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(P General information

Client . Samsung Electronics Co., Ltd.

Address : 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Rep. of Korea
Manufacturer . Samsung Electronics Co., Ltd.

Address . 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Rep. of Korea
Laboratory : KCTL Inc.

Address . 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
Accreditations . FCC Site Designation No: KR0040, FCC Site Registration No: 687132

VCCI Registration No. : R-20080, G-20078, C-20059, T-20056
Industry Canada Registration No. : 8035A
KOLAS No.: KT231

2. Device information

Equipment under test : Wi-Fi/ BT Transceiver
Model : CCBQ730M
Modulation technique : Bluetooth(BDR/EDR)_ GFSK, /4DQPSK, 8DPSK

Bluetooth(BLE)_GFSK
WIFI1(802.11a/b/g/n/ac)_DSSS, OFDM

Number of channels . Bluetooth(BDR/EDR)_79 ch, Bluetooth(BLE) 40 ch
2.4 GHz band: 13 ch (20 M), 9 ch (40 M),
UNII-1: 4 ch (20 M), 2 ch (40 M), 1 ch (80 M)
UNII-2A: 4 ch (20 M), 2 ch (40 M), 1 ch (80 M)
UNII-2C: 12 ch (20 M), 6 ch (40 M), 3 ch (80 M)
UNII-3: 5 ch (20 M), 2 ch (40 M), 1 ch (80 Miz)

Power source : DC50V

Antenna type : Metal Antenna

Antenna gain . BT/LE ANT 0: -4.60 dBi
2.4 Oz band  ANT 1: 1.90 dBi, ANT 2: 1.10 dBi
UNII-1 ANT 1: 1.80 dBi, ANT 2: 2.80 dBi
UNII-2A ANT 1: 1.40 dBi, ANT 2: 2.80 dBi
UNII-2C ANT 1: 0.40 dBi, ANT 2: 2.90 dBi
UNII-3 ANT 1: 0.30 dBi, ANT 2: 2.90 dBi

Frequency range : 2.4 (lz band: 2402 Mz ~2 480 M (Bluetooth/BLE)

2.4 (I band: 2 412 Mz ~ 2 472 Mz (802.11b/g/n_HT20)
2.4 (I band: 2 422 M ~ 2 462 Mz (802.11n_HT40)
UNII-1: 5180 Miz ~ 5 240 Miz (802.11a/n/ac_HT20/VHT20)
UNII-1: 5190 Mz ~ 5230 M (802.11n/ac_HT40/VHT40)
UNII-1: 5210 Mz (802.11ac_VHT80)

UNII-2A: 5260 Mz ~ 5 320 My (802.11a/n/ac_ HT20/VHT20)
UNII-2A: 5270 Mz ~ 5 310 Mz (802.11n/ac_HT40/VHT40)
UNII-2A: 5290 Miz (802.11ac_VHT80)

UNII-2C: 5 500 Mt ~ 5 720 Miz (802.11a/n/ac_HT20/VHT20)
UNII-2C: 5 510 Mz ~ 5 710 Miz (802.11n/ac_HT40/VHT40)
UNII-2C: 5 530 Mt ~ 5 690 Miz (802.11ac_VHTS0)

UNII-3: 5 745 Mz ~ 5 825 Mz (802.11a/n/ac_HT20/VHT20)
UNII-3: 5 755 Mz ~ 5795 Mz (802.11n/ac_HT40/VHT40)
UNII-3: 5 775 Mz (802.11ac_VHT80)

Software version 0 1.0

Hardware version 1.0

Test device serial No. : Conducted(88571DEEG6AO)
Radiated(88571DEE65C8)

Operation temperature : =20 °C ~50 °C
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2.1. Frequency/channel operations
This device contains the following capabilities:
WiFi (802.11a/b/g/n/ac), Bluetooth (BDR/EDR/BLE)

Ch. Frequency (ML)
01 2412
06 2437
11 2 462
12 2 467
13 2472

Table 2.1.1. 802.11b/g/n_HT20 mode

Ch. Frequency (ML)
03 2422
06 2 437
09 2452
10 2457
11 2 462

Table 2.1.2. 802.11n_HT40 mode

This test report shall not be reproduced, except in full, without the written approval
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2.2. Duty Cycle Facto
SISO
Test mode Period | On time . Duty cycle Duty Cycle Factor
(ms) (ms) (Linear) (%) (dB)
802.11b 8.3927 | 8.3659 0.996 8 99.68 0.01
802.11g 14238 | 1.387 8 0.974 7 97.47 0.11
802.11n_HT20 1.3320 | 1.296 6 0.973 4 97.34 0.12
802.11n_HT40 0.6831 | 0.6477 0.948 2 94.82 0.23
MIMO
R Period | On time . Duty cycle Duty Cycle Factor
(ms) (ms) (Linear) (%) (dB)
802.11g 14238 | 1.387 8 0.974 7 97.47 0.11
802.11n_HT20 1.3320 | 1.296 6 0.973 4 97.34 0.12
802.11n_HT40 0.6831 | 0.6480 0.948 6 94.86 0.23

Notes.

1. Duty cycle (Linear) = Ton time / Period
2. DCF(Duty cycle factor) = 10log(1/duty cycle)
3. DCEF is not compensated to Average result if duty cycle is more than 98%
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MIMO
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3. Antenna requirement|

Requirement of FCC part section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. 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.

Requirement of RSS-Gen Section 6.8:

The applicant for equipment certification shall provide a list of all antenna types that may be used with the
transmitter, where applicable (i.e. for transmitters with detachable antenna), indicating the maximum
permissible antenna gain (in dBi) and the required impedance for each antenna. The test report shall
demonstrate the compliance of the transmitter with the limit for maximum equivalent isotropically radiated
power (e.i.r.p.) specified in the applicable RSS, when the transmitter is equipped with any antenna type,
selected from this list.

For expediting the testing, measurements may be performed using only the antenna with highest gain of
each combination of transmitter and antenna type, with the transmitter output power set at the maximum
level. However, the transmitter shall comply with the applicable requirements under all operational
conditions and when in combination with any type of antenna from the list provided in the test report (and
in the notice to be included in the user manual, provided below).

When measurements at the antenna port are used to determine the RF output power, the effective gain of
the device’s antenna shall be stated, based on a measurement or on data from the antenna’s manufacturer.

The test report shall state the RF power, output power setting and spurious emission measurements with
each antenna type that is used with the transmitter being tested.

Immediately following the above notice, the manufacturer shall provide a list of all antenna types which can
be used with the transmitter, indicating the maximum permissible antenna gain (in dBi) and the required
impedance for each antenna type.

- The transmitter has permanently attached metal antenna on board.
- The E.U.T Complies with the requirement of §15.203, §15.247.

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

SISO cDD SDM
Mode
ANT 1 ANT 2 ANT 1+ 2 ANT 1+ 2
802.11b N, v X X
802.11g \ \ \ X
802.11n HT20 N, v v \
802.11n HT40 N, v v v

\ = Support, X= Not support

SISO = Single Input Single Output

SDM = Spatial Diversity Multiplexing — MIMO function
CDD = Cyclic Delay Diversity — 2TX Function

3.2 Directional Gain Calculations
According to clause F), 2), d), (i) of KDB 662911 D01 Multiple Transmitter Output, Directional gain may be
calculated by using the formulas as below.

ANT 1 ANT 2 Combined Gain
Gain (dBi) Gain (dBi) (dBi)
1.90 1.10 4.52

Note.
Unequal antenna gains, with equal transmit powers. For antenna gains given by G4, G, ..., Gy dBi
Directional gain = 10 log[(10€"20 + 106220 + . + 10CN20)2 / Nant] dB i

This test report shall not be reproduced, except in full, without the written approval
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4. Summary of tests

FCC Part IC Rule Parameter Test Test
section(s) Reference Condition results
RSS-247 .
15.247(b)(3) (5.4)(d) Maximum peak output power Pass
RSS-247 ,
15.247(e Peak power spectral densit Pass
(e) (5.2)(b) P P y
15.247(a)(2) RSS-247 6 dB channel bandwidth Pass
(5.2)(a)
RSS-Gen Conducted
- 6.7) Occupied Bandwidth Pass
15.207(a) RS(g-éB)en AC Conducted Emissions Pass
15.247(d) RS(5S'52)47 Conducted Spurious Emissions Pass
15.205(a) RSS-Gen Spurious emission Pass
15.209(a) 8.9), (8.10 Radiated
.209(a) (8.9), (8.10) Band-edge, restricted band Pass
Notes:

1. All modes of operation and data rates were investigated. The test results shown in the following
sections represent the worst case emissions.

2. According to exploratory test no any obvious emission were detected from 9 kilz to 30 M.
Although these tests were performed other than open field site, adequate comparison
measurements were confirmed against 30 m open field 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.

3. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z. It was
determined that X orientation was worst-case orientation. Therefore, all final radiated testing was
performed with the EUT in X orientation.

4. The test procedure(s) in this report were performed in accordance as following.

+ ANSI C63.10-2013
+ KDB 558074 D01 V05r02

5. The worst-case data rate were:
802.11b mode: 1Mbps
802.11g mode: 6Mbps
802.11n_HT20 mode: MCSO
802.11n_HT40 mode: MCSO0

This test report shall not be reproduced, except in full, without the written approval
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5. Measurement uncertainty
The measurement uncertainties shown below were calculated in accordance with the requirements

of ANSI C63.10-2013.

All measurement uncertainty values are shown with a coverage factor of k=2 to indicated a 95 % level
of confidence. The measurement data shown herein meets of exceeds the Ucispr measurement
uncertainty values specified in CISPR 16-4-2 and thus, can be compared directly to specified limits to

determine compliance.

Parameter Expanded uncertainty ()
Conducted RF power 1.3 dB
Conducted spurious emissions 1.3 dB
9 ktz ~30 M: 2.3 dB
. . . 30 Mz ~ 300 M 5.4 dB
Radiated spurious emissions
300 M ~ 1 000 Mi 5.5 dB
Above 1 iz 6.7 dB
9 kiz ~ 150 ki 3.7 dB
Conducted emissions
150 kiiz ~ 30 Mz 3.3 dB
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6. Measurement results explanation example

The offset level is set in the spectrum analyzer to compensate the RF cable loss factor between
EUT conducted output port and spectrum analyzer.
With the offset compensation, the spectrum analyzer reading level is exactly the EUT RF output

level.
Frequency (Mk) Factor(dB) Frequency (M) Factor(dB)
30 9.13 9 000 11.12
50 9.66 10 000 11.13
100 9.99 11 000 11.18
200 10.09 12 000 11.50
300 10.17 13 000 11.75
400 10.24 14 000 11.60
500 10.34 15 000 11.80
600 10.39 16 000 11.95
700 10.43 17 000 12.02
800 10.47 18 000 12.13
900 10.50 19 000 12.12
1 000 10.50 20 000 12.57
2000 11.12 21 000 12.63
3 000 11.16 22 000 12.43
4 000 11.24 23 000 12.55
5000 11.38 24 000 12.78
6 000 11.56 25000 12.92
7 000 11.18 26 000 13.01
8 000 11.32 26 500 13.50

Note : Offset(dB) = RF cable loss(dB) + Attenuator(dB)
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7. Test results
7.1. Maximum peak output powe
Test setup
EUT Attenuator Power sensor
Limit
FCC

According to §15.247(b)(3), For systems using digital modulation in the 902-928 i, 2 400-2 483.5
Miz, and 5 725-5 850 Mk 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.

