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" 18449
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2. Use of Report -

3. Name of Product and Model : Medical Image Processing Unit / 1417WCC
4. Manufacturer and Country of Origin : Rayence Co.,Ltd. / Korea

5.FCCID : QIIRY1417WHD

6.1ICID : 10742A-1417WHD

7. Date of Test : 2017-07-19 to 2017-07-31

8. Test Standards : FCC Part 15 Subpart E, 15.407

RSS-247 Issue 1 May 2015
RSS GEN Issue 4 November 2014

9. Test Results . Refer to the test result in the test report
Tested by Technical Manager
Affirmation
Name : Euijung Kim (Signature) Name : Changmin Kim  (Signature)
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1. Client information

Applicant:
Address:

Rayence Co.,Ltd.
14, Samsung 1-ro 1-gil, Hwaseong-si, Gyeonggi-do,
South Korea, 18449

Telephone number: 82 31 8015 6465

Facsimile number: 82 31 8015 6300

Contact person: Namyoung Ha / namyoung.ha@rayence.com
Manufacturer: Rayence Co.,Ltd.

Address: 14, Samsung 1-ro 1-gil, Hwaseong-si, Gyeonggi-do,

South Korea, 18449
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2. Laboratory information

Address

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
Telephone Number: 82 31 285 0894

Facsimile Number: 82 505 299 8311

FCC Site Designation No: KR0040, FCC Site Registration No: 687132
VCCI Registration No. : R-3327, G-198, C-3706, T-1849

Industry Canada Registration No. : 8035A

KOLAS NO.: KT231
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3. Description of E.U.T.

3.1 Basic description

Applicant Rayence Co.,Ltd.

14, Samsung 1-ro 1-gil, Hwaseong-si, Gyeonggi-do,
South Korea, 18449

Manufacturer Rayence Co.,Ltd.

Address of Applicant

14, Samsung 1-ro 1-gil, Hwaseong-si, Gyeonggi-do,

Address of Manufacturer South Korea, 18449

Type of equipment Medical Image Processing Unit
Basic Model 1417WCC
Variant Model? 1417WGC
Serial number N/A

1) 1417WCC and 1417WGC are identical electrical components except for scintillator. But scintillator layer are different.

3.2 General description

2 412 Mk ~ 2 462 M (802.11g/n_HT20)
2 422 Ml ~ 2 452 Mz (802.11n_HT40)
5 180 Mk ~ 5 240 My (802.11a/n_HT20)
5190 Mk ~ 5 230 M (802.11n_HT40)
5 745 )iz ~ 5 825 M (802.11a/n_HT20)
5 755 M ~ 5 795 M (802.11n_HT40)

Type of Modulation 802.11a/g/n : OFDM

2.4 (Hz: 11 ch (802.11b/g/n_HT20),
7 ch (802.11n_HT40)
5 (Hz: 5 150 Miz Band: 4 (802.11a/n_HT20)
5 150 M Band: 2 (802.11n_HT40)
5 725 iz Band: 4 (802.11a/n_HT20)
5 725 Mz Band: 2 (802.11n_HT40)

Frequency Range

The number of channels

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

PCB Antenna

Antenna Gain

2.4 Gllz: -1.32 dBi (2 400 Mz ~ 2 483.5 Mi)_MIMO 2 Tx (ANT 0+1)
5.0 Gllz: 0.67 dBi (5 150 Mz ~ 5 250 Mi)_MIMO 2 Tx (ANT 0+1)
5.12 dBi (5 725 Mk ~ 5 850 M) MIMO 2 Tx (ANT 0+1)

Transmit Power

19.66 dBm

Power supply

DC 111V

Product SW/HW version FW-000.026 /7.0
Radio SW/HW version 0.1/0.1
Test SW Version FW-000.026

RF power setting in TEST SW

5 150 Mk Band:

802.11a: 17 (Low) / 17 (Mid) / 17 (High)
802.11n HT20: 15 (Low) / 17 (Mid) / 17 (High)
802.11n HT40: 10 (Low) / 17 (High)

5 725 Mz Band:

802.11a: 17 (Low) / 17 (Mid) / 17 (High)
802.11n HT20: 17 (Low) / 17 (Mid) / 17 (High)
802.11n HT40: 17 (Low) / 17 (High)

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

- 802.11a/n HT20

Frequency Band 1 Band 4
Lowest frequency 5180 Mtz 5 745 Mz
Middle frequency 5 200 Mtz 5 785 Mtz
Highest frequency 5 240 Mtz 5 825 Mtz
- 802.11n HT40
Frequency Band 1 Band 4
Lowest frequency 5190 Mz 5 755 Mz
Middle frequency 5 230 Mtz 5 795 Mtz
3.4 Test Voltage
Mode Voltage
Nominal Voltage DC11.1V
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4. Summary of test results

4.1 Standards & results

Report Test
FCC Rule IC Rule Parameter Section | Result
15.203 i
15.407(a)(1)(2)3) | - Antenna Requirement 51 C
15.407(@)(1)(2) | RSS-247,5.4 | mximum Conducted Output 5.2 C
15.403(), RSS-247,5.1 .
15.407(e) RSS-GEN., 6.6 Bandwidth Measurement 5.3 C
15.407(a)(1)(2)(5) | RSS-247, 5.3, (2) | Peak Power Spectral Density 5.4 C
15.205(a),
1228%8(1) RSS-247,5.5 Spurious Emission, Band Edge 55 C
15.407(b)(2). RSS-GEN, 8.9, 10 | and Restricted bands
15.407(b)(3)
15.407(9g) RSS-GEN, 6.11 Frequency Stability 5.6 C
15.207(a) RSS-GEN, 8.8 Conducted Emissions 5.7 C
15.407(h) RSS-247, 6.3 Dynamic Frequency Selection - NA
Note: C =complies
NC = Not complies
NT = Not tested
NA = Not Applicable
4.2 Uncertainty
Expanded
Measurement Item Uncertainty
U=kUc (k=2)
Conducted RF power 1.44 dB
Conducted Spurious Emissions 1.52 dB

Radiated Spurious Emissions

+4.94 dB, -5.06 dB

30 Mz ~ 300 Mi:

+4.93 dB, -5.05 dB

300 Mz ~ 1 000 Mk:

+4.97 dB, -5.08 dB

+4.84 dB, -4.96 dB

1 Gz ~ 25 Gllz: +6.03 dB, -6.05 dB
9 kllz ~ 150 Kiz: 3.75dB
Conducted Emissions
150 kliz ~ 30 Mz 3.36 dB
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5. Test results
5.1 Antenna Requirement

5.1.1 Regulation

According to 815.203, 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 815.407(a)(1)(2)(3), If transmitting antennas of directional gain greater than
6 dBi are used, both the maximum conducted output power and the peak power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds
6 dBi.

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

-Complied

The transmitter has Conected PCB Antenna.
The total directional peak gain of the antenna not exceeds 6.0 dBi

5 150 Mk Band

5 725 Mz Band

ANT Gain

0.67 dBi

5.12 dBi

According to KDB 662911 D01 Multiple Transmitter Output vO2rO1
- Directional gain = G,yr + Array Gain, where Array Gain is as follows.

For power measurements on IEEE 802.11 devices

- 5150 M Band

In case of 2 Tx MIMO

For power spectral density (PSD) measurements on all devices,

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

Total gain = 3.68 dBi (individual gain(0.67 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 < 4;

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

Array Gain = 5 log(Nant/Nss) dB or 3 dB, whichever is less, for 20-M channel widths with Nant = 5.
Total gain = 0.67 dBi (individual gain(0.67 dBi) + Array gain(0 dBi))

For power measurements on all other devices:

Array Gain = 10 log(Nant/Nss) dB.
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-5 725 Miz Band

In case of 2 Tx MIMO

For power spectral density (PSD) measurements on all devices,
Array Gain = 10 log(Nant/Nss) dB.
Total gain = 8.13 dBi (individual gain(5.12 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 < 4;
Array Gain = 0 dB (i.e., no array gain) for channel widths = 40 M for any Nanr;
Array Gain = 5 log(Nant/Nss) dB or 3 dB, whichever is less, for 20-Miz channel widths with Nant = 5.
Total gain = 5.12 dBi (individual gain(5.12 dBi) + Array gain(0 dBi))

For power measurements on all other devices:
Array Gain = 10 log(Nant/Nss) dB.
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5.2 Maximum Conducted Output Power
5.2.1 Regulation

According to 815.407(a) (1) (ii) For an indoor access point operating in the band 5.15-5.25 (iiz,
the maximumConducted output power over the frequency band of operation shall not exceed
1 W provided the maximum antenna gain does not exceed 6 dBi. In addition, the maximum
power spectral density shall not exceed 17 dBm in any 1 megahertz band. If transmitting
antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.
According to §15.407(a) (2) For the 5.25-5.35 (llz and 5.47-5.725 (lz bands, the maximum
conducted output power over the frequency bands of operation shall not exceed the lesser of
250 mV or 11 dBm + 10 log B, where B is the 26 dB emission bandwidth in megahertz. In addition,
the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band. If
transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by
the amount in dBthat the directional gain of the antenna exceeds 6 dBi.
According to 815.407(a) (3) For the band 5.725-5.85 (liz, the maximum conducted output power
over the frequency band of operation shall not exceed 1 W. In addition, the maximum power
spectral density shall not exceed 30 dBm in any 500-kflz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and
the maximum power spectral density shall be reduced by the amount in dB that the directional
gain of the antenna exceeds 6 dBi. However, fixed point-to-point U-NII devices operating in this
band may employ transmitting antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted power. Fixed, point-to-point operations exclude
the use of point-to-multipoint systems, omnidirectional applications, and multiple collocated
transmitters transmitting the same information.
The operator of the U-NII device, or if the equipment is professionally installed, the installer,

is responsible for ensuring that systems employing high gain directional antennas are used
exclusively for fixed, point-to-point operations.
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5.2.2 Measurement Procedure

These test measurement settings are specified in section C of 789033 D02 General UNII Test Procedures.

5.2.2.1 Method SA-1 (trace averaging with the EUT transmitting at full power throughout each
sweep):

(i) Set span to encompass the entire emission bandwidth (EBW) (or, alternatively, the entire 99%

occupied bandwidth) of the signal.

(i) Set RBW = 1 MHz.

(iii) Set VBW 2= 3 MHz.

(iv) Number of points in sweep = 2 x span / RBW. (This ensures that bin-to-bin spacing is < RBW/2,
so that narrowband signals are not lost between frequency bins.)

(v) Sweep time = auto.

(vi) Detector = power averaging (rms), if available. Otherwise, use sample detector mode.

(vii) If transmit duty cycle < 98%, use a video trigger with the trigger level set to enable
triggering only on full power pulses. Transmitter must operate at maximum power control level for
the entire duration of every sweep. If the EUT transmits continuously (i.e., with no off intervals) or at
duty cycle = 98%, and if each transmission is entirely at the maximum power control level, then the
trigger shall be set to “free run.”

(viii) Trace average at least 100 traces in power averaging (rms) mode.

(ix) Compute power by integrating the spectrum across the EBW (or, alternatively, the entire 99%
occupied bandwidth) of the signal using the instrument’s band power measurement function with
band limits set equal to the EBW (or occupied bandwidth) band edges. If the instrument does not
have a band power function, sum the spectrum levels (in power units) at 1 MHz intervals extending
across the EBW (or, alternatively, the entire 99% occupied bandwidth) of the spectrum.
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5.2.2.2 Method SA-2 (trace averaging across on and off times of the EUT transmissions,
followed by duty cycle correction).

(i) Measure the duty cycle, x, of the transmitter output signal as described in section I1.B.

(ii) Set span to encompass the EBW (or, alternatively, the entire 99% occupied bandwidth) of the signal.

(iii) Set RBW = 1 MHz.

(iv) Set VBW = 3 MHz.

(v) Number of points in sweep = 2 x span / RBW. (This ensures that bin-to-bin spacing is < RBW/2, so
that narrowband signals are not lost between frequency bins.)

(vi) Sweep time = auto.

(vii) Detector = power averaging (rms), if available. Otherwise, use sample detector mode.

(viii) Do not use sweep triggering. Allow the sweep to “free run.”

(ix) Trace average at least 100 traces in power averaging (rms) mode; however, the number of traces to
be averaged shall be increased above 100 as needed to ensure that the average accurately
represents the true average over the on and off periods of the transmitter.

(x) Compute power by integrating the spectrum across the EBW (or, alternatively, the entire 99%
occupied bandwidth) of the signal using the instrument’s band power measurement function with
band limits set equal to the EBW (or occupied bandwidth) band edges. If the instrument does not
have a band power function, sum the spectrum levels (in power units) at 1 MHz intervals extending
across the EBW (or, alternatively, the entire 99% occupied bandwidth) of the signal.

(xi) Add 10 log (1/x), where x is the duty cycle, to the measured power in order to compute the average
power during the actual transmission times (because the measurement represents an average over

both the on and off times of the transmission). For example, add 10 log (1/0.25) = 6 dB if the duty
cycle is 25 %.
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- Duty Cycle Correction Factor

-5 150 Band
- MIMO 2 Tx (ANT 0+1)
- 802.11a

Ref Level 31.00 dBm
Att

Offset 1.00 dB
B0 dB & SWT 2.2 ms
SGL TRG:VID TDF

Spectrum 4 k@]
@ RBW 28 MHz
@ VBW 28 MHz

(=]

@ 1Rm Clrw

20 dBm b1

D2[1] -0.02 dB|

1.40381 ms|

0102 16.41 dBm

M1[1

1 T

10 dBm——rpi 9,000 dBm

£ 504.64 ps|

0dBm

-10 dBrm

-20 dBrn

-30 dBm

-40 dB

-50 dem

-60 dBri

CF 5.18 GHz

691 pts 220.0 ps/

Marker

Type | Ref | Trc X-wvalue
M1 1

¥-value | Function Function Result |

504.64 ps

16.41 dBm

D1 M1 1 1.357V61 ms

-0.63 de

D2 M1 1 140381 ms

-0.02 de

Notes) : period
Notez) : DCCF = 10 log(1 /

: 1.40 ms, On time : 1.36 ms
X) = 10 log(1.40/ 1.36) = 0.15, x = 0.97

Notes) : 802.11a is a continuous transmission (duty cycle <=98 %)"

- 802.11n HT20

Spectrum 4 #(x) n%:
Ref Level 21.00 dBm Offset 1.00 dB & RBW 28 IMHz
Att E0 dB & SWT 1L.1ms @ YBW 28 MHz
SGL TRG:VID TDF
@ 1Rm Clrw
D2[1] 0.01 dB|
705.55 ps
20 demdl
ST S —— WW.WM DWMW
.65 s
A0AAm=—rpG 9,000 dem
oy
=30 di
-40 d|
50 df
-60 df
CF 5.18 GHz 691 pts 105.0 ps/
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 75.65 ps 16.61 dBm
D1 M1 1 657.71 ps -0.138 dB
D2 M1 1 705.55 ps -0.01 dB

Notey) : period :

0.71 ms, On time : 0.66 ms

Notez) : DCCF = 10 log(1 / x) = 10 log(0.71 / 0.66) = 0.31, x = 0.93
Notes) : 802.11n HT20 is a continuous transmission (duty cycle <=98 %)"
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- 802.11n HT40

Spectrum 4 )@] o

Ref Level 31.00 dBm Offset 1.00 dB @ RBW 28 MHz
Att G0 dB & SWT 760 ps @ VBW 28 MHz
SGL TRG:VID TDF

@ 1Rm Clrw

D2[1] 0.14 dB)]
372.29 ps
20 dem M1[1] 7.84 dBm)|

- M1 ‘ L 264.35 ps
R e P T e rm e oo WW | A

O dBm ITRG 2,000 dem;

-10 dBmr l

ol .

-20 dBmr

-30 dBrn

-40 dBm

-50 dBrm

-60 dBm

GF 5.19 GHz 691 pts

76.0 ps/
Marker

Type | Ref | Trc | X-value \ Y-value | Function \ Function Result |
M1 1 264,35 ps 7.84 dBm
Di| ™M1 1 238,14 ps 0.26 dB
D2| ™M1 1 372,29 ps -0.14 de

Notey) : period : 0.37 ms, On time : 0.34 ms
Notez) : DCCF =10 log(1 / x) = 10 log(0.37 / 0.34) = 0.42, x = 0.91
Notes) : 802.11n HT40 is a continuous transmission (duty cycle <=98 %)"
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-5 725 Band
- MIMO 2 Tx (ANT 0+1)

- 802.11a

Spectrum 4 #() :%1
Ref Level 31.00 dBm  Offset 1.00 dB @ RBW 28 MHz
Att S0 dE @ SWT  2.8ms @ VBW 28 MHz
SGL TRG:VID TDF
®1Rm Clrw
D2[1] -0.07 dB)
s 1.40797 ms
20 dem M1[1] Dbz 16.11 dBm
| 633.19 ps|
10 dBm——rp; 9,000 dBr
0dB
-10d
20 d
-30 d
-40 d
50 d
-60 d
CF 5.745 GHz 691 pts 280.0 ps/
Marker
Type| Ref | Trc X-value Y-value | Function \ Function Result |
M1 1 633.19 ps 16.11 dBm | |
D1 M1 1 1.3571 ms -0.62 dB | i
D2| M1 1 1,40757 ms -0.07 dB

Notey) : period : 1.41 ms, On time : 1.36 ms
Notez) : DCCF =10 log(1 / x) = 10 log(1.41 / 1.36) = 0.16, x = 0.96

Notes) : 802.11a is a continuous transmission (duty cycle >=98 %)"

- 802.11n HT20

Spectrum 4 #() =
Ref Level 31.00 dBm Offset 1.00 dB @ RBW 28 MHz
Att B0 dB & SWT 1.3 ms @ YBW 28 MHz
SGL TRG:VID TDF
@ 1Rm Clrw
D2[1] 0.08 dB|
" 704.70 ps
20 dBm 4 M1[1] D2 15,99 dBm|
S S SRR TN —— 1
7. HS|
0 dRm——rrG 9.000 dB
0 dBm
-10 dBriv
20 dem o]
-30 di
-40 di
=50 di
-60 di
GF 5.740 GHz 691 pts 130.0 ps/
Marker
Type | Ref | Trc | X-value \ Y-value | Function Function Result |
M1 1 387.39 ps 15.99 dBm
D1 M1 1 659.13 ps -0.50 de
D2 M1 1 704.7 ps 0.08 db

Notey) : period : 0.70 ms, On time : 0.66 ms
Notez) : DCCF = 10 log(1 / x) = 10 log(0.70 / 0.66) = 0.29, x = 0.94
Notes) : 802.11n HT20 is a continuous transmission (duty cycle >=98 %)"
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- 802.11n HT40

Att

Ref Level 31.00 dBm
50 dB @ SWT

SGL TRG:VID TOF
@ 1Rm Clrw

Spectrum 4 i@]
Offset 1.00 dB @ RBW 28 MHz
600 ps @ VBW 28 MHz

(=

D2[1]

TRG 9.000

M1[1]

0.24 dB|
373.101 ps

D2 14.07 dBm|
f ]

0 dem

-10 dBm

|

-20 dBm

|

-30 dém

-40 dBm

-30 dem

-60 dBm

CF 5.759 GHz

691 pts

Marker

Type \ Ref \ Trc \
M1 1

X-value

| Y-value

\ Function |

60.0 ps/

D1
D2

ML
L

1
1

136.812 ps
338.841 ps
373.101 ps

14.07 dem
0.05 dB
0.24 dB

Function Result \

Notey) : period : 0.37 ms, On time : 0.34 ms
Notez) : DCCF =10 log(1 / x) = 10 log(0.37 / 0.34) = 0.43, x = 0.91
Notes) : 802.11n HT40 is a continuous transmission (duty cycle >=98 %)"
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5.2.3 Test Result

-Complied

-5 150 Band

- MIMO 2 Tx (ANT 0+1)

-802.11a
Channel Frequency Result_ Result_ D.C.C.F Result Limit Margin
[MHz] ANTO [dBm] | ANT1 [dBm] [dB] [dBm] [dBm] [dB]
Lowest 5180 15.19 16.28 0.15 18.92 30.00 11.08
Middle 5200 15.71 14.91 0.15 18.48 30.00 11.52
Highest 5240 16.34 16.53 0.15 19.59 30.00 10.41
-802.11n HT20
Channel Frequency Result_ Result_ D.C.C.F Result Limit Margin
[MHz] ANTO [dBm] | ANT1 [dBm] [dB] [dBm] [dBm] [dB]
Lowest 5180 14.26 13.17 0.31 17.07 30.00 12.93
Middle 5200 15.69 14.98 0.31 18.67 30.00 11.33
Highest 5240 16.20 16.49 0.31 19.66 30.00 10.34
-802.11n HT40
Channel Frequency Result_ Result_ D.C.C.F Result Limit Margin
[MHz] ANTO [dBm] | ANT1 [dBm] [dB] [dBm] [dBm] [dB]
Lowest 5190 8.73 8.14 0.42 11.87 30.00 18.13
Highest 5230 16.25 16.21 0.42 19.66 30.00 10.34
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-5 725 Band

- MIMO 2 Tx (ANT 0+1)

-802.11n HT20

Channel Frequency Result_ Result_ D.C.C.F Result Limit Margin
[MHz] ANTO [dBm] | ANT1 [dBm] [dB] [dBm] [dBm] [dB]
Lowest 5745 14.99 15.62 0.16 18.49 30.00 11.51
Middle 5785 14.06 14.58 0.16 17.50 30.00 12.50
Highest 5825 13.81 13.8 0.16 16.98 30.00 13.02
-802.11ac VHT20
Channel Frequency Result_ Result_ D.C.C.F Result Limit Margin
[MHz] ANTO [dBm] | ANT1 [dBm] [dB] [dBm] [dBm] [dB]
Lowest 5745 15.05 15.61 0.29 18.64 30.00 11.36
Middle 5785 14.10 14.35 0.29 17.52 30.00 12.48
Highest 5825 13.68 14.46 0.29 17.38 30.00 12.62
-802.11n HT40
Channel Frequency Result_ Result_ D.C.C.F Result Limit Margin
[MHz] ANTO [dBm] | ANT1 [dBm] [dB] [dBm] [dBm] [dB]
Lowest 5755 14.61 15.23 0.43 18.37 30.00 11.63
Highest 5795 13.75 14.39 0.43 17.52 30.00 12.48

Note: D.C.C.F = Duty cycle correction factor = 10log(1/Duty Cycle)
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5.2.4 Test Plot

Figure 1. Conducted Output Power
- 5150 Band

- MIMO 2 Tx (ANT 0)

-802.11a
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Highest Channel (5 240 Mtz)
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Middle Channel (5 200 M)
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-802.11n_HT40
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- MIMO 2 Tx (ANT 1)

-802.11a
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Highest Channel (5 240 Mtz)

Ref Level 20.00 dBm  Offset 1.00 d& & RBW 1 MHz

Att 35de SWT 1ms & ¥BW 3 MHz Mode Auto Sweep
SGL Count 200/200 TOF

[@1Rm AvgPwr

10 dBm—

0 dem——

-10 dem—

-20 dBm—

-30 dem—

-40 dBm—

-50 dBrn—;

-60 dBm—

-70 dem—

CF 5.24 GHz 1001 pts

Span 40.0 MHz
Channel Power

Bandwidth 25.14 MHz Power 16.53 dBm Tx Total 16.53 dBm

-802.11n HT20

Lowest Channel (5 180 Miz)

Ref Level 20.00 dem Offset 1.00 d& & RBW 1 MHz

Att 35de  SWT 1ms & ¥BW 3 MHz Mode Auto Sweep
SGL Count 200/200 TOF
@ 1Rm AvgPwr

10 dBm—r

0 dem——

-10 dBr—

-20 dem—

20 g0

-40 dem—

-50 dem—

-60 dem—

-70 dBm—

CF 5.18 GHz 1001 pts

Span 40.0 MHz
Channel Power

Bandwidth 24.42 MHz Power 13.17 dBm Tx Total 13.17 dBm
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Middle Channel (5 200 M)

Ref Level 20.00 dém
Att 35de SWT
SGL Count 200/200 TOF

()] Spectrum 2 #(x)

Offset 1.00 dB & RBW 1 MHz
1ms & VBW 3 MHz

Mode Auto Sweep

@ 1Rm AvgPwr

10 dBm—rj

0 dBrn—

-10 dBm—

-20 dem—

aromes
“30 dem—{

-40 dBm—

-390 dem—

-60 dBrn—;

-70 dem—

CF 5.2 GHz

1001 pts Span 40.0 MHz

Channel Power

Bandwidth 24.46 MHz

Power 14,98 dBm Tx Total 14.98 dBm

Highest Channel (5 240 Miz)

Ref Level 20.00 dem
Att 35dE  SWT
SGL Count 200/200 TOF

Offset 1.00 d& & RBW 1 MHz
1ms & VBW 3 MHz

Mode Auto Sweep

@ 1Rm AvgPwr

10 dBm—rj

0 dem——

-10 dBr—

-20 dem—

-30 dBm—

-40 dBr—

-90 dem—

-60 dem—

-70 dBm—

CF 5.24 GHz

Span 40.0 MHz

1001 pts

Channel Power
Bandwidth 24.50 MHz

Power 16.49 dBm Tx Total 16.49 dBm
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-802.11n_HT40

Lowest Channel (5 190 Miz)

Ref Level 20.00 dem Offset 1.00 d& & RBW 1 MHz
Att 35de SWT 1ms & VBW 3 MHz

SGL Count 200/200 TOF

Spectrum 2 #(x)

Mode Auto Sweep

@ 1Rm AvgPwr

10 dBm

0 dém

-10 dB

-20 dem

-30 dBm

-40 dem

M"’“’M

-50 dem

-60 dem

-70 dBm

CF 5.19 GHz

1001 pts

Span 80.0 MHz

Channel Power
Bandwidth 47.07 MHz

Power 8.14 dBm

Tx Total 8.14 dBm

Middle Channel (5 230 Miz)

Ref Level 20.00 dBm Offset 1.00 d& & RBW 1 MHz
Att 3L dB SWT 1ms @ VBW 3 MHz
SGL Count 200/200 TOF

Spectrum 2 #(x)

Mode Auto Sweep

|@ 1Rm &wgPwr

10 dBm—

0 dem——

-10 dem—

-20 dBm—{
Eaa

-40 dem—

-50 dBm—

-60 dem—

-70 dBm—

CF 5.23 GHz

1001 pts

Span 80.0 MHz

Channel Power
Bandwidth 47.23 MHz

Power 16.21 dBm

Tx Total 16.21 dBm
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5 725 Band
- MIMO 2 Tx (ANT 0)

-802.11a

Lowest Channel (5 745 M)

1ms & VBW 3 MHz

®

Spectrum 2

Mode Auto Sweep

1001 pts Span 40.0 MHz

Ref Level 20.00 dBm Offset 1.00 d& & RBW 1 MHz
Att 35de SWT
SGL Count 200/200 TDF
|@ 1Rm &wgPwr
10 dem
0 dem /
-10 dBrn
-20 dBm—
-30 dBrmn
-40 dBr
-50 dBrn
-60 dem
-70 dem
CF 5.745 GHz
Channel Power
Bandwidth 16.38 MHz

Power 14.99 dBm Tx Total 14.99 dBm

Middle Channel (5 785 Miz)

Att 35de SWT
SGL Count 200/200 TOF

(x)] Spectrum 2 #(x)

Ref Level 20.00 dBm  Offset 1.00 d& & RBW 1 MHz
1ms & ¥BW 3 MHz

Mode Auto Sweep

|@ 1Rm &wgPwr

10 dem
-10 dB /)
,.JJN’JJ’

o]

-30 dBrm

-40 dBr

-50 dBrn

-60 dem

-70 dem

CF 5.780 GHz

1001 pts Span 40.0 MHzZ

Channel Power

Bandwidth 16.38 MHz

Power 14.06 dBm Tx Total 14.06 dBm
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Highest Channel (5 825 M)

(]
Ref Level 20.00 dBm Offset 1.00 d& & RBW 1 MHz
Att 35de SWT 1ms & VBW 3 MHz
SGL Count 200/200 TDF

