TEST REPORT

CTK Co., Ltd.
K (Ho-dong), 113, Yejik-ro, Cheoin-gu, Report No.:
Yongin-si, Gyeonggi-do, Korea CTK-2017-02075
Tel: +82-31-339-9970 Page (1) / (86) Pages
CTK Co., Ltd. Fax: +82-31-624-9501
1. Client

- Name : Samsung Electronics Co., Ltd.

o Address : 129, Samsung-ro, Yeongtong-gu Suwon-si, Gyeonggi-do, 16677 Republic of
Korea

> Date of Receipt : 2017-10-13

2. Manufacturer

o Name : Samsung Electronics Co., Ltd.

o Address : 129, Samsung-ro, Yeongtong-gu Suwon-si, Gyeonggi-do, 16677 Republic of
Korea

3. Use of Report : For FCC / ISED Certification

4. Test Sample / Model: wi-Fi Transceiver / WDN220M

5. Date of Test : 2017-10-15 to 2017-11-01

6. Test Standard(method) used : FCC 47 CFR part 15 subpart C 15.247

ISED RSS-247
7. Testing Environment: Temp.: (25 + 5) C, Humidity: (50 + 3) % R.H.
8. Test Results : Compliance

The results shown in this test report refer only to the sample(s) tested unless otherwise
stated. This Test Report cannot be reproduced, except in full.

Tested by Technical Manager -
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1.0 General Product Description

FCCID A3LWDN220M

Certification Number ISED

649E-WDN220M

Equipment model name

WDN220M

Serial number

Prototype

EUT condition

Pre-production, not damaged

Frequency Range

802.11b/g/n_HT20 : 2 412 MHz - 2 472 MHz
802.11n_HT40 : 2 422 MHz - 2 462 MHz

Frequency

Ranga(MHE) 2412 - 2 472
Mode 802.11b 802.11g 802.11n_20
RF output power 19.50 21.42 20.98
Rzrﬁg:(egﬁ‘;) 2422 - 2462
Mode 802.11n_40
RF output power 19.30

Number of channels

802.11b/g/n_HT20 : 13
802.11n_HT40 : 9

Transfer Rate

802.11b:11/5.5/2/ 1 Mbps
802.11g:54/48/36/24 /18 /12 /9 / 6 Mbps
802.11n : up to 300 Mbps

Type of Modulation

802.11b : DSSS
802.11g/n : OFDM

Power Source

DC5YV

Duty Cycle

802.11b : 100 %
802.11g : 100 %
802.11n_HT20 : 100 %

Antenna Type

Metal Antenna

Antenna Gain

ANTO : 1.83 dBi
ANT1 : 1.67 dBi

Hardware Rev

2017.10.19(V1.5)

Software Rev

FC3
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2.0 Facility and Accreditations

2.1 Test Facility

The measurement facility is located at (Ho-dong), 113, Yejik-ro, Cheoin-gu, Yongin-si,
Gyeonggi-do, Korea. The sites are constructed in conformance with the requirements of ANSI
C63.7, ANSI C63.4 and CISPR Publication 22.

2.2 Laboratory Accreditations and Listings

A Registration
Country | Agency Scope of Accreditation Number Logo
USA FCC FCC Part 15 & 18 KR0025
EMI (Electromagnetic Interference / Emission) (805871)
ISED
CANADA ISED EMI (3/10m test site) 8737A-2 I * I
C-986
VCCI V-3 T-1843 l
JAPAN vecr EMI (Electromagnetic Interference / Emission) R-3627 VGI
G-387
EMI (Electromagnetic Interference / Emission)
KOREA MSIP EMS (Electromagnetic Susceptibility / Immunity) KR0025

2.3 Calibration Details of Equipment Used for Measurement

Test equipment and test accessories are calibrated on regular basis.

The maximum time

between calibrations is one year or what is recommended by the manufacturer, whichever is
less. All test equipment calibrations are traceable to the Korea Research Institute of Standards
and Science (KRISS), therefore, all test data recorded in this report is traceable to KRISS.
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3.0 Test Specifications

3.1 Standards

Sl;cc::::i::{:) Requirement(s) Limit (:tat';u:) Test Condition
15.247(a) 6 dB Bandwidth > 500 kHz C
15.247(b) Maximum Output Power < 1 Watt C
15.247(d) Conducted Spurious emission > 30 dBc c
15.247(d) Band Edge > 30 dBc @
15.247(e) Er:rr]\ssi?:,itter Power Spectral ; EH(iBm @ C
15.209 Field Strength of Harmonics 15.209(a) C
15.207 AC Conducted Emissions 15.207(a) C Line Conducted

Note 1: C=Complies NC=Not Complies NT=Not Tested

NA=Not Applicable

Note 2: The data in this test report are traceable to the national or international standards.

ISED Part . . Status -
Section(s) Requirement(s) Limit (Note 1) Test Condition
RSS-Gen .
4.6.1 6 dB Bandwidth NA C
RSS-247 .
5.4(d) Maximum Output Power < 1 Watt c
RSS-Gen . L RSS-247
6.13 Conducted Spurious emission 55 C
RSS-Gen RSS-247
6.13 Band Edge 55 C
RSS-247 Transmitter Power Spectral < 8dBm @ C
5.2(b) Density 3 kHz
RSS-Gen : . RSS-247
6.13 Field Strength of Harmonics 55 C
RSS-Gen 5 Receiver Spurious Emissions F;SlséGen C
ng_gen AC Conducted Emissions SSBS-Gen C Line Conducted

Note 1: C=Complies NC=Not Complies NT=Not Tested

NA=Not Applicable

Note 2: The data in this test report are traceable to the national or international standards.