IC

According to RSS-247 5.4(d), For DTSs employing digital modulation techniques operating in the
bands 902-928 M and 2400-2483.5 M, the maximum peak conducted output power shall not
exceed 1 W. The e.i.r.p. shall not exceed 4 W, except as provided in section 5.4(e).

Test procedure
ANSI C63.10 - Section 11.9
Used test method is section 11.9.1.3 and 11.9.2.3.1

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

General

Section 15.247 permits the maximum conducted (average) output power to be measured as an
alternative to the maximum peak conducted output power for demonstrating compliance to the limit.
When this option is exercised, the measured power is to be referenced to the OBW rather than the
DTS bandwidth (see ANSI C63.10 for measurement guidance).

When using a spectrum analyzer or EMI receiver to perform these measurements, it shall be
capable of utilizing a number of measurement points in each sweep that is greater than or equal to
twice the span/RBW to set a bin-to-bin spacing of < RBW/2 so that narrowband signals are not lost
between frequency bins.

If possible, configure or modify the operation of the EUT so that it transmits continuously at its
maximum power control level. The intent is to test at 100 % duty cycle; however a small reduction in
duty cycle (to no lower than 98 %) is permitted, if required by the EUT for amplitude control
purposes. Manufacturers are expected to provide software to the test lab to permit such continuous
operation.

If continuous transmission (or at least 98 % duty cycle) cannot be achieved due to hardware
limitations (e.g., overheating), the EUT shall be operated at its maximum power control level, with
the transmit duration as long as possible, and the duty cycle as high as possible during which
sweep triggering/signal gating techniques may be used to perform the measurement over the
transmission duration.

11.9.1. Maximum peak conducted output power
One of the following procedures may be used to determine the maximum peak conducted output
power of a DTS EUT.

11.9.1.1. RBW 2 DTS bandwidth
The following procedure shall be used when an instrument with a resolution bandwidth that is
greater than the DTS bandwidth is available to perform the measurement:

a) Setthe RBW = DTS bandwidth.

b) SetVBW=[3 X RBW].

c) Setspanz=[3 x RBW].

d)  Sweep time = auto couple.

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak amplitude level.

11.9.1.3. 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 use a fast-responding diode detector.
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11.9.2.3.1. Measurement using a power meter (PM)

Method AVGPM is a measurement using an RF average power meter, as follows:

a)

b)
c)

d)

Notes:

As an alternative to spectrum analyzer or EMI receiver measurements, measurements may
be performed using a wideband RF power meter with a thermocouple detector or equivalent
if all of the conditions listed below are satisfied:
1) The EUT is configured to transmit continuously, or to transmit with a constant duty
cycle.
2) At all times when the EUT is transmitting, it shall be transmitting at its maximum power
control level.
3) The integration period of the power meter exceeds the repetition period of the
transmitted signal by at least a factor of five.
If the transmitter does not transmit continuously, measure the duty cycle, D, of the
transmitter output signal as described in 11.6.
Measure the average power of the transmitter. This measurement is an average over both
the ON and OFF periods of the transmitter.
Adjust the measurement in dBm by adding [10 log(1/D)], where D is the duty cycle

A peak responding power sensor is used, where the power sensor system video bandwidth is greater
than the occupied bandwidth of the EUT.
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Test results

SISO
Conducted Output Power

Measured output power
Test Frequency Reading (dBm) Result (dBm) il
mode (M) Peak Average DCF Peak Average (dBm)
ANT1 | ANT2 | ANT1 | ANT2 @® ANT1 | ANT2 | ANT1 | ANT2
2412 1747 | 1662 | 1491 | 1430 | - | 1747 | 1662 | 1491 | 1430
2437 1911 | 1882 | 1689 | 1653 | - 1911 | 1882 | 16.89 | 16.53
802.11b 2462 1928 | 19.94 | 1693 | 1767 | - | 1928 | 19.94 | 1693 | 17.67
2467 1815 | 1836 | 1590 | 1604 | - | 1815 | 1836 | 1590 | 16.04
2472 1617 | 1572 | 1373 | 1335 | - | 1647 | 1572 | 1373 | 13.35
2412 2389 | 2500 | 1465 | 1643 | 0.11 | 23.89 | 2509 | 1476 | 16.54
2437 2432 | 2511 | 1581 | 1653 | 0.11 | 2432 | 2511 | 1593 | 16.65
802.11g 2462 2403 | 2424 | 1500 | 14.86 | 0.11 | 2403 | 2424 | 1520 | 14.97
2467 1972 | 1972 | 919 | 900 | 011 | 1972 | 1972 | 930 | 9.1
2472 1871 | 1864 | 807 | 782 | 011 | 1871 | 1864 | 818 | 7.93
2412 2454 | 2462 | 1441 | 1404 | 042 | 2458 | 2462 | 1452 | 1416 | O
2437 2472 | 2524 | 1566 | 1620 | 012 | 2472 | 2524 | 1577 | 16.32
gz 2 462 2414 | 2510 | 1396 | 1575 | 012 | 2414 | 2510 | 1407 | 15.87
2467 2221 | 2197 | 1065 | 981 | 042 | 2221 | 2197 | 1077 | 993
2472 2093 | 2124 | 900 | 891 | 012 | 2093 | 2124 | 912 | 903
2422 2027 | 2310 | 1073 | 1146 | 023 | 2227 | 2310 | 1096 | 11.69
2437 2442 | 2494 | 1455 | 1520 | 023 | 2442 | 2494 | 1478 | 1552
goz 2452 2211 | 2373 | 1065 | 1257 | 023 | 2211 | 2373 | 1088 | 12.80
2457 2009 | 2380 | 1055 | 1257 | 023 | 2200 | 2380 | 1078 | 12.80
2462 2082 | 2274 | 902 | 1094 | 023 | 2082 | 2274 | 925 | 11.18
Notes:

1. Average result(dB m) = Average Reading (dB m) + DCF(dB)
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e.i.r.p.
Measured output power

Conducted Output Power (dBm) ANT Gain Max.e.i.r.p (dBm) Max
Test Frequency R e.i.r.p
mode (M) Peak Average (dBi) Peak Average Limit
(dBm)

ANT1 | ANT2 | ANT1 | ANT2 | ANT1 | ANT2 | ANT1 | ANT2 | ANT1 | ANT2

2412 17.17 16.62 14.91 14.30 19.07 17.72 16.81 15.40

2437 19.11 18.82 16.89 16.53 21.01 19.92 18.79 17.63

802.11b 2 462 19.28 19.94 16.93 17.67 21.18 21.04 18.83 18.77

2 467 18.15 18.36 15.90 16.04 20.05 19.46 17.80 17.14

2472 16.17 15.72 13.73 13.35 18.07 16.82 15.63 14.45

2412 23.89 25.09 14.76 16.54 25.79 26.19 16.66 17.64

2437 24.32 25.11 15.93 16.65 26.22 26.21 17.83 17.75

802.11g 2 462 24.03 24.24 15.20 14.97 25.93 25.34 17.10 16.07

2 467 19.72 19.72 9.30 9.11 21.62 20.82 11.20 10.21

2472 18.71 18.64 8.18 7.93 20.61 19.74 10.08 9.03
1.90 1.10 36.02

2412 24.54 24.62 14.52 14.16 26.44 25.72 16.42 15.26

2437 24.72 25.24 15.77 16.32 26.62 26.34 17.67 17.42

885.;5” 2 462 24.14 25.10 14.07 15.87 26.04 26.20 15.97 16.97

2 467 22.21 21.97 10.77 9.93 24.11 23.07 12.67 11.03

2472 20.93 21.24 9.12 9.03 22.83 22.34 11.02 10.13

2422 22.27 23.10 10.96 11.69 2417 24.20 12.86 12.79

2437 24.42 24.94 14.78 15.52 26.32 26.04 16.68 16.62

80210 | 2452 | 2211 | 2373 | 1088 | 1280 2401 | 24.83 | 12.78 | 13.90

2 457 22.09 23.80 10.78 12.80 23.99 24.90 12.68 13.90

2 462 20.82 22.74 9.25 11.18 22.72 23.84 11.15 12.28

Notes:

1. e.i.r.p. Calculation: e.i.r.p. (dBm) = Conducted output power (dBm) + Antenna gain (dBi)
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MIMO
Conducted Output Power
Measured output power
Reading (dBm) Result (dBm)
Test Frequency Limit
mode (Miz) Peak Average DCF Peak Average (dBm)
ANT1 | ANT2 | ANT1 | ANT 2 @ ANT 1+ ANT 2 | ANT 1+ ANT 2
2412 23.44 23.97 13.89 14.44 | 0.11 26.72 17.30
2437 24.13 24.92 15.97 16.69 | 0.11 27.55 19.47
802.11g 2462 23.20 23.93 13.79 14.55 | 0.11 26.59 17.31
2 467 19.30 20.20 8.71 9.54 0.1 22.78 12.26
2472 18.27 19.31 7.57 8.52 0.1 21.83 11.19
2412 24.09 24.67 13.47 14.47 | 0.12 27.40 17.12
2437 23.99 2497 15.77 16.60 | 0.12 27.52 19.34
sng;;n 2 462 23.51 24.32 12.93 14.05 | 0.12 26.94 16.66 30
2 467 21.65 22.38 9.82 10.71 | 0.12 25.04 13.42
2472 21.16 22.01 9.31 1017 | 0.12 24 .61 12.89
2422 21.68 22.31 9.85 10.46 | 0.23 25.01 13.40
2437 23.74 24.62 14.63 15.26 | 0.23 27.21 18.19
Sozian | 2452 [ 2156 | 2210 | 977 | 1043 | 023 24.85 13.36
2 457 21.47 22.26 9.85 10.51 | 0.23 24.89 13.43
2 462 19.45 20.52 7.48 8.27 0.23 23.03 11.14
Notes:
1. Result(dB m) = 10log(10ANT110)+1 Q(ANT2/10)) (B m)
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e.i.r.p.
Measured output power
Conducted Output .
Max.e.i.r.p (dBm
Test mode Frequency Power (dBm) ANT P ) Limit
(Mz) Gain (dBm)
Peak Average | (dBi) Peak Average
2412 26.72 17.30 31.24 21.82
2 437 27.55 19.47 32.07 23.99
802.11¢g 2 462 26.59 17.31 31.11 21.83
2 467 22.78 12.26 27.30 16.78
2472 21.83 11.19 26.35 15.71
2412 27.40 17.12 31.92 21.64
2 437 27.52 19.34 32.04 23.86
802.11n
HT20 2 462 26.94 16.66 4.52 31.46 21.18 36.02
2 467 25.04 13.42 29.56 17.94
2472 24.61 12.89 29.13 17.41
2422 25.01 13.40 29.53 17.92
2 437 27.21 18.19 31.73 22.71
802.11n
HT40 2452 24.85 13.36 29.37 17.88
2 457 24.89 13.43 29.41 17.95
2 462 23.03 11.14 27.55 15.66
Notes:
1. e.i.r.p. Calculation: e.i.r.p. (dBm) = Conducted output power (dBm) + Antenna gain (dBi)
2. Unequal antenna gains, with equal transmit powers. For antenna gains given by G4, Gy, ..., Gy dBi

Directional gain = 10 log[(10¢"2° + 106220 + ., + 10CN20)2 / Nant] dB i
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7.2. Peak Power Spectral Densit
Test setup

EUT Attenuator Spectrum analyzer

Limit

According to §15.247(e) and RSS-247(5.2), 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.

Test procedure
ANSI C63.10 - Section 11.10.2

Test settings

Method PKPSD (peak PSD)

The following procedure shall be used if maximum peak conducted output power was used to
determine compliance, and it is optional if the maximum conducted (average) output power was
used to determine compliance:

1)  Set analyzer center frequency to DTS channel center frequency.

2)  Setthe span to 1.5 times the DTS bandwidth.

3) Setthe RBWto: 3 kiz < RBW <100 kifz.

4)  Setthe 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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Test results

SISO
Reading
Test mode Fre?};ll{zt;ncy (dBm/ 3likz) (dBIr_rll;nII)‘tkHz)
ANT 1 ANT 2
2412 3.47 3.66
2 437 6.34 6.11
802.11b 2 462 6.53 6.94
2 467 5.94 5.59
2472 3.36 2.86
2412 -10.64 -9.31
2437 -9.62 -9.45
802.11g 2 462 -10.83 -9.93
2 467 -15.94 -16.94
2472 -17.57 -18.97
2412 -10.18 -10.50 8.00
2437 -9.79 -10.38
802.11n HT20 2 462 -11.02 -9.80
2 467 -15.05 -15.58
2472 -16.38 -15.24
2422 -19.06 -16.75
2 437 -14.46 -14.02
802.11n HT40 2452 -17.98 -15.87
2 457 -16.97 -16.23
2 462 -20.32 -18.66
Notes:
1. Result(dB m) = Reading (dB m)
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MIMO
Reading
et Frequency (dBm/ ki) Result Limit
(Miz) (dBm/ 3kiz) (dBm/ 3kikz)
ANT 1 ANT 2

2412 -11.23 -11.93 -8.56
2 437 -9.84 -8.73 -6.24
802.11¢g 2462 -12.00 -11.23 -8.59
2 467 -16.41 -16.66 -13.52
2472 -17.51 -17.18 -14.33
2412 -9.44 -11.50 -7.34
2 437 -9.71 -7.36 -5.37

802.11n

HT20 2462 -12.44 -12.13 -9.27 8.00

2 467 -14.16 -11.70 -9.75
2472 -16.48 -15.42 -12.91
2422 -18.41 -17.91 -15.14
2 437 -14.14 -11.94 -9.89

802.11n
HT40 2452 -18.22 -18.69 -15.44
2 457 -17.50 -17.99 -14.73
2462 -20.14 -19.81 -16.96

Notes:

1. Result(dB m) = 10log(10Antt/10)440(@nt2/10)) (dR n)
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In order to simplify the report, attached plots were only MIMO

MIMO_ANT 1

802.11g/2 412 Mt

802.11n HT20 /2 412 Mk

(=)

Spectrum E] Spectrum
Rof Lovel -2.40 GBm ® RBW 3 En: Rof Lovel -2.3% &8m ® RBW 3 En:
ant 18dE  SWT 254ms @ VBW 10kH:  Mode Sweep ant 18dE  SWT 232 ms @ VBW 10kH:  Mode Sweep
TOF TOF
o view o view
STTEY] 1123 dBm) T e TTTEY] 944 diim
-10 ¢ ] 2.4107030 GHz i :1 I 2.4107910 OHz
Lk ash A AR AR, Il Ak LA L hMb g
i o A MAMPARMAVAY W ! WAMMAAMAN At fspaay A o csmm AL AR AARARANAANT VYR ‘I‘l‘"P VANMAMAM A o)
v ki ad T . LA
| ! |
i i '| . <30 d —J A
I!I"r' L g l“'l‘-
40 curugl] ity A’! [
. Ll
ol 50 3
\u“?’F" iy 1 S0 g
40 40
0 70
-80 -80
50 & 204
-100 -100 d8
CF 2,412 G H-': 1001 pts — Eiﬂ:‘gﬂ?ﬁ MHz ) CF 2,412 G H-': 1001 pts - Eiﬂ:ﬂ-a: MHz )

802.11g /2 437 MMk

802.11n HT20/ 2 437 Mt

(=)

Spectrum |“-§‘ Spectrum
Ref Level -1.33 d8m & RBW 32 kHz Ref Lovel -1.65 d8m & RBW 32 kHz
At 19d8  SWT 237 ms & VBW 10kH: Mode Sweep Att 19 dE SWT 239 ms & VBW 10kH:  Mode Sweep
TOF TOF
I.\Dk View I.\Dk WView
- STTEY] 9,64 dBim| T STTEY] ~5.71 diim|
g iy 24357240 GHz a6 I by 24357300 OHz
™ | A TRARAA ARARAAAL . AN AR AR b ]
L AN AN 1) N\ AN WA A pidiad oA RPN WA ll [HVPAY 4 ‘ﬂ.-”-‘k-lp "._F'-J*-Jl.*J\ fhinpl
2 - - | 1
| | | ; |
30 g8 ! 5 lj. s
. 14
2 oy b u&"\,
_|"I"r hhlu 1;' ‘.‘q
50 dam 50 o
&40 S0
70 70 ¢
208 0
50 g8 200
CF 2,437 GHz 1001 pts Bpan 21.28 MHz CF 2,437 GHz 1001 pts Span 21,5 MHz
X - Trme X - T

802.11g /2 462 Mt

802.11n HT20 / 2 462 M

(=)

Spectrum |“—§y1 Spectrum
Ref Level -2.50 d8m & RBW 32 kHz Ref Level -3.61 d8m & RBW 32 kHz
Att 18 d& SWT 254 ms & VBW 10 kHz Mode Swesp Att 16 dB SWT 254 ms & VBW 10 kHz Mode Swesp
TOF TOF
I.\Dk View I.\Dk WView
Mif1] 12,00 diim| Mif1] 12,44 dfim|
-10 di I 2. 4644650 OHT -10 o = 2. 4594060 OHZ
f | A | A : j “IL I LA bk
P " gl AR HJ\J ‘M vy I‘l I('.J‘L'-. W AWMAALA o _— o f,\!l'l_ alh it _;'I‘ﬁ At \f'ul\}J‘-_'\ \ i AW f\,{;\,] A J-n.h.ll aha k\ 4
y | |
[ | | |
a0 " ! -30 dam
v 1] I
W ", i oy
40 da "‘ '*\rr =40 J"‘ “‘
ﬂnﬁ B ’ 50 fam 1
i g T
40 -£0
-70 o -70 of
£0 -£0
e 50 g8
-100 =100
CEXTTS 1001 pts = siu:mas mrz CEXCTS 1001 pts = siu:'ma mrz

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

KCTL-TIR001-003/3

KP20-04137



KCTL KCTL Inc. Report No.:

65, Sinwon-ro, Yeongtong-gu, - -
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SRF0274-B K L
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (25) of (184) c l

www.kctl.co.kr

802.11g / 2 467 Mk 802.11n HT20/ 2 467 Mk

Spectrum |“—§1 Spectrum |“-§‘
Ref Lovel -8.26 d8m & RBW 32 kHz Ref Level -7.00 d8m & RBW 32 kHz
At 12dB  SWT 238 ms & VBW 10kH: Mode Sweep Att I3dE SWT 233 ms & VBW 10kH:  Mode Sweep
TOF TOF
I.\Dk View I.\Dk Wiew
—n1f1] 1641 dBim| -10 ¢, M1f1] 14.16 dBim)|
T' 24685360 OHz 3 24663320 OHz
P M diaallydy TN | [ i |
20 TR T — 200 it bal kAN AR LA L dAL oMLy )y .
]'* fl,-j“"ﬁﬁ MRV | VIV STTINATATAL ‘d*r'tf'.‘-'." AN TP VY LA T T o
- | 1 30 dam| !
| i "
40 i l .‘"L‘-, 0 ik Ty
4 N “u‘
sl i £
L “\ |
oo ; 0
-70 70 o
80 80
50 50 di
-100 & T
CF 2.467 GHz 1001 pis Span 21.35 MHz CF 2.467 GHz 1001 pis Span 20.9 MHz
i — * i — #'
L ik J - L ik J -

802.11g /2 472 MMk 802.11n HT20/2 472 Mt

Spectrum |“—§1 Spectrum |“-§‘
Rof Lovel ~5.28 dim = RBW 3 s Rof Lovel ~7.63 cim = RBW 3 s
At I1dB  SWT 254 ms & VBW 10kH: Mode Sweep Att 12dE SWT 238 ms & VBW 10kH: Mode Sweep
TOF TOF
[e3FF view o737 view
—— M1l 17.51 ditm)| ~10 - - Mif1] 1648 ditm)|
KL T‘ 24732740 GHz T 24707200 OHz
» AT TR AR o 20 0am MRS N G, P AL WO P PN Y
rdl"'i"’nll* "N"II\'AH AR | I:WII SAVAAMAARAA A Lr-.lﬂu“.rﬂl ‘ |h"-,ﬂ1“J( WA AUV T Inm] r A L d{r!"'l'n"'.."l"\"*"}‘lr‘f I
30 di T 1 | 1
| | | 1
o X ) N ||*L
& W 0 g
PO < My ,-\I M
0 o = o LY
I ST \
50
JI‘ \l 60 o
1
/ i,
16 o SHRET
80 d o
90 o8 S0
-9 -100 dam
CF 2,472 GHz 1001 pis Span 22,78 MHz_ CF 2,472 GHz 1001 pis Span 21.35 MHz_
i y # i y #

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/3 KP20-04137




KCTL 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

KR20-SRF0274-B

Page (26) of (184)

Report No.:

KCTL

802.11n HT40 / 2 422 iz

802.11n HT40 / 2 437 Mk

Spectrum |

- o
Spectrum | v

24245370 OHz
<20

|| T ..
= u:. IUJWMW\ML‘&W‘WWIWM PR ey »iihi;!.]

i ¥ |
50 dim: 'llrr "t\-

40 d

-60 di
il i

80 d

50 da

~100

| GF 2,422 GH,
e

2 1001 pts Hpan 52.9 MHz
X — T

Rof Lovel -5.33 dim  RBW 3 kH: Rof Lovel -5.07 d8m  RBW 3 kH:
Att 11 dE  SWT 568 ms @ VBW 10kH:  Mode Sweep Att 15d8  SWT 590 ms @ VBW 10kH:  Mode Sweep
TOF TOF
e vew e
mif1] 1641 dBim| 14,14 diim)|

M1f1]

24445260 OHz

-100 d&

| GF 2.437 GH, 1001 pt Span 53.05 MH,
3 pts . an 2
L JL J i w

802.11n HT40/ 2 452 Mk

802.11n HT40/ 2 457 Mt

Spectrum

Ref Lovel 10,82 d8m

(=)

w RBW 3 kHz

Spectrum

Ref Level -10.27 d8m

w RBW 3 kHz

At 9dB  SWT 588 ms & VAW 10 kHz Mode Sweep At 10dB  SWT 590 ms & VAW 10kH: Mode Swesp
TOF TOF
oer view oer view
I S ol el o=
; J.WELWWWWWWMMM" " T T i
il f sy T s 1 A o,
=30 di _]I ; " L -30 o .‘H ) IL‘
40 B + ; 40 dn
] W, d
. s ) . ,\‘l m“‘1-
P i v

J ¥

i

ihstjran]

Span 52.9 MHz
W e

-0 dBm

450 60

-100 100 g8

EFETTILTS 1001 pts GF 2.457 GH. 1001 pts

= &

Span §3.05 MHz
i——.
o

802.11n HT40 / 2 462 i

Spectrum

Rof Lovel -11.82 d8m - RBW 3 kHz
At 8dE  SWT 590 ms & VAW 10 kH:  Mode
TOF

fo17% view
s - -
I

(=)

Swesp

20.14 diim|
24657100 OHz|

| e e by
- } 0 |.
50 g yl “l

i A

s uJ.H ha.u.n.. sl
e L
50
50 &

-100

-110 da
.4
CF 2.462 GH:

1001 pts

=

Span 53.05 MHz
i——.
o

Blank

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

KCTL-TIR001-003/3

KP20-04137




KCTL 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.:
KR20-SRF0274-B

Page (27) of (184)

KCTL

MIMO_ANT 2

802.11g/2 412 Mt

802.11n HT20/ 2 412 Mk

(=)

L

Spectrum [“a Spectrum

Rof Lovel -3.16 dim  RBW 3 kH: Rof Lovel -0.99 d8m  RBW 3 kH:

At 17dE  SWT 254 ms & VBW 10kH:  Mode Sweep Att 19dE SBWT 274 ms & VBW 10kH:  Mode Sweep

TOF TOF

[e3FF view [e3FF view
: RN 11,93 ditm)| mif1] 11,50 ditm)|
10 ¢ 24114310 GHz = M1 24116020 GHz
e n i | ARSAN A AL ak 1

20 ol APV vl lﬁa-v’v-nﬁtﬂ: WA ap L T A T T

-2 = i L
S \ 1] \
T Y T i
L " N W
40 c8 F" 4 B f )
J_!" ‘\Li ;

fch \‘ 5 f .1".
71 pE

i/ vl | A Alindd

40 di i VYN
“50 B

70 70 a

i %0

50 di 00

~-100 dé

CF 2.412 GHz 1001 pts Eiﬂ:?-?“ MHz ) CF 2.412 G H_': 1001 pts Eiﬂll-i‘i-aa MHz )

802.11g /2 437 Mt

802.11n HT20 / 2 437 Mk

(=)

L

Spectrum [“a Spectrum
Rof Lovel -1.36 d8m & RBW 3 kHz Ref Lovel -0.20 d8m & RBW 3 kHz
At 19 4B SWT 243 ms & VBW 10kH:  Mode Sweep Att 20dE  SWT 253 ms & VBW 10kH:  Mode Sweep
TOF TOF
[e3FF view [e3FF view
Mif1] 8,73 déim)| M Mif1] -7.36 diim|
.10 2 v 243272830 OHz s T 24357300 OHz
by b AR AANVINA | TN DAkt a it n ] - Tl AT TR TR Ap T .
b ,-\;"\Ih.ril;’\f A WA \! ANV WAL . e A Wl AN wlV ‘._Jm1 Ill'» N J!\,‘,-.flf'_’1.|r1}ur...,‘n_¢,‘ ""lr‘:li.L'.',"'f
| ¥ | 0 | &
~30 B A |..J , ki : '}
l, i
,v"m W S W,
40 b -“‘;'\jr 1"
o TR WUh
‘S0 5k dm 2
40 dt 40
<70 cB -70 dBm
20 80 &8
-50 dB 50an
GF 2,437 GHz 1001 pts Span 71,8 MHz GF 2.437 GHz 1001 pts Span 22.7 MHz
t o e ’ 7 — —
802.11g /2 462 Mk 802.11n HT20 / 2 462 Mt
r‘.""[":t"nllll 1 [“a rt'»'[-cclrum ] [%]
Rof Lovel -2.26 d8m & RBW 3 kHz Rof Lovel 0.76 dém & RBW 3 kHz
Att 18d8  SWT 243 ms @ VBW 10kH:  Mode Swesp art 21¢8 SWT 27Bms @ VBW 10kH:  Mode Sweep
rﬂ: TOF
@ 1Pk View @ 1Pk View
l | Mif1] 11,23 diim)| mif1] 12,13 dem)|
-10 I L i 24637630 OHz = | 2.4603800 GHz
1 Al d l]]‘. na 3 ~10 dBm L §
kAR AARAA A AAAMAM A A A AR A A A A A s T
e i i 5 i el . ;,n,.ug WARAMAMAMIWAS 'l"‘m']‘ L ST TR OV
| L | ! v
| I
ke v L 30 d ; l!.
! ih, N 7
}«- N | et LY
W f \
B S W
i W e |
P ﬁ“'ﬂi ' MM
i 70 dir
-80
-80 dbr
90
50 di
~100 d8i
GF 2.462 GHz 1001 pts Span 71,8 MHz CF 2,462 GHz 1001 pts Span 24.95 Mz |

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

KCTL-TIR001-003/3

KP20-04137



KCTL 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.:
KR20-SRF0274-B

Page (28) of (184)

KCTL

802.11g / 2 467 Mk

802.11n HT20/ 2 467 Mk

s
Spectrum ]

(=)

Ref Lovel -5.29 dém w RBW 3 kHz

s
Spectrum ]

(=)

Ref Lovel -5.18 dém

& RBW 3 kHz

CF 2,467 GHz

L JL

Span 7.1 MHZ

At 14 dié SBWT 246 ms & VBW 10 kHz Mode Sweep At 15dé SWT 255 ms & VBW 10 kHz Mode Sweep

TOF TOF
[@ 1Pk View [@ 1Pk View

10 b mi[1] 16,66 dém| = M1 mi[1] 11,70 déim|

24719450 GHz -10 T 2. 4657400 GHz
0.8 PO SNV SUP YUY INV.PEPA LYTV.TVY CFUVON . - TORPY VETPUL L TN LTTAYT, WARVEY | E P
I..I.A‘?IJI.Jn_‘q‘.AJU\r‘,\H\]”;.\.xf.l T J“ L R T T u'\."'r‘J'-,-"l 20 In-"||\1"'-,"-"L" T BT A e II I’ SRR .,',Ig.r.‘,.‘ -"’||'n"~"‘|'\f'|
-30 dB t t -30 di : L I
. h ! 'l
40 dem-H 11 s il i
W W ] W
M ! ’f 1
=0 d oo n
! lﬂ, T v
§ i % i &
1

;f ﬁh‘ j.'"'
70 -70d

had 60 o

%0 d 50 o

-100 g8 100 d

1001 pts CF 2,467 GHz 1001 pts

L

JL

Binn 22.93 MHz

802.11g /2 472 MMk

802.11n HT20/2 472 Mt

r

L JL

Enﬂn 23.0 MHz

[Spectrum ] (=] | [spectrum ) =
Raf Lovel -5.52 dBm ® RBW 3 kHD Raf Lovel -4.59 dBm ® RBW 3 kHD
Att 11dE  SWT 256 ms & VBW 10 kH: Mode Sweep Att 15dE  SWT 295 ms & VBW 10 kH: Mode Sweep
TOF TOF
[@ 1Pk View [@ 1Pk View
1Y) 17,18 déim)| [ mi[1] 15,42 déim)|
3 2.4707130 GHz -10 d | o 24676020 GHz
-20 dim YR Ty \r‘ll‘lﬂ‘,lq‘u A A A . Y SR W TVTTVA STV AV I
!l,‘.).l,\,,ﬁn. iy i Il VYRR o . T T LA A ||f' A (L) g (o '\11
<30 dbs Jllll I| 304d [lI d 1
A = I
404 - Ilm‘ s ,‘H I
v My 17 ]
50 iy i e un f Y
J\) "1 f 3
<0 [ )
')’ B! 60 dim—
gl A .
il e gl AL
80 du
60 o
90
50 di
-100 dB
~100 da
CF 2,472 GHz 1001 pts CF 2,472 GHz 1001 pts sinn 26.52 MHz

L

JL

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

KCTL-TIR001-003/3

KP20-04137




KCTL 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.:
KR20-SRF0274-B

Page (29) of (184)

KCTL

802.11n HT40 / 2 422 iz

802.11n HT40 / 2 437 Mk

[=]

CF 2,422 GHz 1001 pts Binﬂ 52.75 MHz
L JL J L JL

rt‘»‘r-oqrmn ] [%] rt‘»‘r-cqrmn ]
Raf Lovel -9.53 dBm w RBW 3 kHz Rof Lovel -4.82 dém w RBW 3 kHz
Art 10dE SWT 587 ms & VBW 10 kH: Mode Sweep Art 15dé  SWT 590 ms & VBW 10 kH: Mode Swesp
TOF TOF
@17k view @17k View
| [ = mi1] 17.91 ditm)| = [ | | T mi1] 11.9% ditm)|
s \ \ 2.4194710 GHz -10 2.4345090 GHz
-20 dis " - r ¥
rmw-hlii%'*w“ﬂw’”'ﬂ"flwm“ﬁ ]W”W*‘“*”ﬂwiﬂnﬂqurq\-}m o ur.m_wqw phi il | g
o | 1 | 30 dan——]
wa ] | / \
! ! s
50 de r i i \I
500 Ml
o g | [
.70 di
80 di
0
30 o
50 o
~100 dB
~100 8
CF 2.437 GHz 1001 pts sinn 33.05 MHz |

802.11n HT40/ 2 452 Mk

802.11n HT40/ 2 457 Mt

=
Spectrum ]

=
Spectrum ]

&

&

Raf Lovel -9.28 dBm w RBW 3 kHz

Ref Lovel -5.03 dém w RBW 3 kHz

[@ 17k view @17k View
LR ] 18,69 déim| . mi[1] 17.99 deim)|
o l ‘J - _ . 24463450 GHz - . . 13 | | 2.4632540 GHz
e '["'M T e Wﬁu‘-mwvmmw} L Iu,;\hlmhhwﬂi':.lmwmﬂ JWWI‘.I'_ ¥ [Iqu AT i iy
s f 4, T i )
sl | .y 1
b i | e o

CF 2,452 GHz 1001 pts EESII 52.9 MHz
L JL J L JL

CF 2.457 GHz 1001 pts

Binn 53.05 MHz

802.11n HT40 / 2 462 i

=
Spectrum ]

[=]

Ref Lovel -11.54 dém & RBW 3 kHz
Art BdE SWT 590 ms & VBW 10kH: Mode Sweep

mi[1]
2.4

|

19,81 dim|
G450 GHz

20 di:

[@ 1Pk view
T ] e e o

A

-30 di

4 l

4 Y

soan—|-f

A

Blank

P

CF 2.462 GHr 1001 pts sinn 53,05 MHz
L JL J

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

KCTL-TIR001-003/3

KP20-04137



KCTL KCTL Inc. Report No.: rr
65, Si -ro, Y tong-gu, - -
Suwon-si,lrg/%r;;cégi-zg?%gg???r(orea KR20-SRF0274-B K L
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (30) of (184)

www.kctl.co.kr

7.3. 6 dB Bandwidth(DTS Channel Bandwidth) & 99% Bandwidth
Test setup

EUT Attenuator Spectrum analyzer

Limit

According to §15.247(a)(2) and RSS-247(5.2), Systems using digital modulation techniques may
operate in the 902-928 Mz, 2 400-2 483.5 Mk, and 5 725-5 850 M bands. The minimum 6 dB
bandwidth shall be at least 500 K.