(x )] Spectrum 2 #(x)

Mode Auto Sweep

|® 1Rm &wgPwr

10 dBm

0de

-10 dem

CF 5.825 GHz

1001 pts

Span 40.0 MHz

Channel Power

Bandwidth 16,38 MHz Power

13.81 dBm Tx Total 13.81 dBm

-802.11n HT20

Lowest Channel (5 745 Miz)

Spectrum 2 (%)

Mode Auto Sweep

1001 pts

Span 40.0 MHz

Ref Level 20.00 dBm  Offset 1.00 d& & RBW 1 MHz
Att 35de  SWT 1ms @ VBW 3 MHz
SGL Count 200/200 TOF
|@ LR &wgPwr
10 dBm
0 dBm /
-10 dem
-20 48— ——
-30 dem
-40 dem
-30 dem
-60 dBm
=70 dBrn
CF 5.745 GHz
Channel Power
Bandwidth 17.82 MHz

Power 15.05 dBm

Tx Total 15.05 dBm
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Middle Channel (5 785 M)

Ref Level 20.00 dBm  Offset 1.00 d& & RBW 1 MHz

SGL Count 200/200 TOF

Spectrum 2

Att 35de SWT 1ms & ¥BW 3 MHz Mode suto Sweep

®

|@ LR &wgPwr

10 dBm

0 dBm

-10 di

-20 derm
M’WM

-30 dem

-40 dem

-30 dem

-60 dBm

-70 dBm

CF 5.785 GHz 1001 pts

Span 40.0 MHz

Channel Power

Bandwidth 17.82 MHz Power 14.10 dBm

Tx Total 14.10 dBm l

Highest Channel (5 825 M)

Ref Level 20.00 dem  Offset 1.00 dB & RBW 1 MHz

SGL Count 200/200 TOF

Spectrum 2

Att 35de  SWT 1ms @ VBW 3 MHz Mode Auto Sweep

®

@ 1Rm AwvgPwr

10 dem

0 dBm /
-10 dem

CF 5.825 GHz 1001 pts

Span 40.0 MHz

Channel Power

Bandwidth 16.42 MHz Power 13.80 dBm

Tx Total 13.80 dBm
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-802.11n HT40

Lowest Channel (5 755 Mikz)

Spectrum 2 B3]
Ref Level 20.00 dem Offset 1.00dé & RBW 1 MHz
Att 35de  SWT 1ms @ ¥BW 3 MHz Mode suto Sweep
SGL Count 200/200 TOF
[@ 1R AvgPwr
10 dBrn
0 dem
-10 dem / \
-20 dBm
poeeigarntirie] \”‘w-‘,,‘
M
-30 dem
-40 dBm—p———
-50 dB
-60 dBm
-70 dem
CF 5.755 GHz 1001 pts Span 80.0 MHz
Channel Power
Bandwidth 36.52 MHz Power 14.61 dBm

Tx Total 14.61 dBm

Middle Channel (5 795 M)

Ref Level 20.00 dBm  Offset 1.00 d&. & RBW 1 MHz

Att 35de SWT 1ms & VBW 3 MHz
SGL Count 200/200 TOF

Spectrum 2 #(x)

Mode Auto Sweep

[@ 1Rm AwvgPwr

10 dBm

0 dbrn

-10 dBm

-20 dBm '/

-40 dem

-50 dem

-60 dem

-70 dBm

CF 5.795 GHz 1001 pts

Span 80.0 MHz

Channel Power

Bandwidth 36.50 MHz Power 13.75 dBm

Tx Total 13.75 dBm
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- MIMO 2 Tx (ANT 1)
-802.11a

Lowest Channel (5 745 M)

SGL Count 200/200 TOF

Ref Level 20.00 dém  Offset 1.00 d&. & RBW 1 MHz
Att 35de SWT 1ms @ VYBW 3 MHz

Mode auto Sweep

(x )| Spectrum2 ()

[@ 1Rm AwvgPwr

10 dBm

0 dBm /
-10 dem

-20 dBm:
o]

-30 dem

-40 dem

-30 dem

-60 dBm———

-70 dBm

CF 5.745 GHz

1001 pts

Span 40.0 MHz

Channel Power

Bandwidth 16.38 MHz

Power 15.62 dBm

Tx Total 15.62 dBm l

Middle Channel (5 785 M)

Spectrum 2 (B3]

Att 35dB SWT 1ms & VBW 3 MHz Mode Auto Sweep

1001 pts

Span 40.0 MHz

Ref Level 20.00 dBm Offset 1.00dé & RBW 1 MHz
SGL Count 200/200 TOF
@ 1Rm AwvgPwr
10 dem:
0 dem /
-10 dBm
-20 dBm
[P
-30 dBm
-40 dBm
-50 dBrn
-60 dem
-70 dem
CF 5.780 GHz
Channel Power
Bandwidth 16.38 MHz

Power 14.58 dBm

Tx Total 14.58 dBm
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Highest Channel (5 825 M)

Ref Level 20.00 dBm  Offset 1.00 d& & RBW 1 MHz
Att 35de SWT 1ms & ¥BW 3 MHz Mode suto Sweep

SGL Count 200/200 TOF

®

Spectrum 2

|@ LR &wgPwr

10 dBm

e /
J

-20 dem

-40 dem

-30 dem

-60 dBm

-70 dBm

CF 5.825 GHz 1001 pts

Span 40.0 MHz

Channel Power

Bandwidth 16.42 MHz Power 13.80 dBm

Tx Total 13.80 dBm

-802.11n HT20

Lowest Channel (5 745 Mikz)

Ref Level 20.00 dém Offset 1.00 dB & RBW 1 MHz
Att 35de SWT 1 ms & VBW 3 MHz

SGL Count 200,200 TOF

Spectrum 2

Mode Auto Sweep

®

[® LRm AvgPwr

10 dBm

CF 5.745 GHz 1001 pts

Span 40.0 MHz

Channel Power

Bandwidth 17.70 MHz Power 15.61 dBm

Tx Total 15.61 dBm
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Middle Channel (5 785 M)

o
v
Ref Level 20.00 dBm  Offset 1.00 d& & RBW 1 MHz
Att

35de SWT 1ms & ¥BW 3 MHz Mode suto Sweep
SGL Count 200/200 TOF

|@ LR &wgPwr

10 dBm
0 dBm
-10 di
-20 dem: \HNA M
-40 dem:
-50 dBm:
-60 dBm
=70 dBm

CF 5.785 GHz 1001 pts
Channel Power

Span 40.0 MHz

Bandwidth 17.74 MHz Power 14.35 dBm

Tx Total 14.35 dBm l

Highest Channel (5 825 M)

Ref Level 20.00 dBm  Offset 1.00 dB & RBW 1 MHz

Att 35de  SWT 1ms @ ¥BW 3 MHz Mode suto Sweep
SGL Count 200/200 TOF

[@ 1Rm AwvgPwr

10 dBm

0 dBm

-10 dem ‘M/JHJ
-20 dem
Iy

-30 dem

.
/|

-40 dem

-30 dem

-60 dBm

-70 dBm

CF 5.825 GHz

1001 pts
Channel Power

Span 40.0 MHz

Bandwidth 17.70 MHz Power 14.46 dBm

Tx Total 14.46 dBm
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-802.11n HT40

Lowest Channel (5 755 Mikz)

Spectrum 2 #(x)

Mode Auto Sweep

Span 80.0 MHz

Ref Level 20.00 dem Offset 1.00 d& & RBW 1 MHz
Att 35de SWT 1ms & VBW 3 MHz
SGL Count 200/200 TOF
@ 1Rm AvgPwr
10 dBm
0 dém
-10 dB J
-20 dem
n-iwvvwm
-30 dBm
-40 dem
-50 dem
-60 dem
-70 dBm
CF 5.755 GHz 1001 pts
Channel Power
Bandwidth 36.52 MHz Power 15.23 dBm

Tx Total 15.23 dBm

Middle Channel (5 795 M)

Ref Level 20.00 dBm Offset 1.00 d& & RBW 1 MHz

Att 35dE SWT 1ms & VBW 3 MHz
SGL Count 200/200 TOF

Mode Auto Sweep

Spectrum 2

®

[@1Rm AvgPwr

10 dem:

0 dBm

-10 dem

-20 dBm

MMM"‘

-30 dem

-40 dBm

-50 dB

-60 dBm

-70 dem

CF 5.795 GHz 1001 pts

Span 80.0 MHz

Channel Power

Bandwidth 36.58 MHz

Power 14.39 dBm

Tx Total 14.39 dBm
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5.3 Bandwidth Measurement

5.3.1 Regulation

According to §15.403,(i) Emission bandwidth. For purposes of this subpart the emission bandwidth shall
be determined by measuring the width of the signal between two points, one below the carrier center
frequency and one above the carrier center frequency, that are 26 dB down relative to the maximum level
of the modulated carrier. Determination of the emissions bandwidth is based on the use of measurement
instrumentation employing a peak detector function with an instrument resolution bandwidth
approximately equal to 1.0 percent of the emission bandwidth of the device under measurement.

According to §15.407,(e) Within the 5.725-5.85 Gtz band, the minimum 6 dB bandwidth of U-NII devices
shall be at least 500 kfz.

5.3.2 Measurement Procedure

1.Emission Bandwidth (EBW)

a) Set RBW = approximately 1% of the emission bandwidth.

b) Set the VBW > RBW.

c¢) Detector = Peak.

d) Trace mode = max hold.

e) Measure the maximum width of the emission that is 26 dB down from the maximum of the emission.
Compare this with the RBW setting of the analyzer. Readjust RBW and repeatmeasurement as needed
until the RBW/EBW ratio is approximately 1%.

2.Minimum Emission Bandwidth for the band 5.725 - 5.85 (il

Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 kiiz for theband
5.715-5.85 (Hz. The following procedure shall be used for measuring this bandwidth:

a) Set RBW =100 Kkliz.

b) Set the video bandwidth (VBW) = 3 x RBW.

c¢) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associatedwith the

two outermost amplitude points (upper and lower frequencies) that are attenuated by6 dB relative to the
maximum level measured in the fundamental emission.

Note: The automatic bandwidth measurement capability of a spectrum analyzer or EMI receiver may be
employed if it implements the functionality described above.
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5.3.3 Test Result

-Complied

-5 150 Band

- MIMO 2 Tx (ANT 0+1)

- 802.11a
Channel Frequency | 6 dB Bandwidth| 6 dB Bandwidth| Min. Limit | OBW_ANTO | OBW_ANT 1
[MHz] _ANT 0 [Mk] _ANT 1 [Mi] [MHz] [MHz] [MHz]
Lowest 5180 27.53 25.73 0.50 18.18 17.50
Middle 5200 27.57 29.29 0.50 18.02 17.66
Highest 5240 25.22 25.14 0.50 18.46 17.86
- 802.11n HT20
Channel Frequency | 6 dB Bandwidth | 6 dB Bandwidth| Min. Limit | OBW_ANTO | OBW_ANT 1
[MHz] _ANT 0 [Mk] _ANT 1 [M] [Mz] [Mitz] [Mit]
Lowest 5180 24.66 24.42 0.50 18.18 18.26
Middle 5200 24.78 24.46 0.50 18.38 18.22
Highest 5240 24.46 24.50 0.50 18.38 18.42
- 802.11n HT40
Channel Frequency | 6 dB Bandwidth | 6 dB Bandwidth| Min. Limit | OBW_ANTO | OBW_ANT 1
[MHz] _ANT 0 [Mk] _ANT 1 [Mi] [Miz] [MHz] [MHz]
Lowest 5190 -5.86 -6.47 0.42 -2.73 17.00
Middle 5230 1.69 1.88 0.42 5.21 17.00
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-5 725 Band
- MIMO 2 Tx (ANT 0+1)
- 802.11n HT20
Channel Frequency | 6 dB Bandwidth | 6 dB Bandwidth| Min. Limit | OBW_ANTO | OBW_ANT 1
[MHz) _ANT 0 [Mk] _ANT 1 [Mi] [MHz] [MHz] [MHz]
Lowest 5745 16.38 16.38 0.50 18.81 18.52
Middle 5785 16.38 16.38 0.50 18.81 18.81
Highest 5825 16.38 16.42 0.50 17.95 18.06
- 802.11ac VHT20
Channel Frequency | 6 dB Bandwidth | 6 d8 Bandwidth| Min. Limit | OBW_ANTO | OBW_ANT 1
[MHz] _ANT 0 [Mt] _ANT 1 [Mi] [Mz] [Mi] [Miz]
Lowest 5745 17.82 17.70 0.50 18.87 19.04
Middle 5785 17.82 17.74 0.50 18.93 19.22
Highest 5825 17.70 17.70 0.50 18.58 18.60
- 802.11n HT40
Channel Frequency | 6 dB Bandwidth | 6 dB Bandwidth| Min. Limit | OBW_ANTO | OBW_ANT 1
[Mz] _ANT 0 [M] _ANT 1 [M] [Mz] [Miz) [Miz]
Lowest 5755 36.52 36.52 0.50 37.74 37.74
Highest 5795 36.50 36.58 0.50 37.97 37.74
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5.3.4 Test Plot

Figure 1. Plot of Bandwidth Measurement
- 5150 Band

- MIMO 2 Tx (ANT 0)

- 802.11a

- 5180 Mz

EBW
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- 5200 Mtk

EBW

Spectrum 2 8] (%] [ %]
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Att 3EdE SWT 180ps @ VBW 1MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 7.49 dBm)|
5.2033970 GHz|
10 dem: cc Bw 18.021978022 MHz|
WW [ e
0de
7 g
-10 dei \\V\
20 e M " -~
-30 dem
-40 dem
-50 dBm
-60 dBm
-70 dem
CF 5.2 GHz 1001 pts Span 40.0 MHz
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- 5240 Mk

