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1. Client information

Applicant: HUMAX Co., Ltd

Address: HUMAX Village, 11-4, Sunae-dong, Bundang-gu, Seongnam city,
Gyeonggi-do, Korea

Telephone number: +82-31-776-6748

Facsimile number: +82-31-776-6149

Contact person: Nak-Yul Sung / nysung@humaxdigital.com

Manufacturer: HUMAX Co., Ltd

Address: (Yubang-dong)2, Yeongmun-ro, Cheoin-gu Yongin-si, Gyeonggi-do,
Korea
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2. Laboratory information
Address

EMC compliance Ltd.

480-5, Sin-dong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea

Telephone Number: 82-31-336-9919 Facsimile Number: 82-505-299-8311
Certificate

KOLAS No.: 231

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
Al o A et HUMAX. Village, 11-4, Sunae-dong, Bundang-gu, Seongnam city,
Gyeonggi-do, Korea
Manufacturer#1 HUMAX Co., Ltd

Address of Manufacturer

(Yubang-dong)2, Yeongmun-ro, Cheoin-gu Yongin-si, Gyeonggi-
do, Korea

Type of equipment Digital Satellite Receiver
Basic Model HR54-500
Serial number N/A

3.2 General description

Frequency Range

2 425 Wz ~ 2 475 Mz (RF4CE)

2 412 Mz ~ 2 462 Mz (802.11b/g/n_HT20)
5180 Mk ~ 5 240 Mz (802.11a/an_HT20)
5260 M ~ 5 320 Mtz (802.11a/an_HT20)
5500 M ~ 5 700 Mz (802.11a/an_HT20)
5745 M ~ 5 825 Miz (802.11a/an_HT20)

Type of Modulation

CCK, OFDM, 0-QPSK

Number of Channels

2.4 GHz WIFT: 11 ch (RF4CD), 13 ch (802.11b/g/n_HT20)

5.0 Gz WIFTI: 4 ch (11a/n_HT20): 5 150 M Band, 5 250 M Band
8 ch (11a/n_HT20): 5 470 M Band,
5 ch (11a/n_HT20): 5 725 M Band

Type of Antenna

PCB antenna

Antenna Gain

2.4 (Hz WIFT: 3.1 dBi

2.4 Gz RF4CE: ANT 1: 5.7dBi, ANT 2: 3.5dBi

5.0 GHz WIFI:2.8 dBi (5 150 Miz Band, 5 250 Mz Band, 5 470 Mz Band,
5 725 Mtz Band)

Transmit Power

23.29 dBm

Power supply DC 12 V (AC Adaptor: EPS44R3-16)
Product SW/HW Version v1b2365 v11 0x0945/Rev2.6
Radio SW/HW Version 5.99.188.12 / Rev2.6
Test SW Version Teraterm
RF power setting in TEST SW | Set default

* Declared by the applicant.

EMC compliance Ltd.
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3.3 Available channel list and frequency

Frequency
Low frequency 2412 Mikz
Middle frequency 2 437 Mk
High frequency 2 462 Mz
3.4 Test Voltage
mode Voltage
Norminal voltage DC12V

EMC compliance Ltd.
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4. Summary of test results

4.1 Standards & results

FCC Rule IC Rule Parameter Report Test
Reference Reference et Section Result
15.203, .
15.247(b)(4) RSS-GEN, 7.1.2 | Antenna Requirement 5.1 C
15.247(b)(3) | RSS-210, A8.4(2) | Maximum Peak Output Power 5.2 C
15.247(e) - Peak Power Spectral Density 53 C
15.247(a)(2) | RSS-GEN,4.6.2 6 dB Channel Bandwidth 54 C
- RSS-210, Al.1 Occupied Bandwidth 54 C
15.247(d), RSS-210, A8.5 Spurious Emission
15.205(a), RSS-210,A2.9 P 5.5 C
15.209(a) RSS-GEN, 7.2.3 Band Edge, and Restricted bands
15.207(a) RSS-GEN, 7.2.4 | Conducted Emissions 5.6 C
Note: C = complies
NC = Not complies
NT = Not tested
NA = Not Applicable
* The general test methods used to test this device is ANSI C63.10 : 2013
4.2 Uncertainty
Expanded
Measurement Item Uncertainty
U=KUc (K=2)
Conducted RF power +1.36 dB
Conducted Spurious Emissions +1.52dB

30 Mz ~ 300 Mz:

+4.94 dB, - 5.06 dB

+4.93dB,-5.05dB

Radiated Spurious Emissions

300 Miz ~ 1 000 M

+4.97 dB, - 5.08 dB

+4.84 dB, - 4.96 dB

1 Gz ~ 25 (lfz: +6.03 dB, - 6.05 dB
9 kHiz ~ 150 kHz: +3.75dB
Conducted Emissions
150 kilz ~ 30 Mikz: +3.36dB

EMC compliance Ltd.
480-5, Sin-dong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
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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 integral PCB antenna.
The total directional peak gain of the antenna not exceeds 6.0 dBi

2412 ~2 462 M

ANT Gain 3.1 dBi

According to KDB 662911 D01 Multiple Transmitter Output v02r01
- Directional gain = G, ; + 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 = 6.11 dBi (individual gain(3.1 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 M{ for any NaNT;

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

Array Gain = 10 log(NanT/Nss) dB.
Total gain = 3.1 dBi (individual gain(3.1 dBi) + Array gain(0 dBi) )
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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 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 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
*802.11b ANT 1
Frequency Result Limit Margin Avarage Power
(Cligyael [MHz] [dBm] [dBm] [dB] [dBm]
Low 2412 19.37 30.00 10.63 15.55
Middle 2 437 19.59 30.00 10.41 15.71
High 2 462 19.59 30.00 10.41 15.71
*802.11g ANT 1
Frequency Result Limit Margin Avarage Power
sharl [MHz] [dBm] [dBm] [dB] [dBm]
Low 2412 19.40 30.00 10.60 11.24
Middle 2437 19.43 30.00 10.57 11.30
High 2 462 18.16 30.00 11.84 10.89
*802.11n HT20 ANT 1
Frequency Result Limit Margin Avarage Power
(Cligyael [MHz] [dBm] [dBm] [dB] [dBm]
Low 2412 19.45 30.00 10.55 11.32
Middle 2 437 19.62 30.00 10.38 11.56
High 2462 17.91 30.00 12.10 9.56
*802.11b ANT 2
Frequency Result Limit Margin Avarage Power
sharl [MHz] [dBm] [dBm] [dB] [dBm]
Low 2412 19.83 30.00 10.17 15.21
Middle 2437 20.04 30.00 9.96 16.03
High 2 462 20.21 30.00 9.79 16.10
compliance Ltd. Page: 10 of 125
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* 802.11g ANT 2

Frequency Result Limit Margin Avarage Power
sharl [MHz] [dBm] [dBm] [dB] [dBm]
Low 2412 20.04 30.00 9.96 12.20
Middle 2437 20.02 30.00 9.98 12.17
High 2 462 18.63 30.00 11.37 10.23
*802.11n HT20 ANT 2
Frequency Result Limit Margin Avarage Power
Shans [MHz] [dBm] [dBm] [dB] [dBm]
Low 2412 19.90 30.00 10.10 11.65
Middle 2437 19.80 30.00 10.20 11.63
High 2 462 18.40 30.00 11.61 10.56
*802.11g HT20 MIMO (ANT 1+2)
Frequency Result Limit Margin Avarage Power
(Cligyael [MHz] [dBm] [dBm] [dB] [dBm]
Low 2412 21.70 30.00 8.30 13.67
Middle 2437 23.29 30.00 6.71 15.25
High 2 462 18.89 30.00 11.11 18.29
-NOTE:

1. Since the directional gain of the Embedded antenna declared by the manufacturer (GANT =3.1 dBi), does not exceed 6.0 dBi,
Therefore it doesn’t 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 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 amplitude level within the RBW.

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

- Complied
*802.11b ANT 1
Result Limit Margin
St [dBm] [dBm] [dBm]
Low 2.40 8.00 5.60
Middle 2.47 8.00 5.53
High 2.68 8.00 5.32
*802.11g ANT 1
Result Limit Margin
Cliprmel] [dBm] [dBm] [dBm]
Low -0.80 8.00 8.80
Middle -1.12 8.00 9.12
High -2.77 8.00 10.77
*802.11n HT20 ANT 1
Result Limit Margin
Cigrmme] [dBm] [dBm] [dBm]
Low -1.09 8.00 9.09
Middle -1.05 8.00 9.05
High -2.35 8.00 10.35
*802.11b ANT 2
Result Limit Margin
St [dBm] [dBm] [dBm]
Low 2.86 8.00 5.14
Middle 2.35 8.00 5.65
High 3.13 8.00 487

compliance Ltd.
480-5, Sin-dong, Yeongtong-gu, Suwon-si, Gyeonggi-do, Korea
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* 802.11g ANT 2

Result Limit Margin
Gl [dBm] [dBm] [dBm]
Low -0.89 8.00 8.89
Middle -1.16 8.00 9.16
High -2.43 8.00 10.43
*802.11n HT20 ANT 2
Result Limit Margin
Cigrmme] [dBm] [dBm] [dBm]
Low -0.48 8.00 8.48
Middle -0.68 8.00 8.68
High -1.99 8.00 9.99
*802.11n HT20 MIMO (ANT 1+2)
Result Limit Margin
Shtunts [dBm] [dBm] [dBm]
Low 0.19 7.89 7.70
Middle 1.42 7.89 6.47
High -2.67 7.89 10.56

-NOTE:

1. Since the directional gain of the Embedded antenna declared by the manufacturer (GANT =3.1 dBi), does not exceed 6.0 dBi,

Therefore it doesn’t need to reduce the power spectral density.( 802.11n HT20_ ANT 1,ANT2)

But MIMO is exceed 6.0 dBi ( Total gain = 6.11 dBi (individual gain(3.1 dBi) + Array gain(3.01 dBi))

So reduce the power spectral density limit to 7.89 dBi.
2. 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 Miz bands. The minimum 6 dB bandwidth shall
be at least 500 klfz.

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.

5.4.2.2 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
*802.11b ANT 1
Channel Frequency 6 dB Bandwidth Min. Limit Occupied Bandwidth
(MHz) (MHz) (kifz) (99 % BW) (M)
Low 2412 8.22 0.5 10.07
Middle 2 437 8.22 0.5 10.07
High 2462 8.22 0.5 10.07
*802.11g ANT 1
Channel Frequency 6 dB Bandwidth Min. Limit Occupied Bandwidth
() D () (99 % BW) (llt)
Low 2412 16.44 0.5 16.56
Middle 2 437 16.50 0.5 16.56
High 2462 16.44 0.5 16.56

*802.11n HT20 ANT 1

Channel Frequency 6 dB Bandwidth Min. Limit Occupied Bandwidth
(MHz) (MHz) (MHz) (99 % BW) (M)
Low 2412 17.71 0.5 17.71
Middle 2 437 17.71 0.5 17.71
High 2462 17.71 0.5 17.71
*802.11b ANT 2
Channel Frequency 6 dB Bandwidth Min. Limit Occupied Bandwidth
() ) (ki) (99 % BW) (llt)
Low 2412 8.22 0.5 10.07
Middle 2 437 8.22 0.5 10.07
High 2462 8.22 0.5 10.07
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*802.11g ANT 2
Channel Frequency 6 dB Bandwidth Min. Limit Occupied Bandwidth
e () () () (99 % BW) (i)
Low 2412 16.50 0.5 16.56
Middle 2437 16.50 0.5 16.56
High 2 462 16.44 0.5 16.56
*802.11n HT20 ANT 2
Channel Frequency 6 dB Bandwidth Min. Limit Occupied Bandwidth
o (i (i (i) (99 % BW) (i
Low 2412 17.71 0.5 17.71
Middle 2437 17.71 0.5 17.71
High 2462 17.71 0.5 17.71
*802.11n HT20 MIMO (ANT 1)
Channel Frequency 6 dB Bandwidth Min. Limit Occupied Bandwidth
o (i (i (i) (99 % BW) (i
Low 2412 17.71 0.5 17.60
Middle 2437 17.66 0.5 17.71
High 2462 17.71 0.5 17.60
*802.11n HT20 MIMO (ANT 2)
Ch | Frequency 6 dB Bandwidth Min. Limit Occupied Bandwidth
o (M ) (M) (99 % BW) (il
Low 2412 17.71 0.5 17.60
Middle 2 437 17.72 0.5 17.60
High 2 462 17.71 0.5 17.60
-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 6dB Bandwidth & Occupied Bandwidth
*802.11b_ANT 1 (6 dB Bandwidth)
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M1 1 2. 461016 GHz 10.93 dBm
Mz 1 2.45789 GHz 2.24 dBm
D3] M2 1 8.22 MHz 0.08 dB
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*802.11g_ANT 1 (6 dB Bandwidth)

Lowest Channel (2 412 Miz)

Spectrum
Ref Level 20.00 dBrm  Offset 1.00 dB & RBW 100 kHz

(=)

1[%]
M
D1 1.270 dem L (oo,

o aBm

2.4144890 GHZ|

Att 39dE SWT 56,9 ps @ YBW 300 kHz Mode &uto FFT
TDF
@ 1Pk Max
D3[1] -0.36 dB|
10 dBm Pl 16.4400 MHZz|

7.27 dBm

L

-10 dBm //J
-20 dBm

-30 dBm : ""Jﬁ

oV

-40 dBm
-50 dBm
-60 dBm
-70 dém
CF 2.412 GHz 631 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result
M1 1 2.414489 GHz 7.27 dBrm
M2 1 2.40378 GHz 0,92 dBrm
D3 M2 1 16.44 MHz -0.36 dB

Middle Channel (2 437 Miz)

Spectrum (%] (x)
Ref Level 20.00 dBm Offset 1.00 dB & RBW 100 kHz

o
K

Att 39dB SWT 56.9 ps @ YBW 300 kHz Mode sAuto FFT
TOF
@ 1Pk Max
Da[1] 0.51 dB
10 dBm 1 1) 16.:933315!—:]:
WWWMM”M‘M 2.4394890 GHZ|
OB D1 0.900 dBm

|

-10 dBm [rr,J
-20 dBm

-30 dBm T “'“Jfr

T
-40 dBrm
-50 dBm
-60 dBrm
-70 dBm
CF 2.437 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value | Y-value | Function | Function Result
M1 1 2.439489 GHz 6.90 dBm
M2 1 2.428722 GHz -0.21 dBm
D3 M2 1 16.498 MHz 0.51 dB
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Highest Channel (2 462 M)

Spectrum (%] [ %]
Ref Level 20.00 dém  Offset 1.00 dB @ RBW 100 kHz

Att 39 dB  SWT 56.9ps @ VBW 300 kHz  Mode Auto FFT
TOF

oo
©

@ 1Pk Max

D3[1]
10 dBm NiE:

TR ST e

-8 D1 -0.350 dBm

-0.18 dB
16.4400 MHz
5.65 dBm
2.4644890 GHz

L=

-10 dBm

-20 dBm /'J,
-30 dBm il

v Ml

-50 dBm

-60 dBm

=70 dBm

CF 2.462 GHz 691 pts

Span 40.0 MHz

Marker

Function Result

Type | Ref \ Trc | X-value \ Y-value | Function \
M1 1 2.464489 GHz 5.65 dBm
M2 1 2.45378 GHz -0.77 dBm
D3 M2 1 16.44 MHz -0.18 dB
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FCC TEST REPORT
Report No.: EMC-FCC-R0240

*802.11n HT20_ANT 1 (6 dB Bandwidth)

Lowest Channel (2 412 Miz)

Spectrum

Ref Level 20,00 dBm
Att 39 dB
TDF

SWT

Offset 1.00 dB @ RBW 100 kHz
E6.9 ps @ VBW 300 kHz

Mode auto FFT

(=)

@ 1Pk Max

10 dBm

D3a[1]
M1

131

oy

-0.17 dB|
17.7130 MHZ|
7.37 dBm
2.4144890 GHZ|

M
TEBm =01 1.270 dBm -

-10 dBrn

/

-20 dBrm

-30 1

-40 dBrn

-390 dBrmn

-60 dBrn

-70 dBm

CF 2.412 GHz

691 pts

Span 40.0 MHz

Marker

Type | Ref | Trc | X-value | hd

-value

| _Function

Function Result

M1 1
M2 1
D3] Mz 1

2.414489 GHz
2.403143 GHz
17.713 MHz

Middle Channel (2 437 Miz)

7.37 dBm
-0,19 dBm
-0.17 dB

Spectrum

Offset 1.00 de @ RBW
SWT 56.9 ps & VBW

Ref Level 20.00 dBm
Att 39 de
TDF

100 kHz
300 kHz

Mode Auto FFT

el
W

@ 1Pk Max

10 dBm

D3[1]
11

(28 L W

o
Eg=i=)

1[3]

-0.01 dB
17.7130 MHz
7.29 dBm
2.4394890 GHz

D1 0.290 dBm ’J

-10 dBrm

/

-20 dBm

!
N

A

sy

Lo

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

691 pts

Span 40.0 MHz

Marker
Type | Ref | Tre

X-value Y-value

Function

Function Result |

r1 1
= 1
D3| M2 1

2.439489 GHz
2.428143 GHz
17.713 MHz

7.29 dBm
-0.37 dBm
-0.01 dB
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FCC TEST REPORT
Report No.: EMC-FCC-R0240

Highest Channel (2 462 M)

Spectrum (] (%] e
Ref Level 20.00 dem Offset 1.00 dB & RBW 100 kHz
Att 30de SWT 56,9 ps @ YBW 200 kHz  Mode Auto FFT
TDF
@ 1Pk Max
Da[1] -0.19 dB|
17.7130 MHz
r
10 dBm M1[1] 5.97 dBm
. (= S WO Y T "MM 2.4644890 GHz,
EHEFr D1 -0.030 dBnv ; t
-10 dBm / L[\j
-20 dBm r’_rr \‘\W
-30 dBm Nia lr;k ' Ao
-40 dBm
-50 dBm
-0 dBm
=70 dBm
CF 2.462 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result
M1 1 2.464489 GHz 5.97 dBm
= 1 2.453143 GHz -1.47 dBm
D3| M2 1 17.713 MHz -0.19 dB
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*802.11b_ANT 2 (6 dB Bandwidth)
Lowest Channel (2 412 Miz)

(1w [ Sperumz O3 Sperum 3 C3f Spectuma O3] ]

Ref Level 20.00 dérm  Offset 1.00 dB & RBW 100 kHz

Att 39 dB SWT 56,9 ps & YBW 300 kHz Mode Auto FFT
TOF
@ 1Pk Max
i Da[1] 0.22 dB)|
10 dBm Pl i P 8.2200 MHz,
01 5.280 dBm tip) JALAT LR a1 11.28 dBm
1l 1 2.4114790 GHz
0 dBm \
-10 dBm I 1

-20 deém }fv W\I\
-30 dBm / »K‘

-40 dBm ] A

o
Lt st ft =] et AT FUPSN
-50 dBm
-60 dBrm
-70 dBm
CF 2.412 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value \ Function | Function Result
M1 1 2.411479 GHz 11.28 dBm
M2 1 2.40789 GHz 2,38 dBm
03 M2 1 8.22 MHz 0.22 dB

Middle Channel (2 437 M)

Spectrum a a a
Ref Level 20.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 39dB  SWT 56,9 ps @ ¥YBW 300 kHz Mode &uto FFT
TDF

@ 1Pk Max

1 M1[1] 11.28 dBm
2.4375210 GHz|

1T,
D1 5.280 dBm rop  JAS ] PR L a1 2.41 dBm

0 dem 1 Ky 2.4328900 GHz

-10 dBm 1 \ 1

-20 dBm “J/v ’ \\“
-30 dBm ’/ \1

~40 dBm Wt
W’VJ""VU-”J'\-‘\A

10 dBm

-50 dBm

-60 dBm

=70 dBm

CF 2.437 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result

r1 1 2437521 GHz 11.28 dBm

r2 1 2.43289 GHz 2,41 dBm

D3| M2 1 8.22 MHz 0.28 dB
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FCC TEST REPORT
Report No.: EMC-FCC-R0240

Highest Channel (2 462 M)