Test procedure
ANSI C63.10 - Section 11.8.2

Test settings
DTS bandwidth

One of the following procedures may be used to determine the modulated DTS bandwidth.

Option 1

1) Set RBW =100 K.

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.

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 in 11.8.1 (i.e., RBW = 100 kHz,
VBW = 3 X RBW, and 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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Occupied bandwidth (or 99% emission bandwidth)

+ The transmitter shall be operated at its maximum carrier power measured under normal test
conditions.

+ The span of the spectrum analyzer shall be set large enough to capture all products of the
modulation process, including the emissions skirts, around the carrier frequency, but small
enough to avoid having other emissions (e.g. on adjacent channels) within the span.

+ The detector of the spectrum analyzer shall be set to “Sample”. However, a peak, or peak
hold, may be used in place of the sampling detector since this usually produces a wider
bandwidth than the actual bandwidth (worst-case measurement). Use of a peak hold (or
“Max hold”) may be necessary to determine the occupied / x dB bandwidth if the device is
not transmitting continuously.

¢ The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the actual occupied /
x dB bandwidth and the video bandwidth (VBW) shall not be smaller than three times the
RBW value. Video averaging is not permitted

Notes: it may be necessary to repeat the measurement a few times until the RBW and VBW are in
compliance with the above requirement.

For the 99% emission bandwidth, the trace data points are recovered and directly summed in linear
power level terms, The recovered amplitude data points, beginning at the lowest frequency, are
placed in a running sum until 0.5% of the total is reached, and that frequency recorded. The process
is repeated for the highest frequency data points (starting at the highest frequency, at the right side
of the span, and going down in frequency). This frequency is then recorded. The difference between
the two recorded frequencies is the occupied bandwidth (or the 99% emission bandwidth).
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Test results

SISO
6 dB bandwidth(Mk) 99% bandwidth(Mk)
Test mode | Frequency/(Mtk)

ANT 1 ANT 2 ANT 1 ANT 2

2412 8.64 8.64 13.49 13.39

2437 9.14 9.09 13.64 13.39

802.11b 2 462 9.09 9.09 13.69 13.54
2 467 9.14 9.09 13.64 13.44

2472 9.14 8.69 13.54 13.39

2412 15.18 12.69 16.43 16.48

2437 15.13 15.13 16.53 16.53

802.11¢g 2462 15.13 15.18 16.48 16.43
2 467 16.08 15.28 16.43 16.43

2472 15.43 15.18 16.43 16.48

2412 15.18 15.18 17.58 17.58

2437 15.18 15.18 17.58 17.58

8&%_;8” 2462 15.18 15.23 17.58 17.58
2 467 15.13 13.94 17.58 17.53

2472 15.18 14.14 17.58 17.58

2422 35.16 35.16 36.16 36.16

2437 35.36 35.36 36.36 36.36

Ba%l.lg)n 2452 35.26 35.26 36.26 36.26
2 457 35.36 35.36 36.16 36.16

2462 35.36 35.36 36.16 36.16

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/3 KP20-04137




65, Sinwon-ro, Yeongtong-gu,

www.kctl.co.kr

KCTL KCTL Inc.

Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894  FAX: 82-505-299-8311

Report No.:
KR20-SRF0274-B

Page (33) of (184)

KCTL

MIMO
6 dB bandwidth(Mi) 99% bandwidth()Mk)
Test mode | Frequency/(Mt)
ANT 1 ANT 2 ANT 1 ANT 2
2412 15.18 15.18 16.38 16.38
2437 14.19 14.54 16.53 16.38
802.11¢g 2462 15.23 14.54 16.48 16.38
2 467 14.24 14.74 16.43 16.33
2472 15.18 15.33 16.43 16.38
2412 13.89 16.38 17.58 17.53
2437 14.34 15.13 17.58 17.58
802.11n 2 462 15.18 16.63 17.58 17.48
HT20 - - . -

2 467 13.94 15.28 17.53 17.53
2472 14.24 17.68 17.58 17.58
2422 35.26 35.16 36.16 36.16
2437 35.36 35.36 36.36 36.26

802.11n
HT40 2452 35.26 35.26 36.16 36.16
2 457 35.36 35.36 36.16 36.16
2462 35.36 35.36 36.16 36.16
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In order to simplify the report, attached plots were only MIMO ANT 1
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[e 7% view [e 7% view
| TN 331 dim| | 4 mif1] 1,30 divm|
0 di ] I 2.4792990 GHz 0 di i I' 24732490 GHz
2 24 " ! L il Ll
I ) syl 1024 (i I— T T _— Lol aby AN N s 250 dim|
10U ar (el »ft—_. 2 4644076 GHZ] “10 do e ¥ “‘d' "'L'*’“’?w.‘ 2 AGSIO6T GHZ
l |
R0 7 ll\ ~20 dim . |,
o - Y\
20 o - ¥ -30 gl /
40 8 - : i I[ '|"
oot I VY [EN RN WA ERAT PR anputsbabug ddmtin b ettt amens i byt
50 -50 dB
60 o 60 db
-70 gl -70 dB
80 cb -80 cm
50 db 50 dB
CF 2.472 GHz 1001 pts Span 50.0 MHz CF 2.472 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | kef | Tre | X-valus | Y-walue | Function | Function Result | Type | kef | Tre | X-valus | Y-walue | Function | Function Result |
M1 1 2.473299 Gz -3.31 dbm M1 1 2.473249 GHz -1.30 dbm
Mz 1 2.4644076 GHz -10.24 dbm Mz 1 24653067 GHz -8.58 dbm
o3| M2z 1 15.1848 MHz -0.18 g8 o3| M2z 1 14.2358 MHz -0.19 g8
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Spectrum | Spectrum
Rof Lovel 6,84 dBm w RBW 100 kHz Rof Lovel 11.54 dBm ® RBW 100 kHz
Att 27dB BWT 1 ms @ VBW 300 kH:  Mode Sweep Att 32dE SWT 1ms & VBW 300 kHz  Mode Swesp
TOF TOF
I.\Dk Wigw I.\Dk Wigw
| mif1] 3,29 divm| OTET] 1.56 diim|
0da i [ 2.4195000 GHz | Y 2.4345000 GHz
[ X L ALLLLZ 11,23 ditm| o — e 7.04 ditm|
T em— 30 g #.L-'-'I !J'"‘ll" A LJ“‘N% 2.4043177 GHz 4440 o *U,UJ..A:‘\ | Le 24193177 GHz
[ -10 di =
oo | | , [
{ \ 20 d f
\ -20 da t
30 8 [ I \
-30 o | 4 |
d . T e sz o1 e
b P PR e wT ) Torhralll " eyt g e A A
30
50 di
-60 o
40 d8
-70 gl
-70 dB
-80 db
-5 o
50 a8
CF 2.422 GHz 1001 pts Bzun 100.0 MHz CF 2.437 GHz 1001 pts Bzun 100.0 MHz
Marker Marker
Type | kef | Tre | X-valus | Y-walue | Function | Function Result | Type | kef | Tre | X-valus | Y-walue | Function | Function Result |
M1 H 2.4195 GHz ~3.29 dém M1 H 2.4345 GHz 1.56 dém
Mz 1 2.4043177 GHz =11.33 dém Mz 2.4193177 GHz =7.04 dim
D3| M2 1 35,2647 MMz 0.76 d& D3| M2 1 35,3646 MMz 0.62 d&

802.11n HT40/ 2 452 Mk

802.11n HT40/ 2 457 Mt
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Spectrum |“—§1 Spectrum
Ref Lovel & 64 dBm & RBW 100 kHz Ref Lovel 6,90 d&m & RBW 100 kHz
Att 27dB BWT 1 ms @ VBW 300 kH:  Mode Sweep Att 27dBE BWT 1 mz & YBW 300 kHz  Mode Sweep
TOF TOF
I.\Dk View I.\Dk View
J Mi[1] 3.01 dim)] | M) 2.77 dibm)
0 db 2.4557000 GHz 08 5 2.4545000 GHz
p— | T et 9.11 dim| — ] wer Lt bbb 21 1 11.79 diim
Tomem——i0'1 5010 i i el 24344176 GHz T BER—L 0 P | b’ 2.4393177 OHz
2008 | I anid |
1 I [
/ | ! \
30 d L -30 &8 i \
40 dil T — L " ey 40 ) I e
WS R T S ! S N ErA—— e s Yl LT (TET P
50 o S0
60 b 60 dib
-70 cb -70 o8
80 a8 a0
50 di 50 dB
GF 2,452 GHz 1001 pts Span 100,0 MHz GF 2,457 GHz 1001 pts Span 100,0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Rasult | Type | Ref | Tre | X-valug | v-value | Function | Function Rasult |
M1 1 2,4557 GHz -3.01 dém M1 1 24545 GHz -2.77 dbm
Mz 1 2.4344176 GHz -9.11 dim Mz 1 2.4383177 GHz -11.79 dim
[=x] M2 1 35.2647 MHz -1.75 d& [=x] M2 1 35.3646 MHz 0.31 d&

802.11n HT40 / 2 462 i

Spectrum

(=)
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Function Result

Type | Raf | Tre |
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-5.28 dim
-13.96 dim
1.68 d&

2.4657 GHz
2.4443177 GHz
35,3646 MHZ

1
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802.11g /2412 MMk

802.