The sample was tested according to the following specification:

FCC Part 15.247, ANSI C63.10-2013, RSS-247 Issue 2

The tests were performed according to the method of measurements prescribed in
KDB No0.558074.
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3.2 Mode of operation during the test

The EUT is operated in a manner representative of the typical of the equipments.
During at testing, system components were manipulated within the confines of typical usage to
maximize each emission.
For WLAN function, the engineering test program was provided and enabled to make EUT

continuous transmit/receive.

All modulation modes were tests. The results are only attached worst cases.

Test mode
Test Item Modulation Data Rate

6 dB Bandwidth 802.11b 1 Mbps

Maximum Output Power

Conducted Spurious emission

Band Edge 802.11g 6 Mbps

Power Spectral Density

Radiated Emissions Above 1GHz 802.11n MCS 0

AC Conducted Emissions Nomal Mode Auto
Test Frequency

- 802.11b, 802.11g, 802.11n_HT20

1 2 3 6 11 12 13
2 412 MHz 2 417 MHz 2 422 MHz 2 437 MHz 2 462 MHz 2 467 MHz 2 472 MHz
- 802.11n_HT40
3 4 6 8 9 10 11
2 422 MHz 2 427 MHz 2 437 MHz 2 447 MHz 2 452 MHz 2 457 MHz 2 462 MHz
3.3 Device Modifications
The following modifications were necessary for compliance:
Not applicable

CTK-D151-06 R101 Rev.0
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3.4 Peripheral Devices

Device Manufacturer Model No. Serial No.
Note Computer HP ProBook 650 G1 5CG5114KD2
AC/DC Adapter HP PPP012D-S -

3.5 Maximum Measurement Uncertainty

The value of the measurement uncertainty for the measurement of each parameter.

Coverage factor k = 2, Confidence levels of 95 %

Description Uncertainty
Conducted RF Output Power +1.5dB
Power Spectral Density +1.5dB
Occupied Bandwidth + 0.1 MHz
Unwanted Emission(conducted) + 3.0dB
Radiated Emissions (f < 1 GHz) +4.0dB
Radiated Emissions (f > 1 GHz) +5.0dB

3.6 Test Software

Conducted Test

Ics Pro Ver. 6.0.3

Radiated Test

TOYO EMI software EP5RE Ver. 5.1.0

Line Conducted Test

ESCI7, ESCI3 : EMC32 Ver. 8.50.0
ESR7 : EMC32 Ver. 8.53.0
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4.0 Technical Characteristic Test

4.1 ON Time, Duty Cycle

Test Procedures

KDB 558074 Zero-Span Spectrum Analyzer Method.

Test Data:

ON Time

(ms)

Period

(ms)

TX OFF

(ms)

Duty Cycle

(linear) (%)

Duty Cycle

802.11b 10.00 10.00

1.00 100

802.11g 10.00 10.00

1.00 100

802.11n_HT20 10.00 10.00

1.00 100

802.11n_HT40 10.00 10.00

oO|o|Oo|O

1.00 100

Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

P [s08 AC ALIGUAUTO |05 ey L2017 | o e oS R 500 AC SENSEINT ALGNAUTO _|D00231 Ml 01,2017 [ oo T
Marker 1 380.000 ps . Avg Type: Log-Pwr ™ Marker 1 9.30000 ms . Avg Type: Log-Pwr Ract
PNO: Fast —— 11ig: Free Run ol PNO: Fast —— 1rig: Free Run el
IFGain:Low Atten: 40 dB oET o IFGain:Low Atten: 40 dB oerN
Mkr1 380.0 ps NextPeak Mkr1 9.300 ms NextPeak
{9 daiav Ref 30.00 dBm 6.93 dBm 19 deidiv Ref 30.00 dBm 9.14 dBm
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oo 00 ¢
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000 000
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Duty Cycle_802.11g
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s sratus s satus
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4.2 6dB Bandwidth
Test Procedures (ANSI C63.10-2013 6.9.2)

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.

Test Procedures (ANSI C63.10-2013 6.9.3)

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers are each equal to 0.5% of the total mean power of
the given emission.

Use the 99% power bandwidth function of the instrument and report the measured
bandwidth.

Test Settings :

Center frequency = the highest, middle and the lowest channels

a) RBW = 100 kHz b) VBW > 3 x RBW

c) Detector = peak d) Trace mode = Max hold
e) Sweep = auto couple

f) Allow trace to fully stabilize

g) 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.

Minimum Standard:

6 dB Bandwidth > 500kHz

CTK-D151-06 R101 Rev.0
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CTK Co., Ltd. Fax: +82-31-624-9501
Test Data:
[ANTO]
6 dB Bandwidth and 99% Bandwidth (MHz)

Mode 802.11b 802.11g 802.11n HT20
Frequency 6dB 99% 6dB 99% 6dB 99%
2412 MHz 9.135 14.105 16.320 16.375 17.590 17.555
2417 MHz 9.585 14.139 16.350 16.395 17.380 17.574
2 422 MHz 9.583 14.159 16.120 16.429 17.390 17.560
2 437 MHz 9.577 14.141 16.310 16.422 17.570 17.585
2 462 MHz 9.143 14.094 16.350 16.382 17.390 17.564
2 467 MHz 9.138 14.054 16.350 16.386 17.570 17.548
2472 MHz 9.129 14.045 16.350 16.389 17.180 17.546

6 dB Bandwidth and 99% Bandwidth (MHz)

Mode 802.11n HT40

Frequency 6dB 99%

2 422 MHz 35.820 35.877
2 427 MHz 35.700 35.851
2 437 MHz 35.800 35.865
2 447 MHz 35.910 35.868
2 452 MHz 35.890 35.863
2 457 MHz 35.890 35.868
2 462 MHz 35.860 35.857

CTK-D151-06 R101 Rev.0
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[ANT1]
6 dB Bandwidth and 99% Bandwidth (MHz)

Mode 802.11b 802.11g 802.11n HT20
Frequency 6dB 99% 6dB 99% 6dB 99%
2412 MHz 9.567 14.063 15.760 16.344 16.920 17.556
2417 MHz 9.572 14.101 16.330 16.359 17.570 17.556
2 422 MHz 9.574 14.072 16.350 16.398 17.560 17.587
2 437 MHz 9.125 14.055 16.340 16.376 17.590 17.575
2 462 MHz 10.010 14.082 16.350 16.352 17.590 17.549
2 467 MHz 9.138 14.067 16.340 16.340 17.320 17.541
2472 MHz 9.138 14.057 16.310 16.329 16.980 17.538

6 dB Bandwidth and 99% Bandwidth (MHz)

Mode 802.11n HT40

Frequency 6dB 99%

2 422 MHz 35.300 35.844
2427 MHz 35.100 35.860
2 437 MHz 35.080 35.881
2 447 MHz 35.150 35.906
2 452 MHz 35.100 35.889
2 457 MHz 35.080 35.856
2 462 MHz 35.660 35.849

See next pages for actual measured spectrum plots.
CTK-D151-06 R101 Rev.0
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16.429 MHz FreqOffsef|
Transmit Freq Error 3.607kHz  OBW Power 99.00 % OHz|
x dB Bandwidth 16.12MHz  xdB 6.00 dB
AL EE ExE T
(Center Freq 2.462000000 GHz Radio Std: None reauency
== Trig:Fres Run ‘vglHiole: 010
G #itten: 34 4B ExtGain; 06048 Radio Device: BTS
10d8/iv___Ref 24.00 dBm
Log
CenterFreq|
. 2462000000 GH|
160

=

Center 2462 GHz Span 50 MHz oot
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms| ep)|
laute Man|
Occupied Bandwidth Total Power 22.0 dBm
16.382 MHz rreqonee]
Transmit Freq Error -9.785 kHz OBW Power 99.00 % OHz
x dB Bandwidth 16.35 MHz x dB .00 dB
= s
R ) SENsET SUIGHAJTO I0p731 i 01,2017
Conter Froa 2472000000 GHz Genter Freq; 2472000000 GFz Radio 5td: None Frequency
== Trig:Free Run ‘AvglHold> 10110
MFGaintow | 3Aten:32 a8 ExtGain: 06048 Radio Device: BTS
10dBidiy___Ref 20.00 dBm
Log
Center Freq|
) 2472000000 GH
100
00
0
s00
0
7
Center 2472 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms, CF Step)
laute Man|
Occupied Bandwidth Total Power 17.5 dBm
16.389 MHz rroqonse]
Transmit Freq Errar -7.540 kHz OBW Power 99.00 % Ok
x dB Bandwidth 16.35 MHz x dB -6.00 dB

fsratus.

CTK-D151-06

AL 3 00 ‘ml AGNALTO | 02:06:43 FMiNow 01,2017 Fi
enter Freq 2417000000 GHZ Canter Freq: 2417000000 Ghz Radio Std: None requency
== Trig: Free Run AvglHold: 10110
MFGaintow | PAtten: 3 4B ExtGain: 06048 Radio Dovice: BTS
10 dsialy___Ref 24.00 dBm
Log
" CenterFreq
a0 - 2417000000 GHz
®0 !
50
0
Center 2417 GHz Span 50 MHz, P
#Res BW 100 kHz #VBW 300 KHz Sweep 4.8ms, 5000000 Mre
Man
Occupied Bandwidth Total Power 24.4 dBm
16.395 MHz FreqOffset
Transmit Freq Error 4.070 kHz OBW Power 99.00 % OHz|
x dB Bandwidth 16.35MHz  xdB -6.00 dB

== Trig: Free Run AvglHold>1010
HFGainiLow | #Atten:36 dB ExtGain: 05048 Radio Davice: BTS
10 dzsiy___Ref 24.00 dBm
Log
" CenterFreq
10
600
50
&0
Center 2.437 GHz Span 50 MHz,
[#Res BW 100 kHz #VBW 300 kHz Sweep 48ms[ . CFStep
N N Javto Man
Occupied Bandwidth Total Power 25.4 dBm
16.422 MHz FreqOffset
Transmit Freq Error 7.733kHz  OBW Power 99.00 % 0Hz
x dB Bandwidth 1631MHz  xdB .00 dB

reg: Gz Radio Std: None
Trig: Free Run AvglHold: 10110
AFGaimLow | #Atten:32 dB ExtGain: 06048 Radio Davice: BTS
10 dgidiy___Ref 20,00 dBm
Log
o CenterFreq
oo
20
a0 !
0o
a0
0
Center 2467 GHz Span 50 MHz cFstep
#Res BW 100 kHz #VBW 300 KHz Sweep 4.8ms 5000000 e
lauto Man
Occupied Bandwidth Total Power 19.2dBm
16.386 MHz rreqonest
Transmit Freq Error -7.511 kHz OBW Power 99.00 % 0Hz|
x dB Bandwidth 16.35 MHz xdB -6.00 dB
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RL . ~F' 502 .'.f‘
Center Freq 2.412000000 GHz

e e T O ——
Canter Fraq: 2412000000 GHz Radio Std: Nons Frequency
ig: Free Run Avg|Hold: 10110
AFGaimLow | #htten: 35 dB ExtGain: 06048 Radio Device:BTS
10dEidly___Ref 24.00 dBm
Log
Center Freq|
2412000000 GHz|
e
3
.
60
Center 2412 GHz Span 50 MHz orst
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms, P
|auto Man|
Occupied Bandwidth Total Power 22.9dBm
17.555 MHz Freqoffset|
Transmit Freq Error 11.838 kHz OBW Power 99.00% OHz
x dB Bandwidth 17.59 MHz xdB .00 dB.
AL EE T EEE T
[Center Freq 2.422000000 GHz Radio Std: Ne requency
== Trig: Free Run AuglHold: 10/10
AFGaintow | #Atton:36 4B ExtGain: 06048 Radio Device:BTS
10d8/iy___Ref 24.00 dBm
Log
Center Freq|

2422000000 GHz|

60

Center 2.422 GHz

Span 50 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms CF Step|
ut M:
Occupied Bandwidth Total Power 24.8 dBm i -
17.560 MHz Freqoffse
Transmit Freq Error 2484kHz  OBW Power 99.00 % 0Hz
x dB Bandwidth 17.39MHz  xdB -6.00 dB
o T =Y AL a0 | g
(Center Freq 2.462000000 GHz Radio Std: None reauency
= TrigiFree Run  Avgltald: 10110
G #itten: 34 4B ExtGain: 06048 Radio Device:BTS
10deiciy__Ref 24.00 dBm
Log
CenterFreq|

2462000000 GHz|

Center 2462 GHz

Span 50 MHz
“#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms CF Step|
laute Man|
Occupied Bandwidth Total Power 22.4 dBm
17.564 MHz FreqOffsef|
Transmit Freq Error =1.187 kHz OBW Power 99.00 % oHy
x dB Bandwidth 17.39MHz  xdB 6.00 dB
= ararus
" s SSEDT BLIGUATD oo S7iszPNDrOL 2017
CoriorFroa 2472000000 GAZ Genter Freq 2472000000 Gz Radio Std: None Frequency
S TrigFreeRun  AvglHold: 1010
MFGaimtow  #Atten: 0 dB ExtGain; 06048 Radio Device: BTS
1045idiv___Ref 20.00 dBm
Log T
| CenterFreq|

2.472000000 GHz|

Center 2. Hz
#Res BW 100 kHz

Span 50 MHz

=

#VBW 300 kHz Sweep 4.8ms, CF Step)
ot Man|
Occupied Bandwidth Total Power 16.7 dBm —
17.546 MHz FreqOffsef|
Transmit Freq Error 3.340 kHz OBW Power 99.00 % oHy
x dB Bandwidth 1718MHz  xdB 6.00 dB

fsratus.

CTK-D151-06

"L AT
enter Freq 2.417000000 GHz

ALIGUATD

0524352 Py 03, 2017

Frequency

Canter Freq: 2417000000 Ghz Radio Std: Nane
== Trig: Free Run AvglHold: 10110
MFGaintow | PAtten: 3 4B ExtGain: 06048 Radio Dovice: BTS
10 dsialy___Ref 24.00 dBm
Log
" CenterFreq
a0 1 - 2417000000 GHz
®0
50
0
Center 2417 GHz Span 50 MHz, P
#Res BW 100 kHz #VBW 300 KHz Sweep 4.8ms, 5000000 Mre
Man
Occupied Bandwidth Total Power 24.2 dBm
17.574 MHz FreqOffset
Transmit Freq Error 6.445 kHz OBW Power 99.00 % OHz|
x dB Bandwidth 17.38MHz  xdB -6.00 dB

== Trig: Free Run ‘vglHold: 10110
HFGainiLow | #Atten:36 dB ExtGain: 06048 Radio Davice: BTS
10 dzsiy___Ref 24.00 dBm
Log
" CenterFreq
10 e
600 4
50
&0
Center 2.437 GHz Span 50 MHz,
[#Res BW 100 kHz #VBW 300 kHz Sweep 48ms[ . CFStep
N N Javto Man
Occupied Bandwidth Total Power 25.2dBm
17.585 MHz FreqOffset
Transmit Freq Error 2.361kHz  OBW Power 99.00 % 0Hz
x dB Bandwidth 1757 MHz  xdB .00 dB

reg: Radio Std: None
Trig: Free Run AvglHold> 10110
AFGaimLow | #Atten:32 dB ExtGain: 06048 Radio Davice: BTS
10 dgidiy___Ref 20,00 dBm
Log
o CenterFreq
oo
20
a0
0o
0 t
a0
0
Center 2467 GHz Span 50 MHz cFstep
#Res BW 100 kHz #VBW 300 KHz Sweep 4.8ms 5000000 e
lauto Man
Occupied Bandwidth Total Power 19.0 dBm
17.548 MHz rreqonest
Transmit Freq Error -4.136 kHz OBW Power 99.00 % 0Hz|
x dB Bandwidth 17.57 MHz xdB -6.00 dB
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W T gz e T o — " R T T E——
Center Freq 2.422000000 GHz Gonter Freq: 2422000000 GHz Radio Std: None Frequency Tl Tan SO0 ICHE Contor Freq:2.427000000 GHz Radio Std: None Frequency
== Trig: Free Run ‘AuglHold: 10110 == Trig: Free Run AvglHold: 10110
AFGaintow | #Aten:32dB ExtGain: 06048 Radio Device:BTS HFGainiLow | #Aten:32 dB ExtGain: 06048 Radio Dovice: BTS
10dEidly___Ref 20.00 dBm 10 dBidy___Ref 20.00 dBm
Log Log
9 Center Freq| o CenterFreq
o 2422000000 GHz| oo s 2427000000 GHz
0 00
o 0o
0 520
700 70
Center 2.422 GHz Span 100 MHz orst Center 2427 GHz Span 100 MHz| e
#Res BW 100 kHz #VBW 300 kHz Sweep 9.6 ms, P #Res BW 100 kHz #VBW 300 KHz Sweep 9.6ms|| o F S
|auto Man| lauto Man
Occupied Bandwidth Total Power 21.6 dBm Occupied Bandwlidth Total Power 22.7 dBm
35.877 MHz Freqoffset| 35.851 MHz Freqoffset
Transmit Freq Error 21.477 kHz OBW Power 99.00% OHz Transmit Freq Error 22.588 kHz OBW Power 99.00 % OHz|
x dB Bandwidth 35.82 MHz xdB .00 dB. x dB Bandwidth 3570MHz  xdB -6.00 dB
AL EEN T EEE AL 1itazs ooy [
[Center Freq 2.437000000 GHz requency
== Trig: Free Run AuglHold: 10/10 = Trig: Free Run AvglHold: 10110
ArGaintow  #Aten:32dB ExtGain: 0608 Radio Device: BTS HiGainiLow | #Atten:32 dB Ext Gain: .60 4B
104d8/iv___Ref 20.00 dBm 10dzgiy___Ref 20.00 dBm
Log Log
Center Freq| o CenterFreq
o > 2437000000 GHz| oo
0 00
00 20
00 { a0
o 0o
00 0
Center 2.437 GHz ‘Span 100 MH Center 2447 GHz Span 100 MHZ|
#Res BW 100 kHz #VBW 300 kHz Sweep 9.6ms CF Step #Res BW 100 kHz #VBW 300 KHz Sweep 9.6ms|| , CF Step|
|aute M| N N lauto Man
Occupied Bandwidth Total Power 23.5dBm Occupied Bandwidth Total Power 21.8 dBm
35.865 MHz FreqOffset 35.868 MHz FreqOfiset|
Transmit Freq Error 5.655 kHz OBW Pawer 99.00 % oHz Transmit Freq Error -9.537kHz  OBW Power 99.00 % 0Hz
x dB Bandwidth 35.80 MHz x dB .00 dB. x dB Bandwidth 35.91 MHz xdB -6.00 dB
AL b TS e SLIGHAJ 0 |11 1520 i 01, 2037
Center Freq 2.452000000 GHz Radio Std: None Frequency reg Gz Radio Std: None
== Trig: Free Run AuglHold: 10/10 Trig: Free Run AvglHold: 10110
G #htton: 30 dB ExtGain: 06048 Radio Device: BTS HFGainiLow  #Atten:30 dB ExtGain: 06048 Radio Davice: BTS
10d8/iv___Ref 20.00 dBm 10dzidiv___Ref 20.00 dBm
Log Log
Center Freq| o CenterFreq
0 2.452000000 GHz| oo
100 T
0o 20
0 a0
w0 0o
00 a0
70 0
Center 2452 GHz ‘Span 100 MH oot Center 2457 GHz Span 100 MHz| or st
#Res BW 100 kHz #VBW 300 kHz Sweep 9.6 ms| ep)| #Res BW 100 kHz #VBW 300 kHz Sweep 9.6 ms| 10.000000 Mﬂ:
laute Man| ) N lauto Man
Occupied Bandwidth Total Power 21.1dBm Occupied Bandwidth Total Power 20.3 dBm
35.863 MHz Freqoffsef| 35.868 MHz FreqoOfiset
Transmit Freq Error -17.069kHz  OBW Power 99.00 % ok Transmit Freq Error 7.884kHz  OBW Power 99.00 % OHz
x dB Bandwidth 35.89 MHz x dB .00 dB x dB Bandwidth 35.89 MHz xdB -6.00 dB
= s = sraus|
R T SENsET AUGHAJTO L5111 MY 01,2017
Center Freq 2.462000000 GHz Center Freq; 2462000000 GHz Radio Std: None Frequency
== Trig:Free Run Avglold: 1010
FGaimLow | dhtten: 28 4B ExtGain: 06048 Radio Device:BTS
10dBidiy___Ref 20.00 dBm
Log
Center Freq|
) 2462000000 GH
100
00
0
s00
0
7
Center 2462 GHz ‘Span 100 MH
#Res BW 100 kHz #VBW 300 kHz Sweep 9.6ms, CF Step)
laute Man|
Occupied Bandwidth Total Power 18.7 dBm
35.857 MHz Freqoffsef|
Transmit Freq Error 25.067kHz  OBW Power 99.00 % Ok
x dB Bandwidth 35.86 MHz x dB -6.00 dB
= s
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RL . ~F' 502 .'.f‘
Center Freq 2.412000000 GHz

R T T E—
Center Freq: 2412000000 Gtz Radio St Nene Frequency
ig: Free Run Avg|Hold: 10110
ArGaimLow | Hhtten: 34 4B ExtGain: 06048 Radio Device: BTS
10dBidly___ Ref 24.00 dBm
Log
CenterFreq|
2412000000 GH
e
o
- :
60
Center 2412 GHz Span 50 MHz. P
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms, P
[
Occupled Bandwidth Total Power 26.4 dBm = ™
14.063 MHz FreqOffset|
Transmit Freq Error 17.905 kHz OBW Power 99.00% OHz
x dB Bandwidth 9567 MHz  xdB 6.00 dB
AL EE T EEE T
[Center Freq 2.422000000 GHz Radio Std: Ne requency
== Trig:Fres Run ‘vglHiole: 010
AFGaintow | #Atton:34 4B ExtGain; 06048 Radio Device: BTS
10d8/iy___Ref 24.00 dBm
Log T I
I I Center Freq|
“a | | 2422000000 Gh|
150
60 ¥
o
560
ICenter 2.422 GHz ‘Span 50 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms CF Step|
Jaute Man|
Occupied Bandwidth Total Power 26.7 dBm
14.072 MHz FreqOffsef|
Transmit Freq Error 13.795kHz  OBW Power 99.00 % OHz|
x dB Bandwidth 9574MHz  xdB 6.00 dB
AL EE ExE N T
(Center Freq 2.462000000 GHz Radio Std: None reauency
== Trig:Fres Run ‘vglHiole: 010
G #itten: 34 4B ExtGain; 06048 Radio Device: BTS
10d8/iv___Ref 24.00 dBm
Log T ]
I I Center Freq|
. | | 2462000000 GH|
160
20
o
o ‘ ‘
) \

Center 2462 GHz

Span 50 MHz

“#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms CF Step|
laute Man|
Occupied Bandwidth Total Power 27.0 dBm
14.082 MHz FreqOffsef|
Transmit Freq Error ~7.591 kHz OBW Power 99.00 % oHy
x dB Bandwidth 10.01MHz  xdB 6.00 dB
= ararus
o ) SSEDT ALLGATO Toa B3 Por 0L 2027
CoriorFroa 2472000000 GAZ Genter Freq 2472000000 Gz Radio Std: None Frequency
S TrigFreeRun  AvglHold: 1010
MFGaimtow | #Atten: 34 B ExtGain; 06048 Radio Device: BTS
10d8idiv___Ref 24.00 dBm
Log T ]
| | CenterFreq|
. i i 2472000000 GHz|
150
20
3
o
Center 2472 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms, CF Step)
laute Man|
Occupied Bandwidth Total Power 26.5 dBm
14.057 MHz FreqOffsef|
Transmit Freq Error -6.035 kHz OBW Power 99.00 % oHy
x dB Bandwidth 9138MHz  xdB 6.00 dB

=

fsratus.

CTK-D151-06

"L AT
enter Freq 2.417000000 GHz [

T ——
enter Freq: 2.417000000 GHz Radio Std: None. Frequency
== Trig: Free Run AvglHold: 10110
MFGaintow | PAtien: 34 4B ExtGain: 080 4B Radio Device: BTS
10 dsialy___Ref 24.00 dBm
Log
" CenterFreq
i 2417000000 GHz

&0

Center 2.417 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz,
Sweep 4.8 ms|

F Step

Occupied Bandwlidth

14.101 MHz
Transmit Freq Error 13.495 kHz
x dB Bandwidth 9.572 MHz

Total Power

OBW Power
xdB

26.6 dBm

99.00 %
-6.00 dB

ci
5.000000 MHz|
Man

FreqOffset|
o0Hz

AvglHol

Ext Gain: 0.60 dB

or10

o dB/div

Ref 24,0

Log

Center Freg|

Center 2.437 GHz
#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

14.055 MHz

2315 kHz
9.125 MHz

Total Power

‘OBW Power
x dB

Span 50 MHz
Sweep 4.8ms 5.000000 MHz|
26.3 dBm fpute ten
FreqOffset|
99.00% ok
-6.00 dB

req:
Trig: Free Run

GHz

Radio Std: None

AvglHold: 10110
AFGaimLow | #Atten:34 dB ExtGain: 06048 Radio Davice: BTS
10 dgidy___Ref 24.00 dBm
Log T T
" I | CenterFreq
» Vi Tl
a0
20
%0
o t i
0
&0
Center 2467 GHz Span 50 MHz or st
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms| 5000000 Mﬂ:
lauto Man
Occupied Bandwidth Total Power 26.5 dBm
14.067 MHz rreqonest
Transmit Freq Error -6.602 kHz OBW Power 99.00 % 0Hz|
x dB Bandwidth 9.138 MHz xdB -6.00 dB
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RL . ~F' 502 .'.f‘
Center Freq 2.412000000 GHz

R T E—
Center Freq: 2412000000 Gtz Radio Sté: Nene Frequency
ig: Free Run Avg|Hold: 10110
ArGaimLow | Hhtten: 34 4B ExtGain: 06048 Radio Device: BTS
10dBidly___ Ref 24.00 dBm
Log
CenterFreq|

2412000000 GHz|

"L AT E
enter Freq 2.417000000 GHz Center Frs

Center 2412 GHz

Span 50 MHz.

#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms, CF Step)
|aute Man|
Occupied Bandwidth Total Power 21.0dBm
16.344 MHz FreqOffset|
Transmit Freq Error 11.695 kHz OBW Power 99.00% OHz
x dB Bandwidth 15.76MHz  xdB 6.00 dB
AL EE T EEE N T
[Center Freq 2.422000000 GHz Radio Std: Ne requency
== Trig:Fres Run ‘vglHiole: 010
AFGaintow | #Atton:36 4B ExtGain; 06048 Radio Device: BTS
10d8/iy___Ref 24.00 dBm
Log T
I CenterFreq|
“a { 2422000000 Gh|
150
60 b
o
560
ICenter 2.422 GHz ‘Span 50 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms CF Step|
Jaute Man|
Occupied Bandwidth Total Power 25.8 dBm
16.398 MHz FreqOffsef|
Transmit Freq Error 14.716kHz  OBW Power 99.00 % OHz|
x dB Bandwidth 16.35MHz  xdB 6.00 dB
AL EE ExE T
(Center Freq 2.462000000 GHz Radio Std: None reauency
== Trig:Fres Run ‘vglHiole: 010
G #itten: 36 B ExtGain; 06048 Radio Device: BTS
10d8/iv___Ref 24.00 dBm
Log T
I CenterFreq|
. i 2462000000 GH|
160

Center 2462 GHz

R T —
417000000 GHz Radio Std: None. Frequency
== Trig: Free Run AvglHold: 10110
MFGaintow | PAtten: 3 4B ExtGain: 06048 Radio Dovice: BTS
10 dsialy___Ref 24.00 dBm
Log
" CenterFreq
a0 . ! 2417000000 GHz
®0
50
0
Center 2417 GHz Span 50 MHz, P
#Res BW 100 kHz #VBW 300 KHz Sweep 4.8ms, 5000000 Mre
Man
Occupied Bandwidth Total Power 24.5 dBm
16.359 MHz FreqOffset
Transmit Freq Error 12.436 kHz OBW Power 99.00 % OHz|
x dB Bandwidth 16.33MHz  xdB -6.00 dB

AvglHol
Ext Gain: 0.60 dB

or10

10 dg/dly___Ref 24,00 dBm

Log T

Center Freg|

Center 2.437 GHz

Span 50 MHz,
[#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms|
Occupied Bandwidth Total Power 25.1 dBm
16.376 MHz
Transmit Freq Error 2201kHz  OBW Power 99.00 %
x dB Bandwidth 1634MHz  xdB .00 dB

3

5.000000 MHz|
o

Man

FreqOffset|
oHz

AFGainLow

req:
Trig: Free Run

GHz
AvglHol

or10

Rac

Std: None

Span 50 MHz
“#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms CF Step|
laute Man|
Occupied Bandwidth Total Power 22.3 dBm
16.352 MHz FreqOffsef|
Transmit Freq Error 2.146 kHz OBW Power 99.00 % oHy
x dB Bandwidth 16.35MHz  xdB 6.00 dB
= ararus
" s SSEDT ALIGUATO ToaS7iszpNDrOL 2017
CoriorFroa 2472000000 GAZ Genter Freq 2472000000 Gz Radio Std: None Frequency
S TrigFreeRun  AvglHold: 1010
MFGaimtow  #Atten: 0 dB ExtGain; 06048 Radio Device: BTS
1045idiv___Ref 20.00 dBm
Log
CenterFreq|
] 2472000000 GHz|
100
00

Center 2. Hz
#Res BW 100 kHz

Span 50 MHz

=

#VBW 300 kHz Sweep 4.8ms, CF Step)
ot Man|
Occupied Bandwidth Total Power 17.8 dBm —
16.329 MHz FreqOffsef|
Transmit Freq Error 47Hz  OBW Power 99.00 % oHz
x dB Bandwidth 16.31MHz  xdB 6.00 dB

fsratus.

#aten: 32 dB ExtGain: 06048 Radio Davice: BTS
10 dgidiy___Ref 20,00 dBm
Log
o CenterFreq
oo
20
a0
0o
a0
0
Center 2467 GHz Span 50 MHz cFstep
#Res BW 100 kHz #VBW 300 KHz Sweep 4.8ms 5000000 e
lauto Man
Occupied Bandwidth Total Power 20.0 dBm
16.340 MHz rreqonest
Transmit Freq Error 47T Hz OBW Power 99.00 % OHz,
x dB Bandwidth 16.34 MHz xdB -6.00 dB
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RL . ~F' 502 .'.f‘
Center Freq 2.412000000 GHz

e e T T o — " T T T E——
Gonter Freq: 2412000000 GHz Radio Sté: None Frequency S Tan SO0 I0CHE Contor Freq:2.417000000 GHz Radio Std: None Frequency
ig: Fres Run AvglHold: 10110 == Trig: Free Run AvglHold: 10110
AFGaintow | #Atten:36 4B ExtGain: 06048 Radio Device:BTS HFGainiLow | #Atten:36 dB ExtGain: 06048 Radio Dovice: BTS
10dEidly___Ref 24.00 dBm 10 dBidy___Ref 24.00 dBm
Log Log
Center Freq| w CenterFreq
2412000000 GHz| a0 1 . 2417000000 GHz
e
6 ¥ B0 +
. 50
60 60
Center 2412 GHz Span 50 MHz orst Center 2417 GHz Span 50 MHz| e
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms, P #Res BW 100 kHz #VBW 300 KHz Sweep 4.8ms, 5000000 Mre
|auto Man| Man
Occupied Bandwidth Total Power 23.5dBm Occupied Bandwlidth Total Power 24.7 dBm
17.556 MHz Freqoffset| 17.556 MHz Freqoffset
Transmit Freq Error 20.673 kHz OBW Power 99.00% OHz Transmit Freq Error 13.123 kHz OBW Power 99.00 % OHz|
x dB Bandwidth 16.92 MHz xdB .00 dB. x dB Bandwidth 17.57MHz ~ xdB -6.00 dB
AL EE T EEE Aoato — [eissmioroLzey | g
[Center Freq 2.422000000 GHz requency
== Trig: Free Run AuglHold: 10/10 = Trig: Free Run AvglHold: 10110
AFGaintow  #Aten:36 4B ExtGain: 0608 Radio Device: BTS HFGainiLow | #Atten:36 4B Ext Gain: 060 4B
10d8/iy___Ref 24.00 dBm 10 dzsiy___Ref 24.00 dBm
Log T I Log
I I CenterFreq| 1" Center Fregq|
N T T 2422000000 GHz| 400
600
50 50 L
60 i
. L
260 &0
ICenter 2.422 GHz ‘Span 50 MHz| Center 2.437 GHz Span 50 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8ms CF Step #Res BW 100 kHz #VBW 300 KHz Sweep 4.8ms|| CF Step|
aut [ Jaut "
Occupied Bandwidth Total Power 259 dBm i - Occupied Bandwidth Total Power 255 dBm e -
17.587 MHz FreqOffset 17.575 MHz FreqOfiset|
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4.3 OUTPUT POWER
Test Procedures
Average Power(Procedure 9.2.2.2 in KDB 558074, Method AVGSA-1)

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal

channel power integration function is used to integrate the power over a bandwidth greater
than or equal to the 99% bandwidth.