EBW

oBW

Spectrum 2 8]
Offset 1.00 dB & RBW 300 kHz

Ref Level 20.00 dBm

o
A

Att 20de SWT 180ps @ VBW 1MHz Mode Auto FFT
TDF
@ 1Pk Max
mM1[1] .38 dBm)|
M B
10 dBm 5 242125:003!:;
L B
0de W Bw 25.215000000 MHz|
= / Q factor 207.9|
-10 dem
T1 [T=
| o0 | [N b
-30 dBm
-40 dBm
-50 dBm
-60 dBr
-70 dB
CF 5.24 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value [ Y-value | __Function | Function Result |
M1 1 5.242158 GHz .38 dBm nde down 25,215 MHz
Ti 1 £.2272132 GHz -17.65 dBm ndg 26.00 dB
T2 1 5.250428 GHz | -17.71 dBrm | Q factor | 207.9
Spectrum (x] () a
Ref Level 20.00 dBm Offset 1.00 d& & RBW 300 kHz

Att 35 dB
TDF

SWT 18.9 ps & ¥BW

1 MHz

Mode Auto FFT

@ 1Pk Max

10 dBrm

0 dBm

M1[1]
M1

Occ B
A

8.594 dBm)|
5.2427570 GHz
18.461538462 MHz|

-10 dBm

-30 dBm

-40 dB

-30 dem

-60 dem

-70 dB

CF 5.24 GHz

1001 pts

Span 40.0 MHz
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- 802.11n HT20

- 5180 Mk

EBW

oBW

Spectrum 2

Ref Level 20.00 dem

®

Offset 1.00de & RBW 300 kHz

oo
o

Att 39dB SWT 18.9ps @ VBW 1MHz Mode auto FFT
TOF
@1k Max
M1[1] 6.55 dBm
5.1836360 GHz
M1
10 dem B 26.00 dB
o e [ | ] 24.655000000 MHz
= J Q factor 210.2]
-10 dBm
T1 T
-20 dim =]
| ™ W%r\/\,
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.18 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 5.183636 GHz 5.55 dBm | ndB down 24,655 MHz
T1 1 5.167133 GHz -109.85 dBm nde | 26.00 dB
T2 1 5.101788 GHz | -10,51 dBm Q factor 210.2
Spectrum (%) () a
Ref Level 20.00 dBm  Offset 1.00 d& @ RBW 300 kHz
Att 3B SWT 189 s @ VBW 1MHz Mode Auto FFT
TOF
@17k Max
M1[1] 6.48 dBm)
5.1786010 GHz
10 dBm foft - Occ Bw 18.181818182 MHz|
oo ) U‘M\ﬂ\ (FESVELPA
-10 dém f \\
-20 dem oo M
e P
-40 dBm
-50 dém
-60 dem
70 dB
CF 5.18 GHZ 1001 pts

Span 40.0 MHz
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Spectrum 2 = (%) a
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 30de  SWT 18.9 ps @ VBW 1 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 8.34 dBm)|
M1 B
10 dBm 5 203623662::;
0de FWM& B 24.775000000 MHz
/ Q factor 210.0
-10 dB
T1 \fqu
= A Pl
| 2o T e ]
-30 dem
-40 dem
-30 dem
-60 dem
-70 dem
CF 5.2 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value [ Y-value | __Function | Function Result |
M1 1 5.203636 GHz .34 dBm ndB down 24,775 MHz
Ti 1 £.1868132 GHz -17.81 dBm ndg 26.00 dB
T2 1 5.211588 GHz | -17.65 dbm | Q factor | 210.0
Spectrum (x] a a
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 35de  SWT 18.9 s » VYBW 1 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 8.67 dBm|
M1 9.2036360 GHz|
10 dem: M% 18.381618382 MHz|
W NILQ
0 dBm }v \
-10 dBm /\/f,
el Pl P
o
-30 dem
-40 dBm
-50 dBm
-60 dBr
-70 dem
CF 5.2 GHz 1001 pts Span 40.0 MHz
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oBW

Att
TDF

Ref Level 20.00 dBm

35 dB

Offset 1.00 d& & RBW 300 kHz

SWT 189 ps @ VBW 1 MHz

Spectrum 2 = (%) a
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 30de  SWT 18.9 ps @ VBW 1 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 8.92 dBm)|
M1 5.2453550 GHz|
10 dém 26.00 dB|
ode el e[y By 24.456000000 MHz
/ Q factor 214.5
-10 dB
T 2
20 gpectomnsn o -
-30 dem
-40 dem
-30 dem
-60 dem
-70 dem
CF 5.24 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value [ Y-value | __Function | Function Result |
M1 1 5.245355 GHz .92 dBm ndB down 24,456 MHz
Ti 1 £.227732 GHz -17.18 dBm ndg 26.00 dB
T2 1 5.252188 GHz | -17.21 dbm | Q factor | 214.5
Spectrum (%] (%] [ x]

Mode Auto FFT

@ 1Pk Max

10 dem:

M1[1]

0de

M‘lu: Bwt
P A S Py

5.2435960 GHz|
18.381618382 MHz|

8.28 dBm)|

-10 dem

AN

r\-r%D\umllm

-30 dem

-40 dem

-50 dBm

-60 dBm

-70 dem

CF 5.24 GHz

1001 pts

Span 40.0 MHz
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Spectrum 2 ® (%) (%)
Ref Level 20.00 dem  Offset 1.00 d& & RBW 500 kHz
Att 39de SWT 189 ps @ YBW 2 MHz Mode Auto FFT
TOF
® 1Pk Max
M1[1] 8.37 dBm|
M1 E
e d
0de PWW\’\ B 47.792000000 MHz
= / Q factor 108.9
-10 dBm TW \’\;‘2
20,00 ol oy fola e S
W ]
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dB
CF 5.19 GHz 1001 pts Span 80.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result |
M1 1 £.202867 GHz .37 dBmi ndB daowwn 47.792 MHz
Ti 1 5.166104 GHz -17.71 dBm nde | 26.00 dB
T2 1 5.213896 GHz | -17.27 dBm Q factor | 108.9
Spectrum () (2] (]
Ref Level 20.00 dem Offset 1.00 d& & RBW 500 kHz
Att 35de  SWT 18.9ps @ VBW 2 MHz  Mode Auto FFT
TOF
® 1Pk Max
M1[1] 7.93 dBm)|
b 5.1736960 GHZ|
10 dBm {J Occ Bw 37.242757243 MHz
0dem }, M A}K
-10 dBm \w\’\
2 camas /ey Ly,
-30 dem
-40 dBm
-50 dB
-60 dem
-70 dBm
GF 5.19 GHz 1001 pts Span 80.0 MHz
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Spectrum 2 = (%) a
Ref Level 20.00 dém Offset 1.00 d& & RBW 500 kHz
Att 30de  SWT 18.9 ps @ VBW 2 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 9.04 dBm)|
M1
10 dBm | 5.2435236(53';}:;
[t o] -
0 dB Bw 47.952000000 MHz|
// Q factor 109.4
-10 di T}’k/J w\n]TZ
[ 20060 sV WWMU\J\
-30 dem
-40 dem
-30 dem
-60 dem
-70 dem
CF 5.23 GHz 1001 pts Span 80.0 MHz
Marker
Type | Ref | Trc | X-value [ Y-value | __Function | Function Result |
M1 1 5.243586 GHz 9.04 dBm ndB down 47.952 MHz
Ti 1 £.206104 GHz -17.07 dBm ndg 26.00 dB
T2 1 5.254056 GHz | -16,73 dbm | Q factor | 109.4
Spectrum (x] a a
Ref Level 20.00 dém Offset 1.00 d& & RBW 500 kHz
Att 35de  SWT 18.9 ps » YBW 2 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 8.95 dBm)|
M1 9.2450250 GHz|
10 dem: O[;?M 37.642357642 MHz|
0 dBm j \R
-10 dBm
B AVALN
Pl
-30 dem
-40 dBm
-50 dBm
-60 dBr
-70 dem
CF 5.23 GHz 1001 pts Span 80.0 MHz
.
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- MIMO 2 Tx (ANT 1)
- 802.11a
- 5180 Mt

EBW

Spectrum 2 (¥) 8 ()
Ref Level 20.00 dem Offset 1.00 dé & RBW 300 kHz
Att 39de SWT 18.9 us & ¥BW 1 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 6.88 dBm|
M1 5.1829970 GHz
10 dem PN A 26.00 dB
0de Bw 25.734000000 MHz|
= / Q factor 201.4
-10 dem
T 8
-20 g “\-\J’\WL,/\
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.18 GHz 1001 pts Span 40.0 MHz
Marker
Type| Ref \ Trc \ X-value Y-value | Function \ Function Result \
M1 1) 5.182997 GHz 6.88 dbm ndB down 25,734 MHz
T1 1‘ 5.166693 GHz -19.01 dBm ndg 26.00 db
T2 1‘ 5.192428 GHz -19.139 dBm Q factor 201.4
Spectrum (%] (%] [ %]
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 35de  SWT 18.9 ps @ VBW 1 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 7.43 dBm|
5.1848750 GHz|
10 dem 0% 17.502497502 MHz
O der
-10 dBm \\\
o0 ds fir~d] e, )
-30 dBm
-40 dBm
-50 dBrn
-60 dB
-70 dBm
CF 5.18 GHz 1001 pts Span 40.0 MHz
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Spectrum 2 = (%) a
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 30de  SWT 18.9 ps @ VBW 1 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 6.94 dBm|
5.2030370 GHz|
10 dB Ll
™ 26.00 dB)
A AR PR W
o de /1 Bw 29.201000000 MHz
// Q factor 177.6
-10 dB
I1 2
20 dam [
=2 A
-30 dem
-40 dem
-30 dem
-60 dem
-70 dem
CF 5.2 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value [ Y-value | __Function | Function Result |
M1 1 5.203037 GHz 6.94 dBm ndB down 29,291 MHz
Ti 1 £.184336 GHz -19.12 dBm ndg 26.00 dB
T2 1 5.213626 GHz | -18,90 dBm | Q factor | 177.6
Spectrum (x] a a
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 35de  SWT 18.9 s » VYBW 1 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 7.08 dBm)|
9.2061140 GHz|
10 dem occ AL 17.662337662 MHz|
0 dBm
-10 dBm ‘/\/"‘J/
048 ™|
-30 dem
-40 dBm
-50 dBm
-60 dBr
-70 dem
CF 5.2 GHz 1001 pts Span 40.0 MHz
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Spectrum 2 8] (%] [ %]
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 30de  SWT 18.9 ps @ VBW 1 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 7.63 dBm|
10 dBm M1 5.245427653::;
o P Bw 25.135000000 MHz
/ Q factor 208.7,
-10 dB
Ti T2
| .20 garfer ]
-30 de|
-40 dem
-30 dem
-60 dem
-70 dem
CF 5.24 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value [ Y-value | __Function | Function Result |
M1 1 5.245475 GHz 7.63 dBm ndB down 25,135 MHz
Ti 1 £.227532 GHz -18.40 dBm ndg 26.00 dB
T2 1 5.252667 GHz | -18.59 dbm | Q factor | 208.7
Spectrum (%] (%] [ x]
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 35de SWT 189ps @ VBW 1MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 7.90 dBm)|
5.2373630 GHz|
10 dBm M1 Occ Pw 17.862137862 MHz
0de
yj {
-10 dem

-30 dem

-40 dem

-50 dBm

-60 dBm

-70 dem

CF 5.24 GHz

1001 pts

Span 40.0 MHz
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- 802.11n HT20

- 5180 Mk

EBW

Spectrum 2 ®

Ref Level 20.00 dBm Offset 1.00 d& & RBW 300 kHz
Att 39de SWT 18.9 p= @ ¥BW 1 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 5.97 dBm
5.1849150 GHz|
, M1
10 dem nde 26.00 dB|
o Pl e | 24.416000000 MHz
f Q factor 212.4
-10 de
T 2
-20 dBm
WW R
Ve
-30 dBm
-40 dBm
-50 dBm:
-60 dBm
=70 dBm
CF 5.18 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 5.184915 GHz 5.97 dBmJ ndB down 24,416 MHz
T1 1 5.167772 GHz -20.03 dBm ndg | 26.00 dB
T2 1 5.192188 GHz | -19.94 dBm 0 factor 212.4
Spectrum
Ref Level 20.00 dBm  Offset 1.00 dB & RBW 300 kHz
Att 35de SWT 1890ps @ VBW 1MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 6.74 dBm
5.1849550 GHz|
10 dBm OcdBw 18.261738262 MHz|

oo TJNJL\/N\.,«W/\,J-/\.,\J/‘"’\/'\/\/M

M

-10 dem

-20 dBm /

-30 dem

-40 dem

-50 dBm

-60 dBr

-70 dBm

CF 5.18 GHz 1001 pts

Span 40.0 MHz
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Spectrum 2 = (%) a
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 30de  SWT 18.9 ps @ VBW 1 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 8.19 dBm)|
1 5.2073930 GHz|
10 del
™ o peterl e nds 26.00 dB
o de Il W 24.456000000 MHz
/ Q factor 212.9
-10 dB
Tzlﬂ,f’ frz
-20 demp vl [n
| =8 AR AT P
-30 dem
-40 dem
-30 dem
-60 dem
-70 dem
CF 5.2 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value [ Y-value | __Function | Function Result |
M1 1 5.207393 GHz .19 dBm ndB down 24,456 MHz
Ti 1 £.187972 GHz -17.71 dBm ndg 26.00 dB
T2 1 5.212428 GHz | -17.75 dBm | Q factor | 212.9
Spectrum (%] (%] [ x]
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 35de SWT 189ps @ VBW 1MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 7.66 dBm)|
5.2073930 GHz|
10 dem OM 16.221778222 MHz
j'\w,wfh\ﬂ rﬂtz
0de }{j\/ \
-10 dBm p_f/ \V\
mi“/ e Tnd W
-30 dem
-40 dem
-50 dBm
-60 dBm
-70 dem
CF 5.2 GHz 1001 pts Span 40.0 MHz
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Spectrum 2 8] (%] [ %]
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 30de  SWT 18.9 ps @ VBW 1 MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 8.80 dBm)|
10 dBm M1 5.2473930 GHz|
P el | 26.00 dBy
0 dB fm Bw 24.496000000 MHz|
/ Q factor 214.2)
-10 dB
T1 \'\f\;
-30 dem
-40 dem
-30 dem
-60 dem
-70 dem
CF 5.24 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc | X-value [ Y-value | __Function | Function Result |
M1 1 5.247393 GHz .80 dBm ndB down 24,496 MHz
Ti 1 £.2273332 GHz -17.30 dBm ndg 26.00 dB
T2 1 5.251828 GHz | -17.20 dBm | Q factor | 214.2
Spectrum (x] a a
Ref Level 20.00 dém Offset 1.00 d& & RBW 300 kHz
Att 35de SWT 189ps @ VBW 1MHz Mode Auto FFT
TDF
@ 1Pk Max
M1[1] 9.04 dBm)|
M1 5.2448750 GHz|
10 dem: WMW% 18.421578422 MHz|
o )[” N\K
-10 dem I =y
|20 dafh- o] N +f
-30 dem
-40 dem
-50 dBm
-60 dBm
-70 dem
CF 5.24 GHz 1001 pts Span 40.0 MHz
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Spectrum 2 ®

Ref Level 20.00 dem

Offset 1.00de & RBW 500 kHz

Att 39dB SWT 18.9ps @ VBW 2MHz Mode auto FFT
TOF
(@ 1Pk Max
M1[1] 7.07 dBm|
M1 5.2044660 GHz
10 dem ndp 26.00 dB
o P o Ly 47.073000000 MHz
= j r Q factor 110.6
-10 dBm
1 T
o dBrm ) 1\"7 [y
| A T
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.19 GHz 1001 pts Span 80.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 5.204466 GHz 7.07 dBm | ndB down 47.073 MHz
T1 1 5.166424 GHz -19.10 dBm nds | 26.00 dé
T2 1 5.213497 GHz | -18.92 dBm Q factar 110.6
Spectrum (=) () (=)

Ref Level 20.00 dem
Att 35 de
TDF

Offset 1.00dé & RBW 500 kHz

SWT 18.9 p= @ ¥BW 2 MHz

Mode &4uto FFT

@ 1Pk Max

M1[1] 6.50 dBm|

5.1961540 GHz|

#Dcc Bw

PRp——

37.242737243 MHz|

-10 dBm

-30 dem

-40 dBm

-50 dBrn

-60 dem

-70 dBm

CF 5.19 GHz

1001 pts

Span 80.0 MHz
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Spectrum 2 = (%) a
Ref Level 20.00 dBm  Offset 1.00 dB @ RBW 500 kHz
Att 30de SWT 189ps @ VBW 2 MHz Mode Auto FFT
TDF
(@ 1Pk Max
M1[1] 7.32 dBm
M1 5.2456640 GHz|
10 clém ] nde 26.00 dB
o dam fad P 47.233000000 MHz
/ Q factor 111.1
-10 dem
e ) )
s ¥
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 5.23 GHz 1001 pts Span 80.0 MHz
Marker
Typa| Ref \ Trc \ X-value \ Y-value | Function \ Function Result \
M1 1 5.245664 GHz 7.32 dBm ndB down 47,233 MHz
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5.4 Peak Power Spectral Density
5.4.1 Regulation

According to 815.407(a) (1) (ii) For an indoor access point operating in the band 5.15-5.25 (liz, the
maximumConducted output power over the frequency band of operation shall not exceed 1 W provided
the maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall
not exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dB
i are used, both the maximum conducted output power and the maximum power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

According to 815.407(a) (2) For the 5.25-5.35 (fz and 5.47-5.725 (fz bands, the maximum conducted
output power over the frequency bands of operation shall not exceed the lesser of 250 W or
11 dBm + 10 log B, where B is the 26 dB emission bandwidth in megahertz. In addition, the maximum
power spectral density shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dBthat the directional gain of the
antenna exceeds 6 dBi.

According to §15.407(a) (3) For the band 5.725-5.85 (liz, the maximum conducted output power over the
frequency band of operation shall not exceed 1 W. In addition, the maximum power spectral density shall
not exceed 30 dBm in any 500-kiz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the maximum power spectral density shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi. However, fixed point-
to-point U-NII devices operating in this band may employ transmitting antennas with directional gain
greater than 6 dBi without any corresponding reduction in transmitter conducted power. Fixed, point-to-
point operations exclude the use of point-to-multipoint systems, omnidirectional applications, and multiple
collocated transmitters transmitting the same information.

The operator of the U-NII device, or if the equipment is professionally installed, the installer, is
responsible for ensuring that systems employing high gain directional antennas are used exclusively for
fixed, point-to-point operations.
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5.4.2 Measurement Procedure

These test measurement settings are specified in section F of 789033 D02 General UNII Test Procedures
New Rules vO1.

5.4.2.1 Maximum power spectral density (PSD)

1. Create an average power spectrum for the EUT operating mode being tested by following the
instructions in section II.E.2. for measuring maximum conducted output power using a spectrum analyzer
or EMI receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives to each) and apply it
up to, but not including, the step labeled, “Compute power...”. (This procedure is required even if the
maximum conducted output power measurement was performed using a power meter, method PM.)

2. Use the peak search function on the instrument to find the peak of the spectrum and record its value.

3. Make the following adjustments to the peak value of the spectrum, if applicable:

a) If Method SA-2 or SA-2 Alternative was used, add 10 log(1/x), where x is the duty cycle, to the peak of
the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was used in step II.E.2.g)(viii), add 1 dB to the
final result to compensate for the difference between linear averaging and power averaging.

4. The result is the Maximum PSD over 1 Mz reference bandwidth.

5. For devices operating in the bands 5.15-5.25 (ffz, 5.25-5.35 (fz, and 5.47-5.725 (lz, the above procedures
make use of 1 Mz RBW to satisfy directly the 1 M reference bandwidth specified in § 15.407(a)(5). For
devices operating in the band 5.725-5.85 (fiz, the rules specify a measurement bandwidth of 500 kiz.
Many spectrum analyzers do not have 500 kiz RBW, thus a narrower RBW may need to be used. The
rules permit the use of a RBWs less than 1 Miz, or 500 kifz, “provided that the measured power is
integrated over the full reference bandwidth” to show the total power over the specified measurement
bandwidth (i.e., 1 Mz, or 500 kiz). If measurements are performed using a reduced resolution bandwidth
(< 1 Miz, or < 500 kiz) and integrated over 1 Miz, or 500 kiz bandwidth, the following adjustments to the
procedures apply: a) Set RBW = 1/T, where T is defined in section II.B.l.a).

c) Set VBW = 3 RBW.

d) If measurement bandwidth of Maximum PSD is specified in 500 kiz, add 10log(500kiz/RBW) to the
measured result, whereas RBW (< 500 kiz) is the reduced resolution bandwidth of the spectrum analyzer
set during measurement.

e) If measurement bandwidth of Maximum PSD is specified in 1 Mk, add 10log(1Miz/RBW) to the measured
result, whereas RBW (< 1 M) is the reduced resolution bandwidth of spectrum analyzer set during
measurement.

f) Care must be taken to ensure that the measurements are performed during a period of continuous
transmission or are corrected upward for duty cycle.

Note: As a practical matter, it is recommended to use reduced RBW of 100 kifz for the sections 5.c) and 5.d)
above, since RBW=100 K is available on nearly all spectrum analyzers.
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5.4.3 Test Result
-Complied
-5 150 Band

- MIMO 2 Tx (ANT 0+1)

- 802.11a
Frequency R(eRs;{;\?:A;\l kg; R(e;;{;\?:Aé\l kT{z)l Duty Factor Total result Limit Margin
[Miz) [dBm] [dBm] [dB] [dBm/MHz] [dBm] [dB]
5180 4.54 3.81 0.15 7.35 17.00 9.65
5200 5.06 3.43 0.15 7.48 17.00 9.52
5240 4.77 4.36 0.15 7.73 17.00 9.27
- 802.11n HT20
Frequency R(e;;:}\?:A;\I k-;-{z()) R(e;;cvg\l };}I']Z)l Duty Factor Total result Limit Margin
[MHz] [dBm] [dBm] [dB] [dBm/MHz] [dBm] [dB]
5180 2.22 1.15 0.31 5.03 17.00 11.97
5200 4.06 3.29 0.31 7.01 17.00 9.99
5240 4.34 4.40 0.31 7.69 17.00 9.31
- 802.11n HT40
Frequency RF;;SJ:A;\I k};z;) RF;;S\?:A?[\I k}-{z)l Duty Factor Total result Limit Margin
[MHz] [dBm] [dBm] [dB] [dBm/MH] [dBm] [dB]
5190 -5.86 -6.47 0.42 -2.73 17.00 19.73
5230 1.69 1.88 0.42 5.21 17.00 11.79
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-5 725 Band

- MIMO 2 Tx (ANT 0+1)

- 802.11a
Frequency R(engs\?:A?l)\l kgz;) R(e;;{;\?:Aé\l kT{z)l Duty Factor Total result Limit Margin
[MHz] [dBm] [dBm] [dB] [dBm/Miz] [dBm] [dB]
5745 0.23 0.69 0.16 3.64 27.87 24.23
5785 -0.30 0.23 0.16 3.14 27.87 24.73
5825 -0.83 0.14 0.16 2.85 27.87 25.02
- 802.11n HT20
Frequency RF;;{;V:A;\I kTHz()) R(e;;{;[\?:A?l’\l k-;-{z)l Duty Factor Total result Limit Margin
[MHz] [dBm] [dBm] [dB] [dBm/Miiz) [dBm] [dB]
5745 0.26 0.76 0.29 3.81 27.87 24.06
5785 -0.76 -0.14 0.29 2.86 27.87 25.01
5825 -1.16 -0.11 0.29 2.69 27.87 25.18
- 802.11n HT40
Frequency RF;;SJ:A;\I k-;-{z? R(es;c\?:A:I%\l k}-{z)l Duty Factor Total result Limit Margin
[MHz] [dBm] [dBm] [dB] [dBm/MHz] [dBm] [dB]
5755 -2.57 -1.92 0.43 1.21 27.87 26.66
5795 -3.45 -3.16 0.43 0.14 27.87 27.73
Note:

1. D.C.C.F = Duty cycle correction factor

KCTL-TIR001-003/2

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



http://www.kctl.co.kr/

KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR17-SRF0077-D

Page (77) of (115)

5.4.4 Test Plot

Figure 2. Plot of the Power Spectral Density
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5.5 Spurious Emission, Band Edge And Restricted Bands
5.5.1 Regulation

According to §15.407(b)(1) For transmitters operating in the 5.15-5.25 (fz band: all emissions outside of
the 5.15-5.35 (liz band shall not exceed an EIRP of -27 dBm/M.

According to 815.407(b) (2) For transmitters operating in the 5.25-5.35 Gzband: All emissions outside of
the 5.15-5.35 Gzband shall not exceed an e.i.r.p. of =27 dBm/Miz.

According to 815.407(b) For transmitters operating in the 5.47-5.725 Gizband: All emissions outside of
the 5.47-5.725 GHlzband shall not exceed an e.i.r.p. of =27 dBm/\H:.

According to 815.407(b) (4) For transmitters operating in the 5.725-5.85 (fz band: All emissions within the
frequency range from the band edge to 10 Mk above or below the band edge shall not exceed an e.i.r.p.
of =17 dBm/lMtz; for frequencies 10 Mk or greater above or below the band edge, emissions shall not
exceed an e.i.r.p. of =27 dBm/M.

According to §15.407(b)(6) Unwanted emissions below 1 (z must comply with the general field strength
limits set forth in §15.209.

According to 815.209(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 (uV/m) Measurement distance (m)
0.009 - 0.490 2 400/F(kitz) 300
0.490 -1.705 24 000/F(kifz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

** The emission limits shown in the above table are based on measurement instrumentation employing a CISPR
quasi-peak detector and above 1000 Miz are based on the average value of measured emissions.

According to §15.407(b)(7) The provisions of §15.205 apply to intentional radiators operating under this
section. (8) When measuring the emission limits, the nominal carrier frequency shall be adjusted as
close to the upper and lower frequency block edges as the design of the equipment permits.
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According to § 15.205(a) and (b), only spurious emissions are permitted in any of the frequency
bands listed below:

Vi Vi Vi Cliz
0.009 - 0.110
0.495 - 0.505 16.42 - 16.423 399.9 - 410 45-5.15
16.694 75 - 16.695 25
2.1735-2.1905 | 1200 o0 16 004 78 608 - 614 5.35 - 5.46
4.125 - 4.128 e o5 67 960 — 1 240 7.25-7.75
4.177 25 - 4.177 75 37 2805 1300 - 1427 8.025 - 8.5
4.207 25 - 4.207 75 3 A 1435-16265 9.0-9.2
6.215 - 6.218 748 - 752 1645.5 - 1 646.5 9.3-9.5
6.267 75 - 6.268 25 108 12100 1660 — 1710 106 - 12.7
6.311 75 - 6.312 25 123 - 138 17188 -1722.2 13.25 - 13.4
8.291 - 8.294 1499 - 150.05 2200 - 2 300 14.47 - 14.5
8.362 - 8.366 156.524 75 - 156 525 2310 -2390 15.35 - 16.2
8.376 25 - 8.386 75 e 248352500 17.7-21.4
8.414 25 - 8.414 75 156.7 - 156.9 2 690 — 2 900 22.01-23.12
12.29 - 12.293 1620125 - 16717 3260 — 3 267 23.6 - 24.0
12.519 75 - 12.520 6792 1735 3332-3339 31.2-318
25 i 3345.8 - 3 358 36.43 - 36.5
12.576 75 - 12.577 3600 — 4 400 Above 38.6
% 322 - 335.4
13.36 - 13.41

The field strength of emissions appearing within these frequency bands shall not exceed the limits
shown in §15.209. At frequencies equal to or less than 1 000 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 815.209 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

These test measurement settings are specified in section G of 789033 D02 General UNII Test
Procedures New Rules vO1.

For all radiated emissions tests, measurements must correspond to the direction of maximum
emission level for each measured emission (see ANSI C63.10 for guidance).