11n HT20/2 412 ML
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Spectrum | Spectrum
Ref Lovel 13,00 d&m & RBW 200 kHz Rof Lovel 12,54 dBm & RBW 200 kHz
At 29dE SWT 1ms & VBW 500 kH: Mode Swesp At 29dE  SWT 1ms & VBW 500 kH: Mode Swesp
TOF TOF
I-'le View I-'le View
10 mi[1] 2.79 dim| mi[1] 1.71 diim|
3 2.4143480 GHz t 2.4126490 GHz
g iy L] s o T
od s - Eout —"m'\I 16.38I616384 MHz 0 dim P Letetaf = ek fhaip 1 - 17.582417502 MHz
/ | { |
-10 & 4 .10 &8 s
kh i ~ / L
-20 di + -20 ca
1 o \
-30 dam r|j" LA A -30 a8 “mw]}.ﬁ "'Jrk"' J
= | fli g™ betida, 2 S 7 P b2
Bl il o G Rl T AR T
50 d8 -50 di
40 d8 60 di
-70 d8 -70 g
50 db 80 &8
GF 2,412 GHzZ 1001 pts Hpon 50,0 MHz GF 2,412 GHzZ 1001 pts Hpon 50,0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Rasult | Type | Ref | Trc | X-valug | v-value | Function | Function Rasult |
M1 1 2.414348 GHz 2.73 dbm M1 1 2.412649 GHz 1.71 dém
T1 1 2.4036082 GHz -3.23 dbm Occ Bw 16. 383616384 MHz T1 1 2.4032088 GHz -3.88 dim Occ Bw 17.582417682 MHz
T2 1 2.4201918 GHz -4.21 dém T2 1 2.4207912 GHz -4.26 dém

802.11g /2 437 Mk

802.11n

HT20/2 437 Mk

Spectrum

|“-? Spectrum

(=)

Rof Lovel 15,52 dBm & RBW 200 kHz Rof Lovel 14.63 dBm & RBW 200 kHz
At 32dB  SWT 1ms & VBW 500 kH: Mode Swesp At 31 dE  SWT 1ms & VBW 500 kH: Mode Swesp
TOF TOF
I.\Dk View I.\Dk View
— mi[1] G 4.00 dijm| 10 I_ CTTEN] E ru.?:':-:;:ulj‘l:‘ul:
i T P i i T 16533466 F Lppts A Al *-v*\'*w‘m‘;\_ 17.502417582 MHz
aB: T \I \’— \
/ \ / \
.10 an 10 d8 - -
¥ “ / \
20 db - A 20 o o
. W,
20 48 L;“m""'l v "n“NJ"!-_A TP a0 - " Rl sl -
3 il Y ¥ v, Fren
;@,\Jw‘a.-.- o ""“\‘-‘uallhv\,._ p;\-aw"r"“" ""J“'\L-wﬁ.“-
=40 - 2
-50 di 50 ca
60 o8 50 db
-70 dbm: -70 b
-0 au -0 a8
GF 2,437 GHz 1001 pts Span 50,0 MHz GF 2,437 GHz 1001 pts Span 50,0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Rasult | Type | Ref | Tre | X-valug | v-value | Function | Function Rasult |
M1 1 2.434952 GHz 3.00 dBm M1 1 2.437599 GHz 3.38 dbm
T1 1 2.4287083 GHz -3.11 dim Occ Bw 16533466533 MHz T1 1 2.4282088 GHz -2.83 dbm Occ Bw 17.582417682 MHz
T2 1 2.4452418 GHz -3.07 dém T2 1 2. 4457912 GH2 -2.40 dém

802.11g /2 462 Mt

80

2.11n HT20 / 2 462 M

(=)

Spectrum |“—§y1 Spectrum
Rof Lovel 13,58 dém & RBW 200 kHz Rof Lovel 11,76 dém & RBW 200 kHz
At 30 dE  SWT 1ms & VBW 500 kH: Mode Swesp At 28 dE  SWT 1ms & VBW 500 kH: Mode Swesp
TOF TOF
I.\Dk View I.\Dk View
1088 TN} 7,75 dim| = TTEN] 1.92 dim|
Ml 2.4507020 GHz n 24603520 GHz
o e TN TN R Y 16483516484 MHz LT e Ak w\“t“l-"'rwm_.\; 17.582417582 MHz
¥ A — ] {
-10 - X Il T
i 3 20 . y
-20 a8 f .
- £ LY
- i LAl i 30 o8 1 £
a0 g " T T
Vit L ik
A ﬂ“,_.l‘,"'J\v AP 2 - P Proan,
e o W)
50 ab -50 g
40 a8 -60 dB
.70 a8 -70 ci
80 &b 80 db
GF 2,462 GHz 1001 pts Span 50,0 MHz GF 2,462 GHz 1001 pts Span 50,0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Rasult | Type | Ref | Tre | X-valug | v-value | Function | Function Rasult |
M1 1 2.459702 GHz 2.75 dbm M1 1 2.460352 GHz 1.92 dbm
T 1 2.4537582 GHz ~4.70 dBm Oce Bw 16. 483516484 MHz T 1 2.4532089 GHz ~4.92 dBm Oce Bw 17.582417562 MHz
T2 1 2.4702418 GHz -5.02 dém T2 1 2.4707912 GHz -4.46 dim
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Spectrum |“—§l Spectrum
Ref Lovel 9,31 d8m & RBW 200 kHz Rof Lovel 9.44 dBm & RBW 200 kHz
Att 25dB  BWT 1 ms @ VBW 500 kH:  Mode Sweep Att 25d8  BWT 1 ms & YBW 500 kH:  Mode Sweep
TOF TOF
I.\Dk View I.\Dk View
mif1] 340 dim)| CTTEN] .45 dum|
S 2.4696970 GHz o 2.4697970 GHz
), WM““"‘*'-""‘& 16439566404 MHz WIS U S Y P 17.532467532 MHz
10 f ¢ 10 ¢ H T
] ]
/ \ ) \
o fj T 20 .’ "
30 d8 + -30 da . T
40 / 1 @ poied 1
G ori r~ " - A o BT
ISt eterel RIS LRI FESURN Y DRYRT AU PRV P Sy R PR SRR
-50 dB -50 dB
0 db 0 db
70 a8 70 a8
80 dt £0 o
CF 2.467 GHz 1001 pts Span 50.0 MHz CF 2.467 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Rasult | Type | Ref | Tre | X-valug | v-value | Function | Function Rasult |
M1 1 2.469697 GHz -3.40 dbm M1 1 2.469797 GHz -2.45 dbm
T1 1 2.4587582 GHz -9.90 dim Oce Bw 16433566434 MHz T1 1 2.4582088 GHz -7.67 dim Oce Bw 17532467532 MHz
T2 1 2.4751918 GHz -9.06 dém T2 1 2.4T57413 GH2 -7.01 dém

802.11g /2 472 MMk

802.11n HT20/2 472 Mt
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Spectrum |“—§l Spectrum
Rof Lovel 7.05 dBm ® RBW 200 kriz Rof Lovel 9,55 dBm ® RBW 200 kriz
Att 23dB BWT 1 ms @ VBW 500 kH:  Mode Sweep Att 26 d8 BWT 1 ms & YBW 500 kH:  Mode Sweep
TOF TOF
I-\Dk Wigw I-\Dk Wigw
TN .50 dBm| CTTEY] 244 dnm|
[] lI 2.4714010 GHz 0 do. 2.4714010 GHz
e T . 6.4FI566404 MHZ " FEELL | P oy ' 7582417502 MHZ
Joherf™ o 2 164356641 z T A R e 17.582417502 MHz
s y - 't ) L L
[ | 0 7 d
J \ [ \
20 o Il y
7 l\ 20 Y
. /
o -30 B )
i \ / \
40 B ; 40 dim :
Ry L ey et ot st teriom [Py KA R YD DT S LR T S
-50 d8 -50 dB
“oeE 60 a8
<70 di 70 &
w0 o 60 di
-90 o
CF 2.472 GHz 1001 pts sEﬂl 50.0 MHz CF 2.472 GHz 1001 pts sEﬂl 50.0 MHz
Marker Marker
Type | kef | Tre | X-valus | Y-walue | Function | Function Result | Type | kef | Tre | X-valus | Y-walue | Function | Function Result |
M1 H 2.471401 GHz ~3.50 dém M1 H 2.471401 GHz -2.44 diém
T1 1 2.4637582 GHz =11.10 dém Occ Bw 16.433566434 MHz T1 1 2.4632088 GHz =8.35 dim Occ Bw 17.582417582 MHz
T2 1 2.4801918 GHz ~10.07 dim T2 1 2.4807912 GHz -8.21 dim

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

KCTL-TIR001-003/3

KP20-04137



TEL

KCTL KCTL Inc.

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

www.kctl.co.kr

Report No.:
KR20-SRF0274-B

Page (39) of (184)

KCTL

802.11n HT40 / 2 422 iz

802.11n HT40 / 2 437 Mk

(= (=]
|'w L
Rof Lovel 10,24 dBm ™ RBW 500 kHz Rof Lovel 1561 dBm ™ RBW 500 kHz
At 2608 SWT 1ms & VBW 2 MH:  Mode Swesp At 32dE SWT 1ms & VBW 2 MH: Mode Swesp
TOF TOF
| O | O
CTTEY] 0.75 dnm| CITEY] +.53 dom|
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CF 2.422 GHz 1001 pts Bzun 100.0 MHz CF 2.437 GHz 1001 pts Bzun 100.0 MHz
Marker Marker
Type | kef | Tre | X-valus | Y-walue | Function | Function Result | Type | kef | Tre | X-valus | Y-walue | Function | Function Result |
M1 2,4203 GHz -0.75 dem M1 1 2,4346 Grz 4.53 dbm
T1 1 2.4039181 GHz =5.71 dim Occ Bw 36.163836164 MHz T1 1 2.41BB182 GHz =1.26 dim Occ Bw 36. 363636364 MHz
T2 1 2.4400819 GHz =5.30 dim T2 1 2.4551818 GHz =1.81 dim

802.11n HT40/ 2 452 Mk

802.11n HT40/ 2 457 Mt

|m |m
v v
Rof Lovel 10,32 d8m & RBW 500 kHz Rof Lovel 10,42 dém & RBW 500 kHz
At 2608 SWT 1ms & VBW 2MH:  Mode Swesp At 26dE  SWT 1ms & VBW 2 MH: Mode Swesp
TOF TOF
I.\Dk View I.\Dk View
ITE] 0.03 dim| TE] 0.71 ditm|
o x 2.4495000 GHz o il Z.AGI6900 GHz
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GF 2,452 GHz 1001 pts Span 100,0 MHz GF 2,457 GHz 1001 pts Span 100,0 MHz
Marker Marker
Type | Ref | Tre | X-valug | ¥-value | Function | Function Rasult | Type | Ref | Trc | X-valug | v-value | Function | Function Rasult |
M1 1 2,4435 GHz -0.03 dbm M1 1 2.46369 GHz -0.71 dbm
T1 1 2.4335181 GHz 5.6 dim Occ Bw 36163936164 MHz T1 1 2.4385181 GHz -5.04 dim Occ Bw 36163936164 MHz
T2 1 2.4T00819 GHz -5.08 dém T2 1 2.4T7S0819 GHz -5.01 dém

W e
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7.4. Spurious Emission, Band Edge and Restricted bands

Test setup
The diagram below shows the test setup that is utilized to make the measurements for emission

from 9 kiz to 30 Mz Emissions

EUT

08m

4 g

im
The diagram below shows the test setup that is utilized to make the measurements for emission from
30 Mz to 1 Gz emissions.

EUT

08 m

> »
% L

3im

The diagram below shows the test setup that is utilized to make the measurements for emission from
1 @z to the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever
is lower.

EUT

15 m|

A
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Limit

FCC

According to section 15.209(a), except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall not exceed the field strength levels specified in the following table:

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

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating
under this section shall not be located in the frequency bands 54—-72 Mz, 76—-88 M, 174—216 Mz or
470-806 ML. However, operation within these frequency bands is permitted under other sections of
this part, e.g., Section15.231 and 15.241.

According to section 15.205(a) and (b), only spurious emissions are permitted in any of the frequency

bands listed below:

Mz ML Mz Gz
0.009-0.110 16.42 - 16.423 399.9 - 410 45-5.15
0.495 - 0.505 16.694 75 - 16.695 25 608 - 614 5.35-5.46

21735-2.1905 16.804 25 - 16.804 75 960 — 1 240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 -1 427 8.025-8.5
4177 25-417775 37.5-38.25 1435-1626.5 9.0-9.2
4.207 25 -4.207 75 73-74.6 1645.5-1646.5 9.3-95
6.215-6.218 74.8-75.2 1660-1710 10.6 - 12.7
6.267 75 - 6.268 25 108 - 121.94 17188 -1722.2 13.25-13.4
6.31175-6.312 25 123 - 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 2483.5-2500 17.7-214
8.376 25 - 8.386 75 25 2690 -2900 22.01-23.12
8.414 25 -8.414 75 156.7 - 156.9 3260 - 3 267 23.6-24.0
12.29 - 12.293 162.012 5 - 167.17 3332-3339 31.2-31.8
12.519 75 - 12.520 25 167.72-173.2 3345.8 -3 358 36.43 - 36.5
12.576 75 - 12.577 25 240 - 285 3 600 -4 400 Above 38.6
13.36 - 13.41 322 -335.4

The field strength of emissions appearing within these frequency bands shall not exceed the limits
shown in section 15.209. At frequencies equal to or less than 1 000 Mz, compliance with the limits in
section 15.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-
peak detector. Above 1 000 ML, compliance with the emission limits in section 15.209 shall be
demonstrated based on the average value of the measured emissions. The provisions in section 15.35
apply to these measurements.
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According to RSS-247(5.5), In any 100 kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated device is operating, the RF power that is produced shall be at least
20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided that the
transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of root-mean-square averaging over a time interval,
as permitted under section 5.4(d), the attenuation required shall be 30 dB instead of 20 dB.
Attenuation below the general field strength limits specified in RSS-Gen is not required.

According to RSS-Gen(8.9), Except where otherwise indicated in the applicable RSS, radiated
emissions shall comply with the field strength limits shown in table 5 and table 6. Additionally, the level
of any transmitter unwanted emission shall not exceed the level of the transmitter's fundamental
emission.

Table 5- General field strength limits at frequencies above 30 MHz

Frequency(i) (vim at 3 )
30 to 88 100
88 to 216 150
216 to 960 200
Above 960 500

Table 6- General field strength limits at frequencies below 30 MHz

Frequency Magnetic field strength (H-Field) M(_aasurement
(1 A/m) distance(m)
9-490 Kz " 6.37/F (F in ki) 300
490 — 1705 kilz 63.7/F (F in kikz) 30
1.705 - 30 Mt 0.08 30

Note 1: The emission limits for the ranges 9-90 kHz and 110-490 kHz are based on measurements
employing a linear average detector.

According to RSS-Gen(8.10), Restricted frequency bands, identified in table 7, are designated
primarily for safety-of-life services (distress calling and certain aeronautical activities), certain satellite
downlinks, radio astronomy and some government uses. Except where otherwise indicated, the
following conditions related to the restricted frequency bands apply:

(a) The transmit frequency, including fundamental components of modulation, of licence-exempt
radio apparatus shall not fall within the restricted frequency bands listed in table 7 except for
apparatus compliant with RSS-287, Emergency Position Indicating Radio Beacons (EPIRB),
Emergency Locator Transmitters (ELT), Personal Locator Beacons (PLB), and Maritime
Survivor Locator Devices (MSLD).

(b) Unwanted emissions that fall into restricted frequency bands listed in table 7 shall comply with
the limits specified in table 5 and table 6.

(c) Unwanted emissions that do not fall within the restricted frequency bands listed in table 7 shall
comply either with the limits specified in the applicable RSS or with those specified in table 5
and table 6.
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Table 7- Restricted frequency bands*

MHz MHz GHz
0.090 - 0.110 149.9 - 150.05 90-92
0.495 - 0.505 156.52475 - 156.52525 93-95
2.1735 - 2.1905 156.7 - 156.9 10.6-12.7
3.020 - 3.026 162.0125 - 167.17 1325-13.4
4.125-4.128 167.72-173.2 1447 - 14.5
417725 - 417775 240 - 285 1535-16.2
4.20725 - 420775 322-3354 17.7-21.4
5.677 - 5.683 399.9 - 410 22.01-23.12
6.215- 6218 608 - 614 23.6-24.0
6.26775 - 6.26825 960 - 1427 31.2-318
631175 - 6.31225 1435 - 1626.5 36.43 - 36.5
8.291 - 8.294 1645.5 - 1646.5 Above 38.6
8.362 - 8.366 1660 - 1710 . _
8.37625 - 8.38675 1718.8-1722.2 hizgﬁgﬁfﬁfl‘é .
8.41425 - 8.41475 2200 - 2300 and in bands above
12.29 - 12.293 2310 - 2390 38.6 GHz are
12.51975 - 12.52025 2483.5 - 2500 g;ﬂ‘;gpi{;;’;ﬁge'
12.57675 - 12.57725 2655 - 2900 These frequency bands
13.36-13.41 3260 - 3267 and the requirements
1642 - 16423 3332 - 3339 Eﬁ:fﬁiﬁ:&:i:
16.69475 - 16.69525 3345.8 - 3358 the 200 and 300 series
16.80425 - 16.80475 3500 - 4400 of RSSs.
25.5-2567 4500 - 5150
37.5-38.25 5350 - 5460
73-74.6 7250 - 7750
748 -752 8025 - 8500
108 - 138 —
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Test procedure

ANSI C63.10-2013

Test settings
Peak field strength measurements

NoOakLN =

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = as specified in table

VBW 2= (3xRBW)

Detector = peak

Sweep time = auto

Trace mode = max hold

Allow sweeps to continue until the trace stabilizes

Table. RBW as a function of frequency

Frequency RBW
9 kiiz to 150 Kz 200 Hz to 300 Hz
0.15 MMk to 30 Mt 9 kitz to 10 Ktz
30 Mz to 1 000 Mi 100 kiz to 120 Kz
>1 000 Mt 1 Mz

Average field strength measurements

Trace averaging with continuous EUT transmission at full power

If the EUT can be configured or modified to transmit continuously (D = 98%), then the average
emission levels shall be measured using the following method (with EUT transmitting continuously):

1.
2.
3.

5.
6.

RBW =1 Mz (unless otherwise specified).

VBW = (3xRBW).

Detector = RMS (power averaging), if [span / (# of points in sweep)] < (RBW / 2). Satisfying this
condition may require increasing the number of points in the sweep or reducing the span. If this
condition cannot be satisfied, then the detector mode shall be set to peak.

. Averaging type = power (i.e., rms):

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode to use linear voltage averaging. Log or dB
averaging shall not be used.

Sweep time = auto.

Perform a trace average of at least 100 traces.

Trace averaging across ON and OFF times of the EUT transmissions followed by duty cycle
correction

If continuous transmission of the EUT (D = 98%) cannot be achieved and the duty cycle is constant
(duty cycle variations are less than +2%), then the following procedure shall be used:

1

2.
3.
4.
5.

The EUT shall be configured to operate at the maximum achievable duty cycle.

Measure the duty cycle D of the transmitter output signal as described in 11.6.

RBW =1 M (unless otherwise specified).

VBW =2 [3 X RBW].

Detector = RMS (power averaging), if [span / (# of points in sweep)] < (RBW / 2). Satisfying this
condition may require increasing the number of points in the sweep or reducing the span. If this
condition cannot be satisfied, then the detector mode shall be set to peak.
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. Averaging type = power (i.e., rms):

1) As an alternative, the detector and averaging type may be set for linear voltage averaging.

2) Some instruments require linear display mode to use linear voltage averaging. Log or dB
averaging shall not be used.

Sweep time = auto.

Perform a trace average of at least 100 traces.

A correction factor shall be added to the measurement results prior to comparing with the emission

limit to compute the emission level that would have been measured had the test been performed

at 100% duty cycle. The correction factor is computed as follows:

1) If power averaging (rms) mode was used in step f), then the applicable correction factor is
[10 log (1 / D)], where D is the duty cycle.

2) If linear voltage averaging mode was used in step f), then the applicable correction factor is
[20 log (1 / D)], where D is the duty cycle.

3) If a specific emission is demonstrated to be continuous (D = 98%) rather than turning ON
and OFF with with the transmit cycle, then no duty cycle correction is required for that
emission.

Notes:

1.

no

f <30 M, extrapolation factor of 40 dB/decade of distance. F4 = 40log(D/Ds)
f 230 M, extrapolation factor of 20 dB/decade of distance. F4 = 20log(Dm/Ds)
Where:
Fq4= Distance factor in dB
Dn= Measurement distance in meters
D<= Specification distance in meters
Factors(dB) = Antenna factor(dB/m) + Cable loss(dB) + or Amp. gain(dB) + or F4(dB)
The worst-case emissions are reported however emissions whose levels were not within 20 dB of
respective limits were not reported.
Average test would be performed if the peak result were greater than the average limit.
) means restricted band.
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Test results (Below 30 ME) — Worst case: MIMO_802.11g mode / 2 437 iz
Frequency Pol. Reading |Ant. Factor :c\:r:lfl'e Dllzzt:tr;(;e DCF Result Limit Margin
[Miz] [VH] [dB(pV)] [dB] [dB] [dB] [dB] [dB(pV/m)] | [dB(uV/m)] [dB]
No spurious emissions were detected within 20 dB of the limit.
Horizontal/Vertical
[dB(uv/m)]
70 T T T
| | |
2 : : :
40 t t t
8 l l l
v \N : : :
_ ‘ ‘ ‘
2 : : :
R q"““m"&W‘rsv““« AN :ﬂu“‘.‘zi\‘,‘;an“*m‘u T R Lo e 1.‘;"‘."\\\\‘,, TR T L e T ST "“1/”1‘&-"‘;;‘M‘\"“J‘,;*W'r” B e
| | |
40 T T T
i : : :
-60 | | |
h 1 ‘ 1 ‘ 1
0.009 10.000 20.000 30.000
Frequency [MHz]
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Test results (Below 1 000 M) — Worst case: MIMO_802.11g mode / 2 437 Mk

2

|

\ |
R i ﬂwww
TN mwﬁﬂ“” "“M\\‘ mhm" N! [ W,W j

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin
(Mz) (V/H) (dB(V)) (dB) (dB) (dB) (dB(zN/m)) | (dB(1V/m)) (dB)
Quasi peak data
4552 \% 37.00 18.31 -30.40 - 24.91 40.00 15.09
123.36") H 43.20 17.39 -29.05 - 31.54 43.50 11.96
167.98" H 45.60 18.22 -28.41 - 35.41 43.50 8.09
194.05 H 46.80 16.01 -28.10 - 34.71 43.50 8.79
314.82 H 44.00 19.63 -26.71 - 36.92 46.00 9.08
479.96 \% 37.30 23.26 -25.20 - 35.36 46.00 10.64
720.40 \% 27.50 27.19 -23.29 - 31.40 46.00 14.60
Horizontal/Vertical
[dB(W/m)]
60 T T T T
: : : : |
’ | | | ,, | |
) | ‘- ¥ | | J
s : I ‘ : : M‘M ‘
s ‘ i M N m NW mm A
Uil | i | g | m W.,\ il
\ U VU | MMH ‘N" w ‘ /| JLLV‘\ il W ““M 3

50.000

100.000

Frequency
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Test results (Above 1 000 M)

SISO ANT 1
802.11b_2 412 Mk
Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin
(Mz) (V/H) (dB(V)) (dB) (dB) (dB) (dB(zN/m)) | (dB(1V/m)) (dB)
Peak data
2 387.99" H 40.52 31.88 -29.05 - 43.35 74.00 30.65
4 824.03" V 69.33 33.93 -53.58 - 49.68 74.00 24.32
9648.45 V 65.26 36.62 -53.63 - 48.25 74.00 25.75
Average Data
No spurious emissions were detected within 20 dB of the limit.
Horizontal/Vertical for Band-edge
120
1001

60

Level in dBuV/

2071

1 0 e DR S

2310

2350 2400 2450 2500 2550

Frequency in MHz

2600
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Horizontal/Vertical for 1 Gz ~ 3.5 (i

1277
1007
= 80 F PK
- N
@
p=]
= 60
@
E
- 404
201
0
1G 2G 3.5G
Frequency in Hz
Horizontal/Vertical for 3.5 @z ~ 18 Gk
80
MK
70
60
= 50 + i
- B
k2
= 40
-
= 30
—
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Frequency in Hz
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802.11b_2 437 M

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin
(Mitz) (V/H) (dB(«V)) (dB) (dB) (dB) (dB(«Vim)) | (dB(xV/m)) (dB)
Peak data
4 873.88" V 68.86 33.95 -54.99 - 47.82 74.00 26.18
9 747.69 \% 64.95 36.70 -53.41 - 48.24 74.00 25.76
Average Data
No spurious emissions were detected within 20 dB of the limit.
Horizontal/Vertical for 1 (z ~ 3.5
12771
100
!
E 60T
S 40 )
20
0
1G 2G 3.5G
Frequency in Hz
Horizontal/Vertical for 3.5 (lz ~18 @iz
80
2 f PK
70
60
% 501 .
E 40 .
% 30
20
10
o
3.5G 5G (5] T 8 9 10G 18G

Frequency in Hz
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802.11b_2 462 iz

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin
(M) (VIH) (dB(xV)) (dB) (dB) (dB) (dB(V/m)) | (dB(«¥/m)) (dB)
Peak data
2 491.72" H 48.00 32.08 -29.24 - 50.84 74.00 23.16
4923.72Y H 61.01 33.97 -55.31 - 39.67 74.00 34.33
9 848.28 \Y 63.29 36.78 -53.19 - 46.88 74.00 27.12
Average Data
No spurious emissions were detected within 20 dB of the limit.

Horizontal/Vertical for Band-edge
120
100
80 F
2
Z 60
3 40
20
0
2310 2350 2400 2450 2500 2550 2600
Frequency in MHz
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Horizontal/Vertical for 1 @z ~ 3.5 (i

Frequency in Hz

1277
1007
=z 801 Pl
}1 I 4
&=} Ll
= 60T
@
E =
= 40
2071
0
1G 2G 3.5G
Frequency in Hz
Horizontal/Vertical for 3.5 Gz ~ 18 Gz
a0
5 FC( P
70
60
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= » s 2
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T a0 i
=
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802.11b_2 467 M

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(«Vim)) | (dB(xV/m)) (dB)
Peak data
2 483.56" H 55.50 32.07 -29.21 - 58.36 74.00 15.64
4.934.14" H 64.06 33.97 -55.13 - 42.90 74.00 31.10
9 868.22 \Y 62.37 36.79 -53.15 - 46.01 74.00 27.99
Average Data
2 483.56" H 48.49 32.07 -29.21 - 51.35 54.00 2.65

Average data

Ref Lavel 107.00 dbpy - RDW 1 MHz
foe ALL 10 dB BWT 32.1 ms = VBW 3 MHz Mode Swoop
SGL Count 100/100
jcontrolled by EMC3Z @ LEm AvgPwr
[l + 4
U] IS [AN—S— S| N LT
[ —
90
- '\.\\
0 dBuY
N Blank
&0 By 1
- \,f‘*-/“\--
V—...\
40 dbuv- -39 -
30 ABLY —t
-
10 o +
Start 2,47 GHr 22001 :‘ Stop 2.5 GHr
GRRRNRNED o
Horizontal/Vertical for Band-edge
120
100 i 4"
1 \
L
80 b i a3
3 4
Q
e 607 " oY
= g Y \
3
a
= 40
20
(0]
2310 2350 2400 2450 2500 2550 2600

Frequency in MHz
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Horizontal/Vertical for 1 @z ~ 3.5 (i
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802.11b_2 472 iz

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin
(Mitz) (V/H) (dB(V)) (dB) (dB) (dB) (dB(«Vim)) | (dB(xV/m)) (dB)
Peak data
2 487.21" H 51.06 32.07 -29.22 - 53.91 74.00 20.09
4 944 11" H 63.80 33.98 -54.95 - 42.83 74.00 31.17
16 364.22 H 55.43 41.73 -46.33 - 50.83 74.00 23.17
Average Data
2 487.21Y H 47.70 32.07 -29.22 - 50.55 54.00 3.45
Average data
bt 97.00 dBuv = RBW 1 MHz [m?
<
- \/_ . Blank
N —
é;{ﬂ 247 GI:: 32001 Ek‘
Horizontal/Vertical for Band-edge
12071
1001 2
1 \
_ 8071 FCC PK
é 60
E 40- A’”“ hﬁ‘ APt it A N o o A W
20
2?310 2350 24l00 2450 2500 2550 2600

Frequency in MHz
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Horizontal/Vertical for 1 @z ~ 3.5 (i
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802.11g_2 412 iz

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin

(Mtz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(«Vim)) | (dB(xV/m)) (dB)
Peak data

2 389.88" H 55.79 31.88 -29.04 - 58.63 74.00 15.37

4 822.22" \ 65.58 33.93 -53.53 - 45.98 74.00 28.02

9 648.00 \Y 69.28 36.62 -53.63 - 52.27 74.00 21.73

Average Data
2 389.88" H 48.04 31.88 -29.04 0.11 50.99 54.00 3.01

Average data

(=)
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SWT 32.1 ms & VBW 3 MHz Modo Swoep
1 100/100
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80 By — | 1 | i i ! N
40 A J
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10 dBu 1
ﬁan 2.31 GI:') 32001 ﬁ( Stop 2. .41 GHz |
QHUNNENED e
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A0 e S R et A ot e e RS
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802.11g_2 437 Mz

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin
(Miz) (V/H) (dB(V)) (dB) (dB) (dB) (dB(xVim)) | (dB(xV/m)) (dB)
Peak data
4 875.23" H 65.99 33.95 -55.03 - 44 .91 74.00 29.09
9746.78Y \% 65.58 36.70 -53.41 - 48.87 74.00 25.13
Average Data
No spurious emissions were detected within 20 dB of the limit.
Horizontal/Vertical for 1 Gz ~ 3.5 Gk
12771
100
= 807
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] 40
20
0
1G 2G 3.5G
Frequency in Hz
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802.11g_2 462 iz

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(«Vim)) | (dB(xV/m)) (dB)
Peak data
2 483.52" H 60.88 32.07 -29.21 - 63.74 74.00 10.26
492417 H 62.80 33.97 -55.30 - 41.47 74.00 32.53
9 847.38 \Y 63.68 36.78 -53.19 - 47.27 74.00 26.73
Average Data
2 483.52" H 47.57 32.07 -29.21 0.1 50.54 54.00 3.46

Average data

(=)
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802.11g_2 467 M

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(«Vim)) | (dB(xV/m)) (dB)
Peak data
2 483.56" H 55.06 32.07 -29.21 - 57.92 74.00 16.08
4 937.31" \ 40.76 33.97 -55.07 - 19.66 74.00 54.34
9 867.77 \Y 40.76 36.79 -53.15 - 24.40 74.00 49.60
Average Data
2 483.56" H 40.76 32.07 -29.21 0.1 43.73 54.00 10.27

Average data

&

=)

ol 97.00 dByv = RBW 1 MH:
0dB  SWT 32.1ms & VBW 3 MH:  Mode Sweop

SGL Count 1007100
Controled by GMCIZ @ LRm AvgPwr

mMafal
20 dBuV

e ———

80 dBu \

7O dBuV: \
S0 dBu-

50 dau— . \ : _ Blank

CTER LT 37001 pte Stop 2.5 GHz |
GHNNRENED

Horizontal/Vertical for Band-edge

120
100 b
1 \
L
a0 1 I o1
3 4
B3
e 907 ey P
= g Y \
e
a
= 40
20
(0]
2310 2350 2400 2450 2500 2550 2600

Frequency in MHz

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/3 KP20-04137



65, Sinwon-ro, Yeongtong-gu, - -
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SRF0274-B

TEL: 82-31-

KCTL KCTL Inc. Report No.:

285-0894  FAX: 82-505-299-8311

www.ketl.co.kr Page (63) of (184)

KCTL

Horizontal/Vertical for 1 @z ~ 3.5 (i

1277
1007
—_ 8071 K
% _ Pi
W
= 401 .
2071
0
1G 2G 3.5G
Frequency in Hz
Horizontal/Vertical for 3.5 Gz ~ 18 Gz
70
60
. 50
= L o L
E 40t i ¥ ~
g 0
20
10
(8]
3.5G 5G G 7 a 9 10G 18G
Frequency in Hz
This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/3

KP20-04137




KCTL KCTL Inc. Report No.:

65, Sinwon-ro, Yeongtong-gu, - -
Suwon-si, Gyeonggi-do, 16677, Korea KR20-SRF0274-B K L
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (64) of (184) c I

www.kctl.co.kr

802.11g_2 472 iz

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin

(Mtz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(«Vim)) | (dB(xV/m)) (dB)
Peak data

2 483.51" H 51.79 32.07 -29.21 - 54.65 74.00 19.35

4 945,02 H 61.19 33.98 -54.93 - 40.24 74.00 33.76

9887.70 \Y 60.69 36.81 -53.11 - 44.39 74.00 29.61

Average Data
2 483.51" H 43.12 32.07 -29.21 0.1 46.09 54.00 7.91

Average data
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802.11n HT20_2 412 M

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin

(Mtz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(«Vim)) | (dB(xV/m)) (dB)
Peak data

2 389.95" H 58.96 31.88 -29.04 - 61.80 74.00 12.20

4 819.05" \ 65.02 33.93 -53.44 - 45.51 74.00 28.49

9 648.45 \Y 66.54 36.62 -53.63 - 49.53 74.00 24 .47

Average Data
2 389.95" H 47.43 31.88 -29.04 0.12 50.39 54.00 3.61

Average data
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802.11n HT20_2 437 ME

Frequency in Hz

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin
(Miz) (V/H) (dB(V)) (dB) (dB) (dB) (dB(xVim)) | (dB(xV/m)) (dB)
Peak data
4 870.25" H 64.93 33.95 -54.89 - 43.99 74.00 30.01
9747.69 \Y 65.66 36.70 -53.41 - 48.95 74.00 25.05
Average Data
No spurious emissions were detected within 20 dB of the limit.
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802.11n HT20_2 462 M

Frequency Pol. Reading |Ant. Factor | Amp. + Cable DCF Result Limit Margin
(Mtz) (VIH) | (dB(zV)) (dB) (dB) (dB) (dB(«Vim)) | (dB(xV/m)) (dB)
Peak data
2 483.51" H 56.65 32.07 -29.21 - 59.51 74.00 14.49
492417 H 62.04 33.97 -55.30 - 40.71 74.00 33.29
9 848.28 \Y 65.11 36.78 -53.19 - 48.70 74.00 25.30
Average Data
2 483.51" H 48.24 32.07 -29.21 0.12 51.22 54.00 2.78

Average data
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