EUT Spectrum Analyzer

Test Settings:
Center frequency = the highest, middle and the lowest channels

a) span = 1.5 x OBW b) RBW = 1 MHz
c) VBW = 3 x RBW d) Sweep time = auto
e) Detector = RMS f) average at least 100
Limit
Operating ANT Limit (dBm)
Mode Mode ANT Configuration (Gd?ELn) ECC IC
SISO 802.11b/g/n ANTO 1.83 30 36
SISO 802.11b/g/n ANT1 1.67 30 36
MIMO (2Tx) 802.11g/n ANTO + ANT1 4.76 30 36
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Test Data

Test Mode : 802.11b_

ANTO

Measured Output Power (dBm)

Frequency (MHz) Result (dBm) Limit (dBm) Margin (dB)
2412 18.45 30 11.55
2417 19.34 30 10.66
2422 19.50 30 10.50
2 437 19.49 30 10.51
2 462 17.42 30 12.58
2 467 13.57 30 16.43
2472 11.72 30 18.28

Test Mode : 802.11g_ANTO
Measured Output Power (dBm)

Frequency (MHz) Result (dBm) Limit (dBm) Margin (dB)
2412 13.49 30 16.51
2417 17.18 30 12.82
2422 18.15 30 11.85
2 437 18.17 30 11.83
2 462 14.94 30 15.06
2 467 12.16 30 17.84
2472 10.33 30 19.67

Test Mode : 802.11n_HT20_ANTO
Measured Output Power (dBm)

Frequency (MHz) Result (dBm) Limit (dBm) Margin (dB)
2412 15.74 30 14.26
2417 17.01 30 12.99
2422 17.61 30 12.39
2 437 18.02 30 11.98
2 462 15.26 30 14.74
2 467 11.83 30 18.17
2472 9.59 30 20.41

Test Mode : 802.11n_HT40_ANTO
Measured Output Power (dBm)

Frequency (MHz) Result (dBm) Limit (dBm) Margin (dB)
2422 14.26 30 15.74
2427 15.46 30 14.54
2 437 16.27 30 13.73
2 447 14.60 30 15.40
2 452 13.88 30 16.12
2 457 13.08 30 16.92
2 462 11.43 30 18.57
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Test Mode : 802.11b_

ANT1

Measured Output Power (dBm)

Frequency (MHz) Result (dBm) Limit (dBm) Margin (dB)
2412 18.59 30 11.41
2417 18.84 30 11.16
2422 18.92 30 11.08
2 437 18.50 30 11.50
2 462 19.24 30 10.76
2 467 18.69 30 11.31
2472 18.68 30 11.32

Test Mode : 802.11g_ANT1
Measured Output Power (dBm)

Frequency (MHz) Result (dBm) Limit (dBm) Margin (dB)
2412 13.80 30 16.20
2417 17.29 30 12.71
2422 18.65 30 11.35
2 437 17.99 30 12.01
2 462 15.23 30 14.77
2 467 12.76 30 17.24
2472 10.63 30 19.37

Test Mode : 802.11n_HT20_ANT1
Measured Output Power (dBm)

Frequency (MHz) Result (dBm) Limit (dBm) Margin (dB)
2412 15.79 30 14.21
2417 17.10 30 12.90
2422 18.26 30 11.74
2 437 17.92 30 12.08
2 462 15.57 30 14.43
2 467 12.58 30 17.42
2472 10.06 30 19.94

Test Mode : 802.11n_HT40_ANT1
Measured Output Power (dBm)

Frequency (MHz) Result (dBm) Limit (dBm) Margin (dB)
2422 14.53 30 15.47
2427 15.64 30 14.36
2 437 16.30 30 13.70
2 447 14.38 30 15.62
2 452 13.43 30 16.57
2 457 12.90 30 17.10
2 462 11.40 30 18.60
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Test Mode : 802.11g_ ANTO+ANT1

Measured Output Power (dBm)

Frequency (MHz) Result (dBm) Limit (dBm) Margin (dB)
2412 16.66 30 13.34
2417 20.25 30 9.75
2422 21.42 30 8.58
2 437 21.09 30 8.91
2 462 18.10 30 11.90
2 467 15.48 30 14.52
2472 13.49 30 16.51

Test Mode : 802.11n_HT20 ANTO+ANT1

Measured Output Power (dBm)

Frequency (MHz) Result (dBm) Limit (dBm) Margin (dB)
2412 18.78 30 11.22
2417 20.07 30 9.93
2422 20.96 30 9.04
2 437 20.98 30 9.02
2 462 18.43 30 11.57
2 467 15.23 30 14.77
2472 12.84 30 17.16

Test Mode : 802.11n_HT40_ ANTO+ANT1

Measured Output Power (dBm)

Frequency (MHz) Result (dBm) Limit (dBm) Margin (dB)
2422 17.41 30 12.59
2427 18.56 30 11.44
2 437 19.30 30 10.70
2 447 17.50 30 12.50
2 452 16.67 30 13.33
2 457 16.00 30 14.00
2 462 14.43 30 15.57
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