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Test Requirement

Applicable Rule

(Section 15.247) Result

Minimum 6 dB Bandwidth

15.247(a)(2)
RSS-Gen (6.6) Pass
RSS-247 Issue 2 5.2 (a)

15.247(b)(3)

Maximum Peak Conducted Output Power RSS-Gen (6.12) Pass
RSS-247 Issue 2 5.4 (d)
. 15.247(e)
Power Spectral Density RSS-247 Issue 2 5.2 (b) Pass
Emissions In Non-Restricted Frequency Bands 15.247(d) Pass

RSS-247 Issue 2 5.5

Emissions In Restricted Frequency Bands (Radiated
emission measurements)

15.247(d), 15.205, 15.209
RSS-Gen (6.13), (7.1) and (8.9)
RSS-247 Issue 2 5.5 Pass
RSS-Gen Table 4 of(8.9), Table
6 of(8.10), Table 2 of (7.1.2)

Emission On The Band Edge

15.247(d), 15.205
RSS-247 Issue 2 5.5 Pass
RSS-Gen Table 6 of 8.10

Occupied Bandwidth RSS-Gen (6.6) Pass
AC Power Line Conducted Emission 15.207 Pass
Antenna Requirement 15.203 Pass
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1.1. Identification of the EUT

Product:

802.11b/g/n module

Model No.:

6188S-UF

Operating Frequency:

1.
2.

2412 MHz ~ 2462 MHz for 802.11b, 802.11g, 802.11n HT20
2422 MHz ~ 2452 MHz for 802.11n HT40

Channel Number:

1.

2

11 channels for 2412 MHz ~ 2462 MHz
9 channels for 2422 MHz ~ 2452 MHz

Access scheme:

DSSS, OFDM

Rated Power:

DC5V

Power Cord:

N/A

Sample Received:

Sep. 20, 2017

Test Date(s):

Sep. 26, 2017 ~ Sep. 29, 2017

Note 1: The test report only allows to be revised within three years from its original issued date unless further standard or the requirement was noticed.

Note 2: When determining the test conclusion, the Measurement Uncertainty of test has been considered.

Note 3: Except where explicitly agreed in writing, all work and services performed by Intertek is subject to our standard Terms and Conditions which can be obtained at our website:
http://www.intertek-twn.com/terms/ . Intertek's responsibility and liability are limited to the terms and conditions of the agreement.

This report is made solely on the basis of your instructions and / or information and materials supplied by you and provide no warranty on the tested sample(s) be truly representative
of the sample source. The report is not intended to be a recommendation for any particular course of action, you are responsible for acting as you see fit on the basis of the report
results. Intertek is under no obligation to refer to or report upon any facts or circumstances which are outside the specific instructions received and accepts no responsibility to any
parties whatsoever, following the issue of the report, for any matters arising outside the agreed scope of the works. This report does not discharge or release you from your legal
obligations and duties to any other person. You are the only one authorized to permit copying or distribution of this report (and then only in its entirety). Any such third parties to whom
this report may be circulated rely on the content of the report solely at their own risk.
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1.2. Description of the EUT

Transmit path
Modulation mode
Chain 0 / Main Chain 1 / AUX
802.11b V X
802.11g Y X
802.11n (HT20) Y X
802.11n (HT40) \Y X

1.3. Antenna description

The EUT uses a permanently connected antenna.

Antenna Gain : 0 dBi
Antenna Type : PIFA antenna

Connector Type : Fixed
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1.4. Operation mode

The EUT was supplied with DC5 V from Notebook PC.
TX-MODE is based on a specific test program “RTL8188FTV”, and the program can select

different frequency and modulation.

The signal is maximized through rotation and placement in the three orthogonal axes.