Spectrum (] a a
Ref Level 20,00 dBm Offset 1.00 dB @ RBW 100 kHz
Att 39dB SWT 56.9 ps @ ¥BW 300 kHz Mode aAuto FFT
TDF
@ 1Pk Max
] D3[1] 0.29 dB
10 drm KR 8.2200 MHz,
— o1 s.510 dom tep JA R | UL b 11.51 dBm
’ | . 2.4614790 GHz|
0 dern
| I
-10 dBrm }[ T 7 \\
-20 dBm /" \1
-30 dBm
-40 dBm st e,
SN e S MW
50 dBm
-50 dBm
=70 dBm
CF 2.462 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
r1 1 2461479 GHz 11,51 dBm
r2 1 2.45789 GHz 2,51 dBm
D3| M2 1 8.22 MHz 0,29 dB
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FCC TEST REPORT
Report No.: EMC-FCC-R0240

* 802.11g_ANT 2 (6 dB Bandwidth)

Lowest Channel (2 412 Miz)

Spectrum

Ref Level 20.00 dBm
Att 39 de
TDF

SWT

(=)

Offset 1.00 dB & RBW 100 kHz
56.9 ps @ YBW 300 kHz

Mode auto FFT

@ 1Pk Max

10 dBm

D3[1] 0.07 dB
r1 16.4980 MHZ|

o dBm D1 1.620 dBm

Hahsgulpulood
ﬂ’“’”"'"‘WLW«, 3 2.4144890 GHz

1[%] 7.62 dBm

-10 dBm

-20 dBm ‘/—'Jﬂ

[l

30 4B T )

-40 dBm

FTL T
W

-50 dBm

-60 dBm

-70 dBm

GF 2.412 GHz

691 pts Span 40.0 MHz

Marker

Type | Ref | Trc | X-value |
M1 1

Y-value | Function | Function Result

2.414489 GHz
2403722 GHz
16.498 MHz

M2 1
D3| ™2 1

Middle Channel (2 437 Miz)

7.62 dBm
0.73 dBm
0.07 dB

Spectrum (%]

o
-

Ref Level 20.00 dBm  Offset 1.00 dB & RBW 100 kHz
Att 30 dBE SWT  56.9 s @ VBW 300 kHz  Mode auta FFT
TOF
@ 1Pk Max
D3[1] 0.38 dB

10 B M1 16.4980 MHz

WM% 7.37 dBm
Sgsm——01 1.520 dBm v RV by 2.4394890 GHz

\

-10 dBm Jrf
-20 dBm

,

R A mhﬂM\M iy
Vuﬁﬁm" 1
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | _Function | Function Result
M1 1 2.439489 GHz 7.37 dBm
mMa 1 2.428722 GHz 0.30 dBm
D3] M2 1 16,498 MHz 0.38 dB
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FCC TEST REPORT

c 0 m DI i a n c e Report No.: EMC-FCC-R0240

Highest Channel (2 462 M)

Spectrum (%]

TOF

Ref Level 20.00 dém  Offset 1.00 dB @ RBW 100 kHz
Att 39 dB  SWT 56.9 ps @ YBW 300 kHz  Mode Auto FFT

oo
©

@ 1Pk Max

10 dBm

D3[1]
¥El

M1[1]

-0.25 dB
16.4400 MHz
6.03 dBm
2.4644890 GHz

B D1 0.030 dBem

[

M

k J
-10 dBm f,-fH"J
-20 dBm

f;

-30 dBm o

gy

-50 dBm

-60 dBm

=70 dBm

CF 2.462 GHz

6591 pts

Span 40.0 MHz

Marker

Y-value | Function \

Function Result

Type | Ref \ Trc | X-value \
M1 1 2.464489 GHz
M2 1 2.45378 GHz
D3 M2 1 16.44 MHz

6.03 dBm
-0.03 dBm
-0.25 dB
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*802.11n HT20_ANT 2 (6 dB Bandwidth)

Lowest Channel (2 412 Miz)

[ v [ Speurume O Spectrums 03 spectum+ O] ]

Ref Level 20,00 dBm  Offset 1.00 dB @ RBW 100 kHz

Att 39dBE  SWT 56,9 ps @ VYBW 300 kHz Mode sAuto FFT
TDF
@ 1Pk Max
D3[1] ~0.18 dB)|
10 e Ty ot darn
| Y T O Lo 3 2.4144890 GHz,
BT 01 0.510 dBm 'J t‘
-10 dBm:

-20 dBm '/ LL\V
.30 Al WWM MlnﬁllM“u

T

-40 dBrn

-390 dBrmn

-60 dBrn

-70 dBm

CF 2.412 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function Function Result

M1 1 2.414489 GHz 7.51 dBm

M2 1 2.403143 GHz -0,09 dBm

D3] Mz 1 17.713 MHz -0.18 dB

Middle Channel (2 437 Miz)

Ref Level 20,00 dBm Offset 1.00 dB @ RBW 100 kHz

Att 39 de SWT 56.9 ps @ VBW 300 kHz Mode aAuto FFT
TOF
@ 1Pk Max
D3[1] -0.18 dB|
10 dBm l[Ml 17._;1;33 dl\"lﬂl:rzl
720 L O SO O 0 W % E T ) ko dem
ToBm——0'1 1.100 dBrm

-10 dBm J

/ N

U[EEAE’WW a W [lapty

-40 dBm
50 dBm
-50 dBrm
70 dBm
CF 2.437 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value Y-value | Function Function Result
r1 1 2.441978 GHz 7.10 dBm
M2 1 2.428143 GHz -0.05 dBm
D3 M2 1 17.713 MHz -0.18 dB
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Highest Channel (2 462 M)

Ref Level 20.00 dBm  Offset 1.00 dB & RBW 100 kHz
Att 39 de SWT 56.9 ps @ ¥BW 300 kHz  Mode &uto FFT
TDF

® LPk Max

Da[i] -0.06 dB|
10 dBm A1 17.7140 MHz|

1 6.23 dBm
D1 0,220 dBm %M“”J‘L"J”MW\'LW'\ nhﬂwﬂl‘*ﬂ‘\mm? 2.4644890 GH2
-10 dBm 'J t
-20 dBm l/ Ll\
30 dBm o M \u\ [, )

W\J

a4R
A=tz

VR

-40 dBrm

-50 dBm

-60 dBm

=70 dBm

CF 2.462 GHz 631 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result

M1 1 2.464489 GHz 6.23 dBm

rz2 1 2.453143 GHz -0.98 dBm

D3 M2 1 17.714 MHz -0.06 dB
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FCC TEST REPORT

Report No.: EMC-FCC-R0240

* 802.11n HT20_MIMO (ANT 1) (6 dB Bandwidth)

Lowest Channel (2 412 Miz)

(=)

Spectrum
Ref Level 20.00 dBm  Offset 1.00 dB & RBW 100 kHz
Att 30 de SWT 569 ps @ YBW 300 kHz Mode auto FFT
TDF
@ 1Pk Max
D3[1] 0.14 dp)|
17.7130 MHz|
) 11
o Wﬂf\«m S0 crie
I, 2.4169780 GH
fdBm——iD1 0,410 dBm I al g iy B "‘“‘t =
-10 dBm fJ/J 111"
-20 dBm / %{l
1y
-30 dBm M \U 1l ] MMW‘%
Lt ity
-50 dBm
-60 dBm
-70 dem
CF 2.412 GHz 631 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.416978 GHz 5.41 dBrm
M2 1 2.403143 GHz -1.60 dBm
D3 M2 1 17.713 MHz 0.14 dB
Middle Channel (2 437 M)
Spectrum [ %] [ %) (%)
Ref Level 20.00 dBm  Offset 1.00 dB & RBW 100 kHz
Att 39de SWT 56.9 ps @ YBW 300 kHz Mode Auto FFT
TOF
® 1Pk Max
D3[1] 2.21dB
i i st
! N5 Y :
a6 D1 1.730 dBm R NN ﬂ“""ﬁ“"“j“‘"\ a unfbulR? 2.4419780 GHz
-10 derm fr}/) I‘
-20 dem \/L/'f "L\l' \\le
o I,
;}f’gdww
-40 derm
-50 dBrm
-60 dBrm
-70dem
CF 2.437 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result
M1 1 2441978 GHz 7.75 dBm
M2 1 2428143 GHz -0.38 dBm
02| M2 1 17.656 MHz 2,21 dB
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Highest Channel (2 462 M)

Ref Level 20.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 3008 SWT  56.9 us @ YBW 300 kHz  Mode auta FFT
TOF
@ 1Pk Max
D3[1] 0.22 dB]
17.7130 MHz
10 dem M1l 3.79 dBm
PO T T N [ | 1 2.4669780 GHz|
0 dBm D1 -2.210 deém = S i et

-10 dém r *
-20 dém ’f! \
-30 dBm f /J ‘1‘1’ i

wosm R

L onh e ™ h‘ﬂ"wm
-50 dBm
-60 dBrm
-70 dBrm
CF 2.462 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result
M1 1 2.466978 GHz 3.79 dBm
Mz 1 2.453143 GHz -4.15 dBm
D3] M2 1 17.713 MHz 0.22 dB
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FCC TEST REPORT
Report No.: EMC-FCC-R0240

* 802.11n HT20_MIMO (ANT 2) (6 dB Bandwidth)

Lowest Channel (2 412 Miz)

(=)

Spectrum
Ref Level 20.00 dBrm  Offset 1.00 dB & RBW 100 kHz
Att 30 de SWT 569 ps @ YBW 300 kHz Mode auto FFT
TDF
@ 1Pk Max
D3[1] -0.19 dB|
17.7130 MHz|
\ 111
I+, 2.4169780 GH
fdBm——iD1 0,390 dBm f‘)‘ (CITE b, T =
-10 dem /(JI \
-20 dBm j/ \
-30 dBm M \}u., N'UN v"ﬂ'lj'\/k«_w
i
-50 dBem
-60 dBm
-70 dBm
CF 2.412 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value Y-value Function Function Result
M1 1 2.416978 GHz 5.39 dBm
r2 1 2,403143 GHz -1.61 dBm
D3| M2 1 17.713 MHz -0.19 dB
Middle Channel (2 437 Miz)
Spectrum («] e e
Ref Level 20.00 dBrm  Offset 1.00 dB & RBW 100 kHz
Att 39 dB SWT 56,9 ps & VBW 300 kHz Mode &uto FFT
TDF
@ 1Pk Max
Dpa[1] 0.09 dB
e it R
M MM :
E—tD1 1.540 dBim e et e hasdohgy 2.4419780 GHz
-10 dBm / I'\
-20 dem ki M
0. nr‘"fn (g
-40 dBm
-50 dem
-60 dBm
-70 dBm
CF 2.437 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y¥-walue | Function | Function Result
M1 1 2.441978 GHz 7.54 dBm
M2 1 2.428143 GHz -0.38 dBm
D3 M2 1 17,721 MHz 0.08 dB
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Highest Channel (2 462 M)

Ref Level 20.00 dBrm  Offset 1.00 dB & RBW 100 kHz

Att 39 dB SWT 56,9 ps & VBW 300 kHz Mode &uto FFT
TOF
@ 1Pk Max
D3[1] -0.23dB
17.7130 MHz
10 cem Ml[‘iﬁ 3.71 dBm
P i P | [ | 2.4669780 GHz
0dem 7 T T T T WA Fal LIS g

D1 -2.290 dBm

-10 dem

1
-20 dBm —H‘ \
-30 dBm f [( \ f
-40 dBm ’“JM j"’ H\J\”'
e

[ LU“W—’\_AWJ‘

-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 691 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | __Function Function Result

M1 1 2.466978 GHz 3.71 dBm

Mz 1 2.453143 GHz -4.07 dBm

D3 M2 1 17.713 MHz -0.23 dB
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*802.11b_ANT 1 (Occupied Bandwidth)
Lowest Channel (2 412 Miz)

Spectrum 2 (X) [%]
Ref Level 20,00 dém  Offset 1.00 dB & RBW 100 kHz
Att 35dBE  SWT 56,9 ps @ VBW 300 kHz Mode sAuto FFT
TOF
@ 1Pk Max
M1[1] 11.20 dBm
M1 2.4114790 GHz
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Highest Channel (2 462 Miz)

Spectrum 2 [(X] [@]
Ref Level 20.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 35de SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
TDF
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*802.11g_ ANT 1 (Occupied Bandwidth)
Lowest Channel (2 412 Miz)

Spectrum 2 [X] [%]
Ref Level 20.00 dBrm  Offset 1.00 dB & RBW 100 kHz
Att 35 de SWT 56,9 ps @ YBW 300 kHz Mode auto FFT
TDF
@ 1Pk Max
M1[1] 6.71 dBm|
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10 dBrm A Occ Bw 16.555716353 MHz
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Highest Channel (2 462 Miz)

Spectrum 2 (¥) (%] (%]
Ref Level 20.00 dém  Offset 1.00 dB & RBW 100 kHz
Att 35dB SWT 56.9 ps @ YBW 300 kHz Mode 4uto FFT
TDF
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*802.11n HT20_ANT 1 (Occupied Bandwidth)
Lowest Channel (2 412 Miz)

Spectrum 2 (X)
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Highest Channel (2 462 Miz)

Spectrum 2 (x]
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Report No.: EMC-F

FCC TEST REPORT

CC-R0240

*802.11b_ANT 2 (Occupied Bandwidth)
Lowest Channel (2 412 Miz)

€3]
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Highest Channel (2 462 Miz)

Spectrum 2 (x]
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*802.11g_ ANT 2 (Occupied Bandwidth)
Lowest Channel (2 412 Miz)

Spectrum 2 (¥) Inéi
Ref Level 20.00 dBrm  Offset 1.00 dB & RBW 100 kHz
Att 35dBE SWT 56,9 ps @ YBW 300 kHz Mode Auto FFT
TDF
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Highest Channel (2 462 Miz)
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*802.11n HT20_ANT 2 (Occupied Bandwidth)
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Highest Channel (2 462 Miz)

Spectrum 2 ® (%) (%)
Ref Level 20.00 dBm Offset 1.00 dB & RBW 100 kHz
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*802.11n HT20_MIMO (ANT 1) (Occupied Bandwidth)
Lowest Channel (2 412 Miz)
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Highest Channel (2 462 Miz)

Spectrum 2 (X) a 8
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Lowest Channel (2 412 Miz)
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Highest Channel (2 462 Miz)
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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 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 (M) Field strength (4V/m) Measurement distance (m)
0.009 - 0.490 2 400/F(kiz) 300
0.490 - 1.705 24 000/F(kllz) 30
1705 - 30 30 30
30 - 88 100%** 3
88 -216 1507 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 Miiz, 7688 Miz, 174216 M 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:
Miz Miz Mz (tlz
0.009 -0.110 16.42 - 16.423 399.9 -410 4.5-5.15
0.495 - 0.505 16.694 75 - 16.695 25 608 - 614 5.35-5.46
2.1735-2.1905 16.804 25 - 16.804 75 960 — 1 240 725-17.75
4.125-4.128 25.5-25.67 13001427 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 13.25-134
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 2483.5-2500 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 Mz, 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 Klfz.

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 Kkifz.

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.

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
Mtz to 26 500 Mz 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.

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 (ffz.

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

and frequency above 1 (ffz.
The resolution bandwidth of test receiver/spectrum analyzer is 1 Mz and the video bandwidth is 1 Klz(=1/T)
for Average detection (AV) at frequency above 1 (lz. (where T = pulse width)
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5.5.3 Test Result
- Complied

1. Band edge & Conducted Spurious Emissions was shown in figure 3.
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.

* Below 1 Gz data (worst-case: 802. 11n HT20_MIMO (ANT 1)

Middle channel (2 437 M)

Receiver . .. .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[MHz] [Kilz] [VH] | [dB(&V)] [dB] [dB(V/m)] |[dB(iV/m)] [dB]
Quasi-Peak DATA. Emissions below 30 Mtz
Below Not
30.00 Detected ) ) ) ) ) )
Quasi-Peak DATA. Emissions below 1 Gz
45.88 120 \Y 50.9 -14.3 36.6 40.0 3.4
216.00 120 H 50.8 -16.0 34.8 43.5 8.7
250.80 120 H 56.2 -14.2 42.0 46.0 4.0
501.66 120 H 42.9 -6.9 36.0 46.0 10.0
668.87 120 \% 46.2 -3.7 42.5 46.0 3.5
899.85 120 H 39.3 0.4 39.7 46.0 6.3
919.73 120 \Y 38.1 0.8 38.9 46.0 7.1
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FCC TEST REPORT

Report No.: EMC-FCC-R0240

* Above 1 (z data

802.11b_ANT 1_Lowest channel (2 412 Miz

Receiver . .. .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Mlz] [ktfz] [VH] | [dB(V)] [dB] [dB(V/m)] | [dBGA/m)] [dB]
Peak DATA. Emissions above 1 iz
*2 363.96 1 000 H 51.6 3.3 54.9 74.0 19.1
4 824.00 1 000 H 41.2 8.2 494 74.0 24.6
Not
Above 5 (lz Detected - - - - - -
Average DATA. Emissions above 1 Gz
*2 363.96 1 000 H 37.7 3.3 41.0 54.0 13.0
4 824.00 1 000 H 36.6 8.2 44.8 54.0 9.2
Not
Above 5 (lz Detected - - - - - -
* This asterisk means restricted band.
802.11b_ANT 1_Middle channel (2 437 M)
Frequency BRaEflevi/\i/g:h Pol. Reading Factor Result Limit Margin
[MHz] [kifz] [V/H] | [dB(4V)] [dB] [dB(«V/m) ] | [dB(:V/m)] [dB]
Peak DATA. Emissions above 1 iz
4 874.00 1000 H 40.5 8.3 48.8 74.0 25.2
Not
Above 5 (fz Detected - - - - - -
Average DATA. Emissions above 1 Gz
4 874.00 1 000 H 34.9 8.3 43.2 54.0 10.8
Not
Above 5 (fz Detected - - - - - -
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Report No.: EMC-FCC-R0240

802.11b_ANT 1 _Highest channel (2 462 Mk)

Receiver . .. .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Miz] [Klk] [VH] | [dBGW)] | [dB] | [dB (V/m)] | [dB(V/m)]|  [dB]
Peak DATA. Emissions above 1
*2 494.00 1 000 H 52.6 3.5 56.1 74.0 17.9
4 924.00 1 000 H 41.2 8.4 49.6 74.0 244
Not
Above 5 (it Detected ) ) ) ) ) )
Average DATA. Emissions above 1 (z
*2 494.00 1 000 H 37.3 3.5 40.8 54.0 13.2
4924.00 1 000 H 353 8.4 43.7 54.0 10.3
Not
Above 5 iz Detected - - - - - -
* This asterisk means restricted band.
802.11g_ANT 1_Lowest channel (2 412 M
Receiver . .. .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Viz] [Kliz] [VH] | [dBeW)] | [dB] | [dB(V/m)] | [dB(V/m)]|  [dB]
Peak DATA. Emissions above 1 Gz
*2 389.75 1 000 H 65.9 3.3 69.2 74.0 4.8
4 824.00 1 000 H 38.7 8.2 46.9 74.0 27.1
Not
Above 5 (lz Detected - - - - - -
Average DATA. Emissions above 1 Gz
*2 389.75 1 000 H 45.1 33 48.4 54.0 5.6
4 824.00 1 000 H 349 8.2 43.1 54.0 10.9
Not
Above 5 (z Detected - - - - - -

* This asterisk means restricted band.
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802.11g_ANT 1_Middle channel (2 437 Mk)

Frequency BRaEflevi/\i/g:h Pol. Reading Factor Result Limit Margin
[MHz] [kikz] [VH] | [dB(V)] [dB] [dBGN/m) ] | [dB(A/m)]|  [dB]
Peak DATA. Emissions above 1 Gz
4 874.00 1 000 H 39.0 8.3 473 74.0 26.7
Not
Above 5 (llz Detected - - - - - -
Average DATA. Emissions above 1 Gz
4 874.00 1 000 H 353 8.3 43.6 54.0 10.4
Not
Above 5 (lz Detected - - - - - -
802.11g_ANT 1_Highest channel (2 462 Mi)
Frequency Bzizf\::i]gih Pol. Reading Factor Result Limit Margin
[Miz] [kliz] [V/H] | [dB(V)] [dB] [dB (4V/m)] | [dB(4V/m)] [dB]
Peak DATA. Emissions above 1 Gz
*2 483.50 1 000 H 59.9 3.5 63.4 74.0 10.6
4924.00 1 000 H 38.3 8.4 46.7 74.0 27.3
Not
Above 5 (i Detected ) ) ) ) ) )
Average DATA. Emissions above 1 Gz
*2 483.50 1 000 H 37.1 35 40.6 54.0 13.4
4924.00 1 000 H 34.7 8.4 43.1 54.0 10.9
Not
Above 5 (iz Detected - - - - - -

* This asterisk means restricted band.
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802.11n HT20_ANT 1 Lowest channel (2 412 Mk)

Receiver . - .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Miz] [ktfz] [VH] | [dBEV)] [dB] [dB(A/my] | [dBAN/m)T | [dB]
Peak DATA. Emissions above 1 Giz
*2 388.00 1 000 H 65.2 3.3 68.5 74.0 5.5
4 824.00 1 000 H 39.2 8.2 47.4 74.0 26.6
Not
Above 5 (lz Detected - - - - - -
Average DATA. Emissions above 1 (z
*2 388.00 1 000 H 45.6 33 48.9 54.0 5.1
4 824.00 1 000 H 353 8.2 43.5 54.0 10.5
Not
Above 5 (i Detected i ) ) ) i i
* This asterisk means restricted band.
802.11n HT20_ANT 1_Middle channel (2 437 Mk)
Receiver . - .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Mz] [kifz] [VH] | [dBEAV)] [dB] [dB(V/m)] | [dBGA/m)] | [dB]
Peak DATA. Emissions above 1 (iz
4 874.00 1 000 H 39.2 8.3 47.5 74.0 26.5
Not
Above 5 (fz Detected - - - - - -
Average DATA. Emissions above 1 Gz
4 874.00 1 000 H 34.3 8.3 42.6 54.0 114
Not
Above 5 (lfz Detected - - - - - -
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Report No.: EMC-FCC-R0240

802.11n HT20_ANT 1_Highest channel (2 462 Mk)

Receiver . .. .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Mz] [kilz] [V/H] | [dB(V)] [dB] [dB(V/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1
*2 483.50 1 000 H 58.9 35 62.4 74.0 11.6
4924.00 1 000 H 39.9 8.4 48.3 74.0 25.7
Not
Above 5 (lz Detected - - - - - -
Average DATA. Emissions above 1 Gz
*2 483.50 1 000 H 37.9 3.5 41.4 54.0 12.6
4924.00 1 000 H 36.0 8.4 44 .4 54.0 9.6
Not
Above 5 (fz Detected - - - - - -
* This asterisk means restricted band.
802.11b_ANT 2_ Lowest channel (2 412 Mk)
Receiver . .. .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Miz] [Kliz] [VH] | [dBEM)] | [dB] | [dBEV/m)] | [dB(A/m)] | [dB]
Peak DATA. Emissions above 1 Gz
*2364.5 1 000 H 50.9 33 54.2 74.0 19.8
4 824.36 1 000 H 37.9 33 41.2 54.0 12.8
Not
Above 5 (fz Detected - - - - - -
Average DATA. Emissions above 1 Gz
*2364.5 1 000 H 42.2 8.2 50.4 74.0 23.6
4 824.36 1 000 H 35.9 8.2 44.1 54.0 9.9
Not
Above 5 (Hz Detected - - - - - -

* This asterisk means restricted band.
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Report No.: EMC-FCC-R0240

802.11b_ANT 2_Middle channel (2 437 Miz)

Receiver . .. .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Mz] [kiiz] [V/H] | [dBuV)] [dB] [dB(V/m)] | [dB(AV/m)] [dB]
Peak DATA. Emissions above 1 Gz
4 873.13 1 000 \Y 43.6 8.3 51.9 74.0 22.1
Not
Above 5 (lz Detected - - - - - -
Average DATA. Emissions above 1 iz
4 873.13 1 000 \Y 36.4 8.3 44.7 54.0 9.3
Not
Above 5 (lz Detected - - - - - -
802.11b_ANT 2_ Highest channel (2 462 Mk)
Receiver . .. .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Miz] [kliz] [V/H] | [dBuV)] [dB] [dB(V/m)] | [dB(V/m)] [dB]
Peak DATA. Emissions above 1 Gz
*2 483.50 1 000 H 51.3 35 54.8 74.0 19.2
492375 1 000 \% 439 8.4 52.3 74.0 21.7
Not
Above 5 Gt Detected ) ) ) ) ) )
Average DATA. Emissions above 1 Gz
*2 483.50 1 000 H 40.3 35 438 54.0 10.2
492375 1 000 \Y 34.6 8.4 43.0 54.0 11.0
Not
Above 5 iz Detected ) ) ) ) ) )

* This asterisk means restricted band.
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Report No.: EMC-FCC-R0240

802.11g ANT 2_Lowest channel (2 412 M)

Receiver . - .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Miiz] [ktz] [V/H] | [dBV)] [dB] [dB(A/my] | [dBAN/m)T | [dB]
Peak DATA. Emissions above 1 (i
*2 388.25 1 000 H 64.0 3.3 67.3 74.0 6.7
4 824.00 1 000 H 41.2 8.2 49.4 74.0 24.6
Not
Above 5 (i Detected ) ) ) ) i i
Average DATA. Emissions above 1 (z
*2 388.25 1 000 H 46.1 3.3 49.4 54.0 4.6
4 824.00 1 000 H 37.1 8.2 45.3 54.0 8.7
Not
Above 5 (il Detected ) ) ) ) i i
* This asterisk means restricted band.
802.11g ANT 2_Middle channel (2 437 Mk)
Receiver . - .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Miz] [Klkz] [VH] | [dBEV)] | [dB] | [dB(«V/m)] | [dBuA/m)] | [dB]
Peak DATA. Emissions above 1 (i
4 874.00 1 000 H 39.5 8.3 47.8 74.0 26.2
Not
Above 5 (il Detected i ) ) ) i i
Average DATA. Emissions above 1 (z
4 874.00 1 000 H 37.5 8.3 45.8 54.0 8.2
Not
Above 5 (fz Detected - - - - - -

* This asterisk means restricted band.
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Report No.: EMC-FCC-R0240

802.11g ANT 2_ Highest channel (2 462 M)

Receiver . .. .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Mz] [klk] [VH] | [dBe)] | [dB] | [dB(AV/m)] | [dB(A/m)] |  [dB]
Peak DATA. Emissions above 1 Gz
*2 483.50 1 000 H 64.5 35 68.0 74.0 6.0
4924.00 1 000 H 394 8.4 47.8 74.0 26.2
Not
Above 5 (it Detected ) ) ) ) ) )
Average DATA. Emissions above 1 (z
*2 483.50 1 000 H 42.3 35 45.8 54.0 8.2
4924.00 1 000 H 36 8.4 44 4 54.0 9.6
Not
Above 5 (lz Detected - - - - - -
* This asterisk means restricted band.
802.11n HT20_ANT 2_Lowest channel (2 412 Mk)
Receiver . .. .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Mz] [Klk] [VH] | [dBV)] | [dB] | [dBV/m)] | [dB(aV/m)]|  [dB]
Peak DATA. Emissions above 1 Gz
*2390.00 1 000 H 65.7 33 69.0 74.0 5.0
4 824.00 1 000 H 41.9 8.2 50.1 74.0 239
Not
Above 5 (fz Detected - - - - - -
Average DATA. Emissions above 1 Gz
*2390.00 1 000 H 47.6 33 50.9 54.0 3.1
4 824.00 1 000 H 34.5 8.2 42.7 54.0 11.3
Not
Above 5 (fz Detected - - - - - -

* This asterisk means restricted band.
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802.11n HT20_ANT 2_Middle channel (2 437 Mk)

Receiver . - .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Miz] [Kikz] [VH] | [dBGW)] | [dB] | [dB(&V/m)] | [dB(&V/m)]|  [dB]
Peak DATA. Emissions above 1 (i
4 874.21 1 000 H 39.8 8.3 48.1 74.0 25.9
Not
Above 5 (lz Detected - - - - - -
Average DATA. Emissions above 1 iz
4 874.21 1 000 H 33.6 8.3 41.9 54.0 12.1
Not
Above 5 (i Detected i ) ) ) i i
802.11n HT20_ANT 2_Highest channel (2 462 M)
Receiver . - .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Mz] [kiiz] [VH] | [dBUAV)] [dB] [dB(V/m)] | [dBGA/m)] | [dB]
Peak DATA. Emissions above 1 (iz
*2 483.75 1 000 H 65.6 3.5 69.1 74.0 4.9
4924.00 1 000 H 38.6 8.4 47.0 74.0 27.0
Not
Above 5 (Hz Detected - - - - - -
Average DATA. Emissions above 1 Gz
*2483.75 1 000 H 43.2 3.5 46.7 54.0 7.3
4 924.00 1 000 H 31.2 8.4 39.6 54.0 14.4
Not
Above 5 (Ilz Detected - - - - - -

* This asterisk means restricted band.
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802.11n HT20_MIMO (ANT 1+2)_Lowest channel (2 412 Mk)

Receiver . - .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Miz] [ktz] [VH] | [dB@V)] [dB] [dB(V/m)] | [dBGA/m)] | [dB]
Peak DATA. Emissions above 1 Giz
* 2 390.00 1 000 H 62.7 3.3 66.0 74.0 8.0
4 824.25 1 000 H 40.5 8.2 48.7 74.0 253
Not
Above 5 (lz Detected - - - - - -
Average DATA. Emissions above 1 (z
*2390.00 1 000 H 47.0 33 50.3 54.0 37
4 824.25 1 000 H 34.7 8.2 42.9 54.0 11.1
Not
Above 5 (fz Detected - - - - - -
* This asterisk means restricted band.
802.11n HT20_MIMO (ANT 1+2)_Middle channel (2 437 Mk)
Receiver . - .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[Miz] [ktfz] [VH] | [dBUV)] [dB] [dB(V/m)] | [dBGA/m)] | [dB]
Peak DATA. Emissions above 1 (iz
4 874.25 1 000 H 41.7 8.3 50.0 74.0 24.0
Not
Above 5 (lz Detected - - - - - -
Average DATA. Emissions above 1 (z
4 874.25 1000 H 33.5 8.3 41.8 54.0 12.2
Not
Above 5 (Hz Detected - - - - - -
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802.11n HT20_MIMO (ANT 1+2) Highest channel (2 462 Miz)

Receiver . .. .
Frequency Bandwidth Pol. Reading Factor Result Limit Margin
[MHz] [kiiz] [V/H] | [dBuV)] [dB] [dB(uV/m)] | [dB(4V/m)] [dB]
Peak DATA. Emissions above 1 Gz
*2 484.00 1 000 H 59.4 35 62.9 74.0 11.1
4.924.00 1 000 H 41.2 8.4 49.6 74.0 24 .4
Not
Above 5 (lz Detected - - - - - -
Average DATA. Emissions above 1 Gz
*2 484.00 1 000 H 41.3 35 448 54.0 9.2
4.924.00 1 000 H 32.3 8.4 40.7 54.0 13.3
Not
Above 5 (fz Detected - - - - - -

* This asterisk means restricted band.
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5.5.4 Test Plot

Figure 3. Plot of the Band-edge & Conducted Spurious Emissions
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Conducted Spurious Emissions
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* 802.11n HT20_MIMO (ANT 1)
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Highest Channel (2 462 Miz)
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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 kflz to 30 Miz, shall not exceed the limits in the

following table, as measured using a 50 pH/50 Q2 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.

Conducted limit (dBxV)
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.
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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
508/50pH 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 M.

5) The measurements were made with the detector set to PEAK amplitude within a bandwidth of 10 kiiz or
to QUASI-PEAK and AVERAGE within a bandwidth of 9 kifz. The EUT was in transmitting mode
during the measurements.
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5.6.3 Test Result
- Complied
Frequency plot of Conducted Emission

*Conducted worst-case data : 802.11n HT20_Middle Channel (2 437 Mk)
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1 019K 3.8 .7 9.8 4.6 .5 5.5 55,8 b 23,5
2 0, 43am 2E8.4 18,6 9.9 36.3 2.5 5.2 4.2 19.9 17.7
3 0, 55855 16,2 G2 9.7 25,9 16,2 5.0 45,10 A 29,5
4 11,53361 241 17.9 9.8 359 &7 £.0 S0,0 XA 22,5
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z 0, 15555 0.0 .5 9.8 39,8 .5 5.7 55,7 &4 2.4
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6. Test equipment used for test

Description Manufacturer Model No. Serial No. Next Cal Date.

m | fomp&humidiy ESPEC CORP. SH-641 92005476 15.12.26
[ DC Power Supply AGILENT E3632A MY40004399 16.01.06
[} Signal Generator R&S SMB 100A 176206 16.03.10
[ ] Spectrum Analyzer R&S FSV30 100914 15.08.05
[ EMI Test Receiver R&S ESCI 100001 15.07.14
- Amplifier INS?EI?%?NT 310 293004 15.09.25
[ ] Loop Antenna R&S HFH2-72 100355 15.06.19
n Bi-Log Antenna SCHWARZBECK VULB9163 552 16.06.14
[ ] Horn antenna ETS.lindgren 3116 86632 15.10.20
[ ] Horn antenna ETS.lindgren 3117 155787 16.02.05
m | Videhand Power R&S NRP-Z81 102398 15.11.27
- P]fész;’l?ggr SCHWARZBECK BBV9718 233 16.04.13
. P]fergf‘f;?ggr SCHWARZBECK BBV9721 2 15.05.09
[ Attenuator HP 8491 A MY 52460424 15.07.23
[ Two-Line V-Network R&S ENV216 101352 15.10.13
m | taﬁﬁz:g(‘)fr’f%ﬁ;’fork Schwarzbeck NNLKS8121 8121-472 15.06.24
[} Turn Table Innco Systems DT2000S N/A -

] Antenna Mast Innco Systems MA4000-EP N/A -
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