5.5.2.1 Unwanted Emission Measurement

5.5.2.1.1 1. Unwanted Emissions in the Restricted Bands

a) For all measurements, follow the requirements in section 11.G.3. “General Requirements for
Unwanted Emissions Measurements.”

b) At frequencies below 1 000 MHz, use the procedure described in section I1.G.4. “Procedure for
Unwanted Emissions Measurements Below 1 000 MHz.”

c) At frequencies above 1 000 MHz, measurements performed using the peak and average
measurement procedures described in sections 11.G.5. and I.G.6, respectively, must satisfy the
respective peak and average limits. If all peak measurements satisfy the average limit, then
average measurements are not required.

d) For conducted measurements above 1 000 MHz, EIRP shall be computed as specified in
section 11.G.3.b) and then field strength shall be computed as follows (see KDB Publication
412172): (i) E[dBuV/m] = EIRP[dBm] - 20 log (d[meters]) + 104.77, where E = field strength
and d = distance at which field strength limit is specified in the rules; (i) E[dBuV/m] =
EIRP[dBmM] + 95.2, for d = 3 meters.

e) For conducted measurements below 1 000 MHz, the field strength shall be computed as
specified in d), above, and then an additional 4.7 dB shall be added as an upper bound on the
field strength that would be observed on a test range with a ground plane for frequencies

between 30 MHz and 1 000 MHz, or an additional 6 dB shall be added for frequencies below
30 MHz.
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5.5.2.1.1 2. Unwanted Emissions that fall Outside of the Restricted Bands

a) For all measurements, follow the requirements in section 11.G.3. “General Requirements for
Unwanted Emissions Measurements.”

b) At frequencies below 1000 MHz, use the procedure described in section 1.G.4. “Procedure for
Unwanted Emissions Measurements Below 1000 MHz.”

¢) At frequencies above 1000 MHz, use the procedure for maximum emissions described in
section 11.G.5., “Procedure for Unwanted Maximum Unwanted Emissions Measurements
Above 1 000 MHz.”

(i) Section 15.407(b)(1-3) specifies the unwanted emissions limit for the U-NII-1 and 2 bands. As
specified, emissions above 1000 MHz that are outside of the restricted bands are subject to a
peak emission limit of -27 dBm/MHz. However, an out-of-band emission that complies with both
the average and peak limits of Section 15.209 is not required to satisfy the -27 dBm/MHz
dBm/MHz peak emission limit.

(i) Section 15.407(b)(4) specifies the unwanted emissions limit for the U-NII-3 band. A band
emissions mask is specified in Section 15.407(b)(4)(i). An alternative to the band emissions
mask is specified in Section 15.407(b)(4)(ii). The alternative limits are based on the highest
antenna gain specified in the filing. There are also marketing and importation restrictions for the
alternative limit.

d) If radiated measurements are performed, field strength is then converted to EIRP as follows:

(i) EIRP = ((Exd)"2) / 30 where:

o E is the field strength in V/m;
¢ d is the measurement distance in meters;
e EIRP is the equivalent isotropically radiated power in watts.

(i) Working in dB units, the above equation is equivalent to: EIRP[dBm] = E[dBuV/m] + 20 log
(d[meters]) - 104.77

(iii) Or, if d is 3 meters: EIRP[dBm] = E[dBuV/m] - 95.2
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5.5.2.2 Spurious Radiated 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 kfz to 30 Miz using the loop antenna, and from 30 to 1 000 Mk using the TRILOG broadband
antenna, and from
1 000 Mt to 40 000 Mk 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 measurement for below 1 (fz and 1.5m is for above 1 (iz measurement.

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

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2


http://www.kctl.co.kr/

N S.KCTLY |n(t:- Report No.:

, Sinwon-ro, Yeongtong-gu, _ -
Suwon-si, Gyeonggi-do, 16677, Korea KR17-SRF0077-D
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (98) of (115)

www.kctl.co.kr

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. lttested x,y and z — 3 axis each, mentioned only worst case data at this report.

- Below 1 (fz data (Worst-case: 5 240 Band 802.11n 20_ANT 1)
802.11n 20_Highest Channel (5 240 M)

Frequency Bzifj(\a/\ll\i/gtrh Pol. | Reading CI:_?)Z[? égﬁ A:;i?gra Factor Result Limit Margin
[Miz) [kliz] [V/H] | [dB(xV)] [dB] [dB] [dB] [dB] [dB(zV/m)] |[dB(zV/m)] [dB]

Quasi-Peak DATA. Emissions below 30 Mk

— [ - [-T[ - T - [ - 1 - [ -1 - T - T-

Quasi-Peak DATA. Emissions below 1 @z

46.49 120 Vv 32.88 1.52 -31.12 14.40 -15.20 17.68 40.00 22.32
135.00 120 H 41.57 2.50 -31.15 8.55 -20.10 21.47 43.50 22.03
240.01 120 H 36.05 3.97 -31.85 12.48 -15.40 20.65 46.00 25.35
269.95 120 H 35.89 3.95 -31.57 13.12 -14.50 21.39 46.00 24.61
405.03 120 H 52.73 4.61 -31.38 15.87 -10.90 41.83 46.00 4.17
675.05 120 V 30.91 6.14 -31.17 19.53 -5.50 25.41 46.00 20.59

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

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

-5 150 Band
- MIMO 2 Tx (ANT 0)

802.11a_Lowest channel (5 180 Mtk)

Frequency BF;?]%?A'thrh Pol. | Reading Cizéks)lse ér‘;ﬁ Agéi?gra Factor Result Limit Margin
[Mz] [lfz] [VH] | [dB(A)] [dB] [dB] [dB] [dB]  |[dB(V/m)] [[dB(eV/m)] | [dB]

Peak DATA. Emissions above 1 Gz

1214.67 1000 -3.24 3.26 -64.36 24.66 -36.44 33.20 74.00 40.80

5148.53Y | 1000 41.10 6.97 -42.53 33.12 -2.44 43.54 74.00 30.46

10282.06 | 1000 32.44 10.36 -63.52 37.98 -15.18 47.62 74.00 26.38

13997.64 | 1000 42.65 12.09 -61.67 40.99 -8.59 51.24 74.00 22.76

22198.56 | 1000 49.14 12.40 -47.88 44.90 9.42 39.73 74.00 34.27

< I KlIzlziki<

31433.75| 1000 60.19 13.90 -46.02 46.00 13.88 46.31 74.00 27.69

Average DATA. Emissions above 1 Gz

1214.67 1 000 70.38 3.26 -64.36 24.66 -36.44 | 33.94 54.00 20.06

5148.53Y | 1000 46.45 6.97 -42.53 33.12 -2.44 44.01 54.00 9.99

10 282.06 | 1000 54.08 10.36 -63.52 | 37.98 | -15.18 | 38.90 54.00 15.10

13997.64 | 1000 51.24 12.09 -61.67 40.99 -8.59 42.65 54.00 11.35

22198.56 | 1000 25.62 12.40 -47.88 44.90 9.42 35.04 54.00 18.96

< Kl Tz

31433.75| 1000 24.64 13.90 | -46.02 | 46.00 13.88 38.52 54.00 15.48

1) Restricted band.

802.11a_Middle channel (5 200 Mtk)

Frequency Bziij(\a/\i/\i/gt; Pol. | Reading ?_22': égg A::Z?gra Factor Result Limit Margin
[Mz] L [VH] | [dB(V)] [dB] [dB] [dB] [dB]  |[dB(aV/m)] [[dB(sV/m)] |  [dB]

Peak DATA. Emissions above 1 Gz

1 001.89 1000 -4.79 3.00 -64.10 23.81 -37.29 32.50 74.00 41.50

1214.67 1000 3.32 3.26 -64.36 24.66 -36.44 39.76 74.00 34.24

10390.23 | 1000 33.22 10.40 -63.52 38.02 -15.10 48.32 74.00 25.68

15595.78 | 1000 37.47 12.60 -62.79 38.63 -11.56 49.03 74.00 24.97

25625.06 | 1000 56.99 13.50 -44.37 45.40 14.53 42.46 74.00 31.54

< I KlIzlzikiI<

33551.94 | 1000 61.82 14.10 -46.27 48.70 16.53 45.28 74.00 28.72

Average DATA. Emissions above 1 iz

1 001.89 1 000 69.77 3.00 -64.10 23.81 -37.29 32.48 54.00 21.52

1214.67 1 000 70.22 3.26 -64.36 24.66 -36.44 33.78 54.00 20.22

10390.23 | 1000 53.68 1040 | -63.52 | 38.02 -15.10 | 38.58 54.00 15.42

15595.78 | 1000 50.11 12.60 -62.79 38.63 -11.56 38.55 54.00 15.45

25625.06 | 1000 24.36 13.50 -44.37 45.40 14.53 38.89 54.00 15.11

I KITlTILKIK

33551.94 | 1000 23.84 14.10 -46.27 48.70 16.53 40.37 54.00 13.63
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802.11a_Highest channel (5 240 M)

Receiver . Cable Amp Antenna o .
Frequency Bandwidth Pol. | Reading Loss Gain Factor Factor Result Limit Margin
[Miz] [kilz] [VH] | [dB(:V)] [dB] [dB] [dB] [dB]  |[dB(aV/m)] |[dB(V/m)] | [dB]

Peak DATA. Emissions above 1 G

1035.23 1000 6.48 3.04 -64.18 23.94 -37.20 43.68 74.00 30.32

535147 | 1000 33.06 7.09 -42.54 33.43 -2.02 35.08 74.00 38.92

10477.20 | 1000 33.93 10.42 -63.49 38.04 -15.03 48.97 74.00 25.03

15718.33 | 1000 36.91 12.72 -62.59 38.29 -11.58 48.49 74.00 25.51

18919.19 | 1000 47.35 12.20 -49.02 44.20 7.38 39.97 74.00 34.03

< K IITIIIKK

31392.50 | 1000 56.88 13.80 -45.94 46.00 13.86 43.02 74.00 30.98

Average DATA. Emissions above 1 Gz

1035.23 1 000 72.35 3.04 -64.18 23.94 | -37.20 | 35.15 54.00 18.85

5351.47Y | 1000 39.10 7.09 -42.54 33.43 -2.02 37.08 54.00 16.92

10477.20 | 1000 54.81 10.42 -63.49 38.04 -15.03 39.78 54.00 14.22

15718.33 | 1000 49.38 12.72 -62.59 38.29 -11.58 37.80 54.00 16.20

18919.19 | 1000 31.93 12.20 -49.02 44.20 7.38 39.31 54.00 14.69

<K TITIKIK

3139250 | 1000 25.36 13.80 | -45.94 | 46.00 13.86 39.22 54.00 14.78

1) Restricted band.

802.11n HT20_Lowest channel (5 180 Mt

Receiver Pol Readin Cable Amp Antenna
Bandwidth ) 9 Loss Gain Factor
[MHz] [kilz] [V/H] | [dB(xV)] [dB] [dB] [dB] [dB] [dB(/V/m)] |[dB(/V/m)] [dB]

Frequency Factor Result Limit Margin

Peak DATA. Emissions above 1 (i

1214.84 1000 -1.92 3.26 -64.36 24.66 -36.44 3451 74.00 39.49

5149.06Y | 1000 35.11 6.97 -42.53 33.12 -2.44 37.56 74.00 36.44

10354.66 | 1000 33.30 10.38 -63.52 38.01 -15.13 | 48.43 74.00 25.57

14 382.53 | 1000 43.54 12.05 -60.87 40.73 -8.09 51.64 74.00 22.36

23044.19 | 1000 49.78 12.60 -47.90 45.20 9.90 39.87 74.00 34.13

< KK TIKIK

32847.94 | 1000 62.74 13.90 -45.89 47.80 15.81 46.92 74.00 27.08

Average DATA. Emissions above 1 Gz

1214.84 1 000 71.24 3.26 -64.36 24.66 -36.44 34.80 54.00 19.20

5149.06Y | 1000 48.47 6.97 -42.53 33.12 -2.44 46.03 54.00 7.97

10354.66 | 1000 54.94 10.38 -63.52 38.01 -15.13 39.81 54.00 14.19

14 382.53 | 1000 49.61 12.05 -60.87 40.73 -8.09 41.52 54.00 12.48

23044.19 | 1000 30.54 12.60 -47.90 45.20 9.90 40.44 54.00 13.56

< I K K ITIKIK

32847.94 | 1000 25.14 13.90 -45.89 47.80 15.81 40.95 54.00 13.05

1) Restricted band.
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802.11n HT20_Middle channel (5 200 Mk)

Receiver Cable Amp Antenna

Frequency Bandwidth Pol. | Reading Loss Gain Factor

[Viz] [Ktz] [VMH] | [dB(A)] [dB] [dB] [dB] [dB]  [[dB(aV/m)] |[dB(V/m)] |  [dB]

Factor Result Limit Margin

Peak DATA. Emissions above 1 G

1001.20 1 000 3.79 3.00 -64.09 23.80 | -37.29 | 41.08 74.00 32.92

1215.02 1 000 -2.34 3.26 -64.36 24.66 -36.44 | 34.10 74.00 39.90

10399.58 | 1000 36.43 1040 | -63.51 | 38.02 | -15.09 | 51.52 74.00 22.48

15600.09 | 1000 37.88 12.60 | -62.78 38.62 -11.56 49.44 74.00 24.56

19478.81 | 1000 47.47 12.20 -48.89 44.30 7.61 39.86 74.00 34.14

IT<IT|ITIK|IT

31109.94 | 1000 59.52 13.60 -45.58 45.70 13.72 45.80 74.00 28.20

Average DATA. Emissions above 1 Gz

1001.20 1 000 73.11 3.00 -64.09 23.80 -37.29 35.82 54.00 18.18

1215.02 1 000 71.25 3.26 -64.36 24.66 -36.44 34.81 54.00 19.19

10399.58 | 1000 51.52 10.40 -63.51 38.02 -15.09 36.43 54.00 17.57

15600.09 | 1000 49.44 12.60 -62.78 38.62 -11.56 37.88 54.00 16.12

19478.81 | 1000 32.58 12.20 -48.89 44.30 7.61 40.19 54.00 13.81

TI<|IT|ITIK|T

31109.94 | 1000 28.11 13.60 -45.58 45.70 13.72 41.83 54.00 12.17

802.11n HT20_Highest channel (5 240 Mk)

Receiver Cable Amp Antenna

Frequency Bandwidth Pol. | RezEi Loss Gain Factor

[Viz) [Ktz] [VH] | [dB()] [dB] [dB] [dB] [dB]  |[dB(V/m)] |[dB(AV/m)] |  [dB]

Factor Result Limit Margin

Peak DATA. Emissions above 1 Gz

1034.89 1 000 9.16 3.04 -64.18 23.94 -37.20 46.36 74.00 27.64

5300.479 | 1000 24.22 7.06 -42.70 33.35 -2.29 26.51 74.00 47.49

10 364.00 | 1000 31.89 10.39 -63.52 38.01 -15.12 47.01 74.00 26.99

14 437.88 | 1000 41.22 12.04 -60.75 40.69 -8.02 49.25 74.00 24.75

2272725 | 1000 53.06 12.50 -47.90 45.10 9.70 43.37 74.00 30.63

< I K I TIKIKIK

36 040.69 | 1000 64.92 12.80 -45.02 49.00 16.78 48.14 74.00 25.86

Average DATA. Emissions above 1 Gz

1 034.89 1000 73.57 3.04 -64.18 23.94 -37.20 36.37 54.00 17.63

5300.47Y | 1000 37.21 7.06 -42.70 33.35 -2.29 34.92 54.00 19.08

10364.00 | 1000 50.26 10.39 -63.52 38.01 -15.12 35.14 54.00 18.86

14 437.88 | 1000 50.11 12.04 -60.75 40.69 -8.02 42.09 54.00 11.91

2272725 | 1000 32.28 12.50 -47.90 45.10 9.70 41.98 54.00 12.02

< K1 TIKIKIK

36 040.69 | 1000 29.31 12.80 | -45.02 49.00 16.78 46.09 54.00 7.91

1) Restricted band.
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802.11n HT40_Lowest channel (5 190 Mk

Frequency Blz?]((:j?/:/\i/gtrh Pol. | Reading (izt;lse égﬁ Agéi?gra Factor Result Limit Margin
(M) (k2] [VH] | [dB(«V)] [dB] [dB] [dB] [dB]  |[dB(aV/m)] |[dB(V/m)] |  [dB]

Peak DATA. Emissions above 1 Gz

1214.84 1 000 -1.41 3.26 -64.36 24.66 -36.44 | 35.03 74.00 38.97

5148.53 Y| 1000 50.67 6.97 -42.53 33.12 -2.44 53.11 74.00 20.89

10919.59 | 1000 32.96 10.57 | -63.40 | 38.18 | -14.65 | 47.61 74.00 26.39

14 498.97 | 1000 43.39 12.04 -60.64 40.65 -7.95 51.34 74.00 22.66

2171594 | 1000 51.76 12.30 -47.89 44.80 9.21 42.55 74.00 31.45

< K I TKIKIK

30 738.00 | 1000 59.36 13.60 | -45.06 45.70 14.24 45.11 74.00 28.89

Average DATA. Emissions above 1 Gz

1214.84 1000 70.22 3.26 -64.36 24.66 -36.44 33.78 54.00 20.22

5148.53 Y| 1000 46.16 6.97 -42.53 33.12 -2.44 43.72 54.00 10.28

10919.59 | 1000 51.11 10.57 -63.40 38.18 -14.65 36.46 54.00 17.54

14 498.97 | 1000 50.36 12.04 -60.64 40.65 -7.95 42.41 54.00 11.59

2171594 | 1000 32.12 12.30 -47.89 44.80 9.21 41.33 54.00 12.67

< K1 TIKIKIK

30738.00 | 1000 30.25 13.60 | -45.06 45.70 14.24 44.49 54.00 9.51

1) Restricted band.

802.11n HT40_Middle channel (5 230 Mk)

Receiver . Cable Amp Antenna . .
Frequency Bandwidth Pol. | Reading - Gain Factor Factor Result Limit Margin
(M) [fz] [VH] | [dB(«V)] [dB] [dB] [dB] [dB]  |[dB(aV/m)] |[dB(4V/m)] | [dB]

Peak DATA. Emissions above 1 Gz

1024.92 1 000 7.99 3.03 -64.16 23.90 -37.23 45.22 74.00 28.78

5350.94Y | 1000 24.65 7.09 -42.55 33.43 -2.03 26.68 74.00 47.32

10941.88 | 1000 33.33 10.58 -63.39 38.18 -14.63 47.95 74.00 26.05

16597.72 | 1000 38.08 13.12 -62.43 39.17 -10.14 | 48.22 74.00 25.78

23901.50 | 1000 54.90 13.20 -46.94 44.90 11.16 43.74 74.00 30.26

<|IITILKIKIK|T

31400.75| 1000 58.99 13.90 -46.04 46.00 13.86 45.13 74.00 28.87

Average DATA. Emissions above 1 Gz

1024.92 1000 69.09 3.03 -64.16 23.90 -37.23 31.86 54.00 22.14

5350.94Y | 1000 39.08 7.09 -42.55 | 33.43 -2.03 37.05 54.00 16.95

10941.88 | 1000 50.87 10.58 | -63.39 38.18 -14.63 36.24 54.00 17.76

16597.72 | 1000 51.05 13.12 -62.43 39.17 -10.14 40.91 54.00 13.09

23901.50 | 1000 30.48 13.20 -46.94 44.90 11.16 41.64 54.00 12.36

I TIKIKIK|T

31400.75| 1000 28.36 13.90 -46.04 46.00 13.86 42.22 54.00 11.78

1) Restricted band.
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-5 725 Band
-MIMO 2 Tx (ANT 0+1)

802.11a_Lowest channel (5 745 Mk)

Frequency Bl:;?]((:j?/:/\i/gt% Pol. | Reading (Il_zks)lse égﬁ Aggi;‘(;‘ra Factor Result Limit Margin
[MHz) [tz [VIH] | [dB(xV)] [dB] [dB] [dB] [dB] [dB(/V/m)] |[dB(zV/m)] [dB]

Peak DATA. Emissions above 1 @k

1 286.86 1 000 -4.88 3.35 -64.53 | 2495 | -36.23 | 31.35 68.20 36.85

6 090.59 1 000 26.09 7.51 -64.16 34.52 -22.13 | 48.21 68.20 19.99

8 967.83 1 000 30.07 9.59 -63.66 37.67 -16.40 | 46.47 68.20 21.73

14 558.63 | 1000 43.25 12.03 -60.76 | 40.61 -8.12 51.37 68.20 16.83

24 230.81 | 1000 52.81 13.30 -46.66 44.90 11.54 41.28 68.20 26.92

< <l Tz

32129.50 | 1000 59.79 14.20 -46.68 46.90 14.42 45.37 68.20 22.83

Average DATA. Emissions above 1 (i

[ - - [ - T - [ - T - T T T

802.11a_Middle channel (5 785 M)

Receiver . Cable Amp Antenna - .
Frequency Bandwidth Pol. | Reading Loss Gain Factor Factor Result Limit Margin
[MHz) [Kltz] [VIH] | [dB(xV)] [dB] [dB] [dB] [dB] [dB(/V/m)] |[dB(zV/m)] [dB]

Peak DATA. Emissions above 1 @z

1289.78 1 000 -4.88 3.35 -64.54 | 2496 | -36.23 | 31.35 68.20 36.85

5945.19 1 000 25.79 7.43 -64.16 34.32 -22.41 48.21 68.20 19.99

7923.13 1 000 26.40 9.17 -64.23 36.62 -18.44 44.83 68.20 23.37

16 437.80 | 1000 35.84 13.09 -62.40 38.73 -10.58 46.43 68.20 21.77

24 545.00 | 1000 54.11 13.30 -46.44 45.00 11.86 42.26 68.20 25.94

ITI<I<IKILKIK

34518.56 | 1000 66.23 13.40 -46.16 49.70 16.94 49.29 68.20 18.91

Average DATA. Emissions above 1 (i

[ - - [ - T - [ - T - [ - T - T - T

802.11a_Highest channel (5 825 Mk)

Receiver . Cable Amp Antenna - .
Frequency Bandwidth Pol. | Reading Loss Gain Factor Factor Result Limit Margin
[Mz] [lfz] [V/H] | [dB(A)] [dB] [dB] [dB] [dB]  |[dB(uV/m)] |[dB(AV/m)] | [dB]

Peak DATA. Emissions above 1 Gz

1251.63 1000 -4.00 3.31 -64.45 24.81 -36.33 32.33 68.20 35.87

4 440.25 1000 17.39 6.45 -64.85 32.62 -25.78 43.17 68.20 25.03

6 958.56 1000 22.43 8.47 -63.99 35.65 -19.87 42.30 68.20 25.90

12 714.67 | 1000 32.51 11.22 -62.94 38.81 -12.91 45.42 68.20 22.78

28817.81 | 1000 61.40 14.20 -44.27 45.90 15.83 45.57 68.20 22.63

T<IKIITITITIK

35644.69 | 1000 66.09 12.70 -45.19 49.40 16.91 49.18 68.20 19.02

Average DATA. Emissions above 1 (i
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802.11n HT20_Lowest channel (5 745 M

Frequency BF;?]%?,;Y;% Pol. | Reading Ciiks)lse ég}ﬁ Ag;i?gra Factor Result Limit Margin
[Mz] [klz] [V/H] | [dB(V)] [dB] [dB] [dB] [dB] [dB(V/m)] |[dB(V/m)] [dB]
Peak DATA. Emissions above 1 Gz
1276.72 1 000 \% 4.84 3.34 -64.51 24.91 -36.26 41.11 68.20 27.09
6 158.31 1 000 \% 32.25 7.55 -64.22 34.61 -22.06 54.30 68.20 13.90
7 093.33 1 000 \% 24.57 8.56 -63.94 35.79 -19.59 44.16 68.20 24.04
12742.70 | 1000 H 33.38 11.23 -62.90 38.80 -12.87 46.26 68.20 21.94
26 060.94 | 1000 \% 58.58 13.60 -43.39 45.70 15.91 42.67 68.20 25.53
35497.56 | 1000 \ 65.67 12.70 -45.37 49.60 16.93 48.74 68.20 19.46
Average DATA. Emissions above 1 Gz
802.11n HT20_Middle channel (5 785 M)
Frequency Bgi%%:’\i/gtrh Pol. | Reading (IZ_?)tS)Le égﬁ A:;ec?;ra Factor Result Limit Margin
[Miz] (k] VH] | [dB(&V)] [dB] [dB] [dB] [dB]  |[dB(&V/m)] |[dB(N/m)] |  [dB]
Peak DATA. Emissions above 1 Gz
1268.30 1 000 V 5.16 3.33 -64.49 24.87 -36.29 41.44 68.20 26.76
6 110.36 1 000 V 31.77 7.52 -64.17 34.54 -22.11 53.88 68.20 14.32
7 147.59 1 000 H 24.11 8.60 -63.91 35.85 -19.46 43.57 68.20 24.63
16 454.69 | 1000 V 35.98 13.10 -62.41 38.77 -10.54 46.52 68.20 21.68
26 804.13 | 1000 V 63.28 13.60 -42.40 45.50 16.70 46.58 68.20 21.62
35399.94 | 1000 V 65.51 12.70 -45.50 49.70 16.90 48.61 68.20 19.59
Average DATA. Emissions above 1 Gz
S I N A B B R : : : :
802.11n HT20_ Highest channel (5 825 Mk)
Frequency BZ?\%?/:/Y;; Pol. | Reading Cli_zkélse égﬁ A:;i?gra Factor Result Limit Margin
[MHz] [kllz] [V/H] | [dB(/V)] [dB] [dB] [dB] [dB] [dB(V/m)] |[dB(4&V/m)] [dB]
Peak DATA. Emissions above 1 Gz
1247.50 1 000 V 4.90 3.30 -64.43 24.79 -36.34 41.24 68.20 26.96
6 126.00 1 000 V 31.66 7.53 -64.18 34.56 -22.09 53.75 68.20 14.45
6 546.72 1 000 V 23.30 8.25 -63.78 35.11 -20.42 43.72 68.20 24.48
16 343.64 | 1000 V 35.63 13.08 -62.35 38.46 -10.81 46.43 68.20 21.77
25453.88 | 1000 V 58.64 13.40 -44.78 45.30 13.92 44,72 68.20 23.48
35725.13 | 1000 H 67.41 12.70 -45.20 49.40 16.90 50.51 68.20 17.69
Average DATA. Emissions above 1 Gz
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802.11n HT40_Lowest channel (5 755 Mk

Frequency Bzi%?,vi/gtrh Pol. | Reading (IijSﬂSe égﬁ Agéi?gra Factor Result Limit Margin
(M) (k2] [VH] | [dB(«V)] [dB] [dB] [dB] [dB]  |[dB(aV/m)] |[dB(V/m)] |  [dB]

Peak DATA. Emissions above 1 Gz

2914.69 1 000 7.90 5.14 -64.28 2954 | -29.60 | 37.51 68.20 30.69

6166.39 1 000 27.27 7.55 -64.22 34.62 -22.05 49.32 68.20 18.88

7083.27 1 000 24.03 8.55 -63.94 | 35.78 | -19.61 | 43.65 68.20 24.55

16441.03 1 000 36.02 13.09 | -62.39 | 38.73 | -10.57 | 46.59 68.20 21.61

25678.00 1 000 60.61 13.50 | -44.19 45.40 14.71 45.90 68.20 22.30

I TIKKKIK

36177.50 1 000 66.33 12.60 | -44.67 | 48.60 16.53 49.80 68.20 18.40

Average DATA. Emissions above 1 Gz

1) Restricted band.

802.11n HT40_Middle channel (5 795 Mk)

Receiver . Cable Amp Antenna . .
Frequency Bandwidth Pol. | Reading Loss Gain Factor Factor Result Limit Margin
(M) [fz] [VH] | [dB(«V)] [dB] [dB] [dB] [dB]  |[dB(aV/m)] |[dB(4V/m)] | [dB]

Peak DATA. Emissions above 1 Gz

5306.67 1000 23.11 7.06 -64.07 33.36 -23.65 46.76 68.20 21.44

6176.36 1000 25.92 7.56 -64.23 34.63 -22.04 | 47.96 68.20 20.24

6562.53 1000 23.30 8.26 -63.79 35.13 -20.40 43.71 68.20 24.49

16208.88 1 000 34.73 13.05 -62.26 38.08 -11.13 45.86 68.20 22.34

26031.38 1 000 63.61 13.60 -43.42 45.70 15.88 47.72 68.20 20.48

I <ILKIK|T|T

35727.88 1 000 67.26 12.70 -45.20 49.40 16.90 50.36 68.20 17.84

Average DATA. Emissions above 1 Gz
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5.6 Frequency Stability
5.6.1 Regulation

According to 815.407 (g) Manufacturers of U-NII devices are responsible for ensuring
frequency stability such that an emission is maintained within the band of operation under all
conditions of normal operation as specified in the users manual.