X axis Y axis Z axis

After verifying three axes, we found the maximum electromagnetic field was occurred at Z
axis. The final test data was executed under this configuration.
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With individual verifying, the maximum output power were found out 1 Mbps data rate for
802.11b mode, 6 Mbps data rate for 802.11g mode, 6.5 Mbps data rate for 802.11n(HT20)
and, 13.5 Mbps data rate for 802.11n(HT40) mode, the final tests were executed under
these conditions recorded in this report individually.

Data rate Chain0 AV

Mode Channel (Mbps) (dBm)
802.11b ch6 1 14.55
802.11b ch6 2 14.49
802.11b ch6 5.5 14,51
802.11b ch6 11 14.41
802.11g ché 6 21.04
802.11g ché 9 20.92
802.11g ch6 12 20.92
802.11g ché 18 20.88
802.11g ch6 24 20.75
802.11g ché 36 20.81
802.11g ché 48 20.64
802.11g ché 54 20.60
802.11n(HT20) ché MCSO 20.88
802.11n(HT20) ch6 MCS1 20.79
802.11n(HT20) ch6 MCS2 20.77
802.11n(HT20) ch6 MCS3 20.53
802.11n(HT20) ch6 MCS4 20.46
802.11n(HT20) ché MCS5 20.47
802.11n(HT20) ché MCS6 20.41
802.11n(HT20) ché MCS7 20.33
802.11n(HT40) ché MCSO 19.04
802.11n(HT40) ch6 MCS1 19.11
802.11n(HT40) ch6 MCS2 18.89
802.11n(HT40) ch6 MCS3 18.76
802.11n(HT40) ché MCS4 18.68
802.11n(HT40) ché MCS5 18.51
802.11n(HT40) ché MCS6 18.50
802.11n(HT40) ché MCS7 18.45
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1.5. Applied test modes and channels

Data
Test items Mode Rate Channel Antenna
(Mbps)
802.11b 1 1,6,11 Chain0
802.11g 6 1,6,11 Chain0
Maximum Conducted Output| 802.11n )
Power (HT20) 6.5 1,6,11 Chain0
802.11n ]
(HT40) 13.5 3,6,9 Chain0
802.11b 1 1,6,11 Chain0
802.11g 6 1,6,11 Chain0
. 802.11n
Power Spectrum Densit . i
p 4% (HT20) 6.5 1,6,11 Chain0
802.11n ]
(HT40) 13.5 3,6,9 Chain0
802.11b 1 1,6,11 Chain0
802.11g 6 1,6,11 Chain0
. 802.11n
Emission BW i
(HT20) 6.5 1,6,11 Chain0
802.11n ]
(HT40) 13.5 3,6,9 Chain0
Radiated spurious Emission Worst case
9kHz~1GHz
802.11b 1 1,6,11 Chain0
2.11 1,6,11 Chai
Emissions In Restricted :82 11g 6 6, ain0
Frequency Bands (Radiated HT'20n 6.5 1,6,11 Chain0
emission measurements) 8(02 11)
11n .
(HT40) 13.5 3,6,9 Chain0
802.11b 1 1,6,11 Chain0
802.11g 6 1,6,11 Chain0
. 802.11n
Emission on The Band Edge . i
g (HT20) 6.5 1,6,11 Chain0
802.11n .
(HT40) 13.5 3,6,9 Chain0
AC Line Conducted Emission Normal Link
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1.6. Power setting of test software

Channels & power setting software provided by the client was used to change the
operating channels as well as the output power level and is going to be installed in
the final end product.

Power setting
Mode Channel Frequency (Chain)

1 2412 31

802.11b 6 2437 31

11 2462 34

1 2412 42

802.11g 6 2437 44

11 2462 45

1 2412 42

802.11n(HT 20) 6 2437 44
11 2462 45

3 2422 40

802.11n(HT 40) 6 2437 40
9 2452 43

Note: The EUT was programmed to be in continuously transmitting mode and the transmit

duty cycle is not less than 98%.