5.6.2 Measurement Procedure

The frequency stability of the carrier frequency of the intentional radiator shall be maintained all
conditions of normal operation as specified in the users manual. The frequency stability shall
be maintained over a temperature variation of specified in the users manual at normal supply
voltage, and over a variation in the primary supply voltage of specified in the users manual of
the rated supply voltage at a temperature of 20 °C. For equipment that is capable only of
operating from a battery, the frequency stability tests shall be performed using a new battery
without any further requirement to vary supply voltage.

The EUT was placed inside the environmental test chamber.

The temperature was incremented by 10 °C intervals from lowest temperature.

Each increase step of temperature measured the frequency.

The test temperature was set 20°C and the supply voltage was then adjusted on the EUT from
85 % to 115% and the frequency record.

A owbdPE
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5.6.3 Test Result

-Complied
- 5150 Band
-5 180 M
Voltage Power Tfmp- Flr?eeqahd;?]gy FrelglrL:gP - FreélrL:gP ~
el V] el (1] [1] (%]
50 5179 900 000 100 000 0.001 93
40 5179 960 000 40 000 0.000 77
30 5179 840 500 159 500 0.003 08
20 5179 900 000 100 000 0.001 93
100 11.1
10 5179 960 500 39 500 0.000 76
0 5179 660 500 339 500 0.006 55
-10 5180 000 000 0 0.000 00
-20 5179 895 000 105 000 0.002 03
85 10.0 20 5180 080 000 -80 000 -0.001 54
115 12.2 20 5 180 020 000 -20 000 -0.000 39
-5 200 Mz
Readin Frequenc
Vo[lot/::]ge Po&er T?rg]p : Frequengy Igrror ¢ Freé]rt:gp -
[Hz] [Hz] [%0]
50 5200 020 000 -20 000 -0.000 38
40 5199 940 000 60 000 0.001 15
30 5200 020 000 -20 000 -0.000 38
20 5199 860 500 139 500 0.002 68
100 11.1
10 5200 060 000 -60 000 -0.001 15
0 5199 960 500 39 500 0.000 76
-10 5199 760 500 239 500 0.004 61
-20 5200 020 000 -20 000 -0.000 38
85 10.0 20 5200 055 000 -55 000 -0.001 06
115 12.2 20 5199 860 500 139 500 0.0026 8
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-5 240 Mz
Readin Frequenc
Vo[Lt/?]ge Pcf\%er T[e(:)rg]p ' Frequengy Igrror / Frelgrt:gp ~
[Hz] [Hz] [%]
50 5239 980 000 20 000 0.000 38
40 5239 860 000 140 000 0.002 67
30 5240 120 000 -120 000 -0.002 29
100 1.1 20 5239 940 000 60 000 0.001 15
10 5239 860 500 139 500 0.002 66
0 5239 820 500 179 500 0.003 43
-10 5240 139 500 -139 500 -0.002 66
-20 5240 099 500 -99 500 -0.001 90
85 10.0 20 5240 039 500 -39 500 -0.000 75
115 12.2 20 5239 920 000 80 000 0.001 53
-5 190 Mtz
Readin Frequenc
Vo[lot/age Rower Tec:,mp. Frequen?:y Igrror / Frelgrlig:] -
L L W [ (12 (%]

50 5190 120 000 -120 000 -0.002 31
40 5190 040 000 -40 000 -0.000 77
30 5189 880 000 120 000 0.002 31
20 5190 000 000 0 0.000 00

100 11.1
10 5189 760 000 240 000 0.004 62
0 5190 000 000 0 0.000 00
-10 5190 080 000 -80 000 -0.001 54
-20 5189 960 000 40 000 0.000 77
85 10.0 20 2 845 984 550 2 344 015 450 45.164 07
115 12.2 20 5190 040 000 -40 000 -0.000 77
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-5 230 Miz
Readin Frequenc
Vo[lot/?]ge P?\%er T[e(:)rg]p ' Frequengy Igrror / Frelgrt:gp ~
[Hz] [Hz] (%]

50 5229 920 000 80 000 0.001 53

40 5230 080 000 -80 000 -0.001 53

30 5230 080 000 -80 000 -0.001 53

100 1.1 20 5230 000 000 0 0.000 00
10 5230 040 000 -40 000 -0.000 76

0 5230 280 000 -280 000 -0.005 35

-10 5230 000 000 0 0.000 00

-20 5230 160 000 -160 000 -0.003 06

85 10.0 20 5230 200 000 -200 000 -0.003 82
115 12.2 20 5230 000 000 0 0.000 00
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- 5725 Band
-5 745 Mk
Volage | power | Temp. | reado [ Freauensy T Freguency

£ v Fel 1] [ (%]
50 5744 920 500 79 500 0.001 38
40 5 744 940 000 60 000 0.001 04
30 5744 800 000 200 000 0.003 48
20 5744 920 000 80 000 0.001 39

100 11.1
10 5 744 700 500 299 500 0.005 21
0 5744 920 000 80 000 0.001 39
-10 5 745 040 000 -40 000 -0.000 70
-20 5744 920 000 80 000 0.001 39
85 10.0 20 5 744 940 000 60 000 0.001 04
115 12.2 20 5 745 040 000 -40 000 -0.000 70
-5 785 Mk
Readin Frequenc
Vc{;(!}age e T(imp. Frequengy Igrror / Freéqrt:gp -

L L % i [ (%]
50 5 784 920 000 80 000 0.001 38
40 5 784 780 500 219 500 0.003 79
30 5784 820 500 179 500 0.003 10
100 11 20 5 784 820 500 179 500 0.003 10
10 5 784 800 500 199 500 0.003 45
0 5 784 860 500 139 500 0.002 41
-10 5 784 800 500 199 500 0.003 45
-20 5 784 860 500 139 500 0.002 41
85 10.0 20 5 784 800 500 199 500 0.003 45
115 12.2 20 5 784 900 000 100 000 0.001 73
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-5 825 Mz
Readin Frequenc
Vo[Lt/?]ge Pc[)\%er T[e(:)rg]p ' Frequengy Igrror / Frelgrt:gp ~
[Hz] [Hz] [%]

50 5 824 880 500 119 500 0.002 05

40 5824 760 500 239 500 0.004 11

30 5824 620 500 379 500 0.006 52

100 1.1 20 5824 900 000 100 000 0.001 72
10 5824 800 500 199 500 0.003 42

0 5824 900 500 99 500 0.001 71

-10 5824 840 500 159 500 0.002 74

-20 5825 020 000 -20 000 -0.000 34

85 10.0 20 5824 760 500 239 500 0.004 11
115 12.2 20 5824 660 500 339 500 0.005 83

-5 755 Mk
Readin Frequenc
Vo[lot/age Power Te(:)mp. Frequen?:y Igrror / Frelgrl:g? -
‘ M = i [1] (%]

50 5 754 760 000 240 000 0.004 17

40 5 754 680 000 320 000 0.005 56

30 5754 814 500 185 500 0.003 22

100 1.1 20 5 754 879 500 120 500 0.002 09
10 5 754 800 000 200 000 0.003 48

0 5 754 960 000 40 000 0.000 70

-10 5 754 920 000 80 000 0.001 39

-20 5 754 840 000 160 000 0.002 78

85 10.0 20 5 754 960 000 40 000 0.000 70
115 12.2 20 5 754 281 000 719 000 0.012 49
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-5 795 Miz
Readin Frequenc
Vo[lot/?]ge P?\%er T[e(:)rg]p ' Frequengy Igrror / Frelgrl:gp ~
[Hz] [Hz] (%]

50 5 794 800 000 200 000 0.003 45
40 5794 760 000 240 000 0.004 14
30 5794 510 500 489 500 0.008 45
20 5 794 840 000 160 000 0.002 76

100 111
10 5794 920 000 80 000 0.001 38
0 5794 760 000 240 000 0.004 14
-10 5 794 880 000 120 000 0.002 07
-20 5 794 960 000 40 000 0.000 69
85 10.0 20 5794 720 000 280 000 0.004 83
115 12.2 20 5794 760 000 240 000 0.004 14

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

KCTL-TIR001-003/2



http://www.kctl.co.kr/

N S.KCTLY |n(t:- Report No.:

, Sinwon-ro, Yeongtong-gu, _ -
Suwon-si, Gyeonggi-do, 16677, Korea KR17-SRF0077-D
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (113) of (115)

www.kctl.co.kr

5.7 Conducted Emission
5.7.1 Regulation

According to 815.207(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 kfz to 30 M, shall not exceed
the limits in the following table, as measured using a 50 yH/50 Q line impedance stabilization
network (LISN). Compliance with the provisions of this paragraph shall be based on the
measurement of the radio frequency voltage between each power line and ground at the power
terminal. The lower limit applies at the boundary between the frequency ranges.

o Conducted limit (dBxV)
Frequency of emission (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.

5.7.2 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 Mtz to 30 M.

5) The measurements were made with the detector set to PEAK amplitude within a bandwidth of 10 kiz or
to QUASI-PEAK and AVERAGE within a bandwidth of 9 kilz. The EUT was in transmitting mode during
the measurements.
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5.7.3 Test Result
- Complied

Figure 4. plot of Conducted Emission

- Conducted worst-case data : 802.11n 20_ANT 1_Highest Chanel (5 240 M)

<<Conducte

d Emission>>

KCTL Inc. ‘
Shieldroom
Model Standard
Serial Remark
Operator Hem?rk2
Temp Hamiaity Romana
[d%(ou\/)]
Limit (AV)
<5G>
pectrum (N.AV)
pectrum (N,PK,
- pectrum (L1.AV)
— — (L1.PK)
N Suspected Item(N)
———9——— Suspected Item(L1)
s z ———— fralem-arly
3 a0 A 2 Einal ltem-QP(L1)
E !' | Final Item-AV(L1)
P ETE f
20 ;J} i AL
1o B ATt
Vi M
0.150 5.000 10.000 30.000
Frequency [MHz]
Final Result
—— N Phase ——
No. Frequency Reading Reading c.f Resul t Resul t Limit Limit Margin Margin
QP CA QP CAV QP AV QP CAV
[MHz] [aB(uv)] [dB(uv)] [dB] [dB(uv)] [dB(uv)] [dB(uVv)] [dB(uv)] [dB] [dB]
1 0.25915 3.9 3.2 9.6 13.5 12.8 61. 51.5 48.0 38.7
2 0.3318 0.6 2.7 9.7 10.3 7.0 59.4 49.4 49 .1 42.4
3 0.59224 -0.7 -3.9 9.8 @, 1l 5.9 56.0 46.0 46.9 40.1
4 1.14044 -0.9 -3.9 9.7 8.8 5.8 56.0 46.0 47.2 40.2
5 14.09394 23.9 18.5 10.0 33.9 28.5 60.0 50.0 26.1 2i.5
6 23.99984 32.3 31.0 10.1 42.4 41.1 60.0 50.0 17.6 8.9
—— L1 Phase ——
No. Frequency Reading Reading c.f Resul t Resul t Limit Limit Margin Margin
Q QP AV QP CAV
[MHz ] [aB(uv)] [dB(uv)] [dB] [dB(uv)] [dB(uv)] [dB(uv)] [dB(uv)] [dB] [dB]
1 0.18608 37.8 37.2 10.1 47.9 47.3 64. 54.2 16.3 (5.2
2 0.62299 34.9 34.9 9.9 44.8 44.8 56.0 46.0 1.2 1.2
3 0.68507 35.1 34.4 9.9 45.0 .3 56.0 46.0 11.0 1.7
4 0.87068 31.7 31.7 9.8 41.5 41.5 56.0 46.0 14.5 4.5
5 1.36692 29.4 28.9 9.8 39.2 38.7 56.0 46.0 16.8 7.3
6 3.97682 25.8 19.1 9.8 35.6 28.9 56.0 46.0 20.4 171
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6. Test equipment used for test

Equipment Name Manufacturer Model No. Serial No. NeS;tCeal.
| Bilog Antenna SCHWARZBECK VULB9163 552 18.05.10
| AMPLIFIER SONOMA 310N 186280 18.04.06
| ATTENUATOR HP 8491A 16861 18.04.06
| Horn Antenna ETS.lindgren 3115 62589 17.11.11
m Amplifier L-3 Narda-MITEQ | o, AMETD | 2003683 18.06.12
] P%:fggﬁggr SCHWARZBECK BBV9718 216 17.08.29
| Horn Antenna ETS.lindgren 3116 00086632 18.02.10
n Amplifier L-3 Narda-MITEQ 3344'313?%?,4000' 2000997 17.08.23
| High Pass Filter WT WT-A1699-HS WT160411002 18.05.15
[ | EMI TEST RECEIVER R&S ESCI 101408 17.08.25
[ | Turn Table Innco Systems DT2000 79 -
| Antenna Mast Innco Systems MA4640-XP-ET - -
B | EMI TEST RECEIVER R&S ESCI 100001 17.10.20
| VTI\\IAI/E?'VI\_/ISIIEK R&S ENV216 101358 17.08.16
B | EMI TEST RECEIVER R&S ESCI7 100732 17.08.25
[ | AMPLIFIER SONOMA 310N 344922 17.08.26
| Antenna Mast Innco Systems MA4000-EP 303 -
| Turn Table Innco Systems DT2000 79 -
[ | Loop Antenna R&S HFH2-Z2 100355 18.03.03
| Spectrum Analyzer R&S FSVv40 100988 18.01.06
| Spectrum Analyzer R&S FSV30 100810 17.08.31
| Signal Generator R&S SMR40 100007 18.05.15
n Vector Signal R&S SMBV100A 257566 18.01.06

Generator

m Tergﬁaf‘n';g:“'d En;ﬁzgrr‘mg DJ-THR11000 10041 18.01.31
| Cable Assembly Radiall - - -
[ | Cable Assembly HUER+SUHNER | SUCOFLEX 102 my3566/2 -
| Cable Assembly Gigalane RF-400 - -
| Cable Assembly Gigalane RF-400 - -
| Cable Assembly Radiall 2301762000PJ 1724.661 -
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