Total
Frequenc Data Signal on| signal Dut Duty
Mode Chain | Channel 9 ¥ rate(Mbp g : . v Cycle
(MHz) time(s) | transmit | cycle
s) . factor
time(s)
802.11b | Chain 0 6 2437 1 1.00 1.00 1.00 0.00
802.11g | Chain 0 6 2437 6 1.00 1.00 1.00 0.00
802.11n .
(HT20) Chain 0 6 2437 6.5 1.00 1.00 1.00 0.00
802.11n .
(HT40) Chain 0 6 2437 6.5 1.00 1.00 1.00 0.00
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Ducty Cycle @ 802.11b Mode

Agilent Spectrum Analyzer - Swept SA

U RF_ 0@ DC SENSEINT ANALIGN OFF
Avg Type: Log-P
Mker AEE200007ms Trig: Free Run AJgﬂHZ&iz&go "
Atten: 20 dB DET|P MM NN
Mkr1 32.00 ms
jodeidiv__Ref 10.00 dBm -5.871 dBm
og
0.00 7.
00
-200
E
-400
500
-600
700
-800
Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 s (1001 pts)
= I/sTaTus.

Ducty Cycle @ 802.11g Mode

Agilent Spectrum Analyzer - Swept SA

U e lsom OC SENSEINT] NG OF
Mker AEE200007ms > Trig:FreeRRun xgﬂJ“,’&izL‘?éépw'
Fosmilow * Attan:20 B ) e
Mkr1 32.00 ms
jodeidiv__Ref 10.00 dBm -4.121 dBm
og
0.00 1
-100
-200
-300
-400
500
-600
700
-800
Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 s (1001 pts)
s fgstams

Ducty Cycle @ 802.11n (HT20) Mode

Mkr1 32.00 ms
1Ll‘)’gBldiv Ref 10.00 dBm -4.528 dBm
0.00
o
-100
-200
-300
-40.0
500
-60.0
700
-80.0

Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 s (1001 pts)

so Tosms
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Ducty Cycle @ 802.11n(HT40) Mode

Agilent Spectrum Analyzer - Swept SA
U R [S0@ DC SENSEINT NALIGN OFF 02:36:59PM 56p 26, 2017
Ref Value 10.00 dBm ] Avg Type: Log-Pwr TRACE[I =545 6

3 o Trig:Free Run Avg|Hold:>20/20 TYPE M it
PNO: Fast
IFGain:low  Atten: 20 dB pETlP NN N

Mkr1 32.00 ms
1Ll‘)’gBldiv Ref 10.00 dBm -10.452 dBm

Center 2.437000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.000 s (1001 pts)
= I/sTaTus.

1.7. Peripherals equipment

Peripherals Brand Model No. Serial No. Data cable

Notebook PC DELL Latitude E5420 HXYJBT1 USB unshielded 1 meter x 1
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2. Minimum 6 dB Bandwidth
2.1. Instrument Setting

Spectrum Parameter Setting
Detector Peak
RBW 100kHz
VBW =3 x RBW
Sweep Auto couple
Trace Allow the trace to stabilize.
Span Between two times and five times the occupied bandwidth
Attenuation Auto

2.2. Test Procedure

Step 1 The transmitter output was connected to the spectrum analyzer.

Step 2 Test was performed in accordance with clause 8.1 option1 of KDB 558074 DO1 and
clause 5.2(a) of RSS-247.

Step 3 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

2.3. Test Diagram

e - Atfenuator+

E | & bt

E @ DC blocks

: I S — EUT

SEectrum Analy;_-e-r

2.4. Limit
The minimum 6 dB bandwidth shall be at least 500 kHz.




t t k FCC ID: 2AATL-6188SUF
m er e IC: 12425A-6188SUF
Total Quality. Assured. Report No.: 170900248TWN-001

Page 15 of 73

2.5. Operating Environment Condition

Temperature (°C) : 25

Relative Humidity (%) : 50

Atmospheric Pressure (hPa) : 1008

Test Date : 2017/9/26

2.6. Test Results

Mode Chain Channel Frt::nt:-:ezr;cy G(dleBz‘;v (Il-\IIIT-II:)

802.11b Chain0 1 2412 9.066 >0.5
802.11b Chain0 6 2437 9.042 >0.5
802.11b Chain0 11 2462 8.542 >0.5
802.11g Chain0 1 2412 16.564 >0.5
802.11g Chain0 6 2437 16.555 >0.5
802.11g Chain0 11 2462 16.544 >0.5

802.11n(HT20) Chain0 1 2412 17.792 >0.5

802.11n(HT20) Chain0 6 2437 17.706 >0.5

802.11n(HT20) Chain0 11 2462 17.717 >0.5

802.11n(HT40) Chain0 3 2422 36.465 >0.5

802.11n(HT40) Chain0 6 2437 36.480 >0.5

802.11n(HT40) Chain0 9 2452 36.451 >0.5
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ChainO : 6dB Bandwidth @ 802.11b Mode Ch 1

ctrum Analyzer - 6dB Occupied Bandwidth,

RL R lso@ Dc SENSEINT A\AUIGN OFF 10:38:26 AM 52 26, 2017
Center Freq 2.412000000 GHz . Avg Type: Log-Pwr TRACE
PNO: Wide ~»- TrigiFree Run AvglHold: 1001100 TYPE VA
1FGain:Low #htten: 10 dB oeT)

AMkr3 9.066 MHz|
Ref Offset 20 dB 0.231 dB|

10 dBidiv_Ref 18.00 dBm
Log

T

<

Center 2.41200 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)|

7 481 GHz
[7\] 9.066 MHz (A)

TN T EN (NN

so Tysms

Chain0 : 6dB Bandwidth @ 802.11b Mode Ch 6

ctrum Analyzer - 6dB Occupied Bandwidth,

SENSE:INT] M\ ALIGN OFF 10:45:35 AM Sep 26, 2017

L R [S0@ DC
ICenter Freq 2.437000000 GHz Avg Type: Log-Pwr 'Rr‘iff

3 Trig: Free Run Avg|Hold: 100/100 o s
PNO: Wide —+— g ol oET|P NN T

IFGain:Low #Atten: 6 dB
AMIKTS 9,042 MIFZ
Rer 16.00 dBm 20,035 db

10 dBidiv
Log

<>

Center 2.43700 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)|

9.042 MHz (&)

TN T EN (NN

so Tysms

Chain0 : 6dB Bandwidth @ 802.11b Mode Ch11

ctrum Analyzer - 6dB Occupied Bandwidth,

U RF_ [S0@ DC SENSEINT ANALIGN OFF 1014840 AM 52 26, 2017
Center Freq 2.462000000 GHz . Avg Type: Log-Pwr TRACE
PNO Wide —»— Trig:FreeRun AvglHold: 1001100 TYPE| M-
IFGain:Low #Atten: 6 dB DETP M
AMkr3 8.542 MHz|
Ref Offset 20 dB.
10 dBidiv__Ref 16.00 dBm 0.556 dB|
Log
B.
-4.00
-140
-240
340
440
540
840 !
740 }
Center 2.46200 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)|

1
2 67 dBm
8.542 MHz (A) 0556 dB
4
5
8
7
8
9
10
1"
12

so Tysms




t t k FCC ID: 2AATL-6188SUF
In er e IC: 12425A-6188SUF
Total Quality. Assured. Report No.: 170900248TWN-001

Page 17 of 73

Chain0 : 6dB Bandwidth @ 802.11g Mode Ch 1

ctrum Analyzer - 6dB Occupied Bandwidth,

U RF_ [S0@ DC SENSEINT NALIGN OFF 10:53:03 AM 56p 26, 2017
ICenter Freq 2.412000000 GHz . Avg Type: Log-Pwr TRACE]
PNO Wide —»— Trig:FreeRun AvglHold: 1001100 T

IFGain:Low #Atten: 6 dB

AMkr3 16.564 MHz|
1L%gBJdiv Eeeffos.enté%dasm 0.140 dB|

2
am e ,mwajl

Center 2.41200 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)|

1
2 08 dBm
16.564 MHz (A) 0.140 dB
4
5
8
7
8
9
10
1"
12
so Tysms

Chain0 : 6dB Bandwidth @ 802.11g Mode Ch 6

ctrum Analyzer - 6dB Occupied Bandwidth,

U R [S0@ DC SENSEINT NALIGN OFF 10:55 56 AM 52 26, 2017
Center Freq 2.437000000 GHz . Avg Type: Log-Pwr TRACE
PNO Wide —»— Trig:FreeRun AvglHold: 1001100 TYPE (M iststatis
IFGain:Low #Atten: 6 dB DETP M
Ref Offset 20 dB. AMkr3 16.555 MHz|
[0 deidiv__Ref 13.00 dBm 0.066 dB|
og
3
o 12 63 dBm
-17.0
270
70
470
570
670
770
Center 2.43700 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)|
1N f 5,633 dBm
2 N f H; 85 dBm
a2 £ 16.555 MHz (A) 0.066 dB.
4
5
8
7
8
9
10
1
12
= Ig/sTaTus:

Chain0 : 6dB Bandwidth @ 802.11g Mode Ch11

ctrum Analyzer - 6dB Occupied Bandwidth,

U RF_ [S0@ DC SENSEINT RGN OFF 10:59:02 AM 56p 26, 2017
ICenter Freq 2.462000000 GHz . Avg Type: Log-Pwr TRACE]
PNO Wide —»— Trig:FreeRun AvglHold: 1001100 T

IFGain:Low #Atten: 6 dB

AMkr3 16.544 MHz]
Ref Offset 20 dB 0.475 dB]

10 dBidiv__Ref 12.00 dBm B
Log

am -13.36 dBm

Center 2.46200 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)|

so Tysms
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Chain0 : 6dB Bandwidth @ 802.11n(HT20) Mode Ch 1

ctrum Analyzer - 6dB Occupied Bandwidth
L RF_ [S0@ DC ANALIGN OFF 11:06:34 AM 56p 26, 2017
ICenter Freq 2.412000000 GHz ) wvg Type: Log-Pwr TRACE
PHO-Wide -»- Trig:Free Run AvglHold: 1001100 TYPE| MM
IFGain:Low #Atten: 6 dB DETP M
AMkr3 17.792 MHz|
Ref Offset 20 dB.
10 dBidiv__Ref 11.00 dBm -0.075 dB|
Log
1
-19.0
-230
30
430
-53.0
-63.0
790
Center 2.41200 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)|
= Ig/sTaTus:

Chain0 : 6dB Bandwidth @ 802.11n(HT20) Mode Ch 6

ctrum Analyzer - 6dB Occupied Bandwidth
L R [S0@ DC ANALIGN OFF 11:11:25 AM 560 26, 2017
ICenter Freq 2.437000000 GHz ) wvg Type: Log-Pwr TRACE
PHO-Wide -»- Trig:Free Run AvglHold: 1001100 TYPE| MM
IFGain:Low #Atten: 6 dB DETP M
Ref Offset 20 dB AMkr3 17.706 MHz|
j0deidiv__Ref 12.00 dBm -0.180 dB|
og
2
-180
-280
380
480
-580
-68.0
-780
Center 2.43700 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)|
1N f 5545 dBm
2 N f H; 98 dBm
a2 f @ 17706 MHz (&) 0.180 dB
4
5
8
7
8
9
10
1
12
= Ig/sTaTus:

Chain0 : 6dB Bandwidth @ 802.11n(HT20) Mode Ch11

ctrum Analyzer - 6dB Occupied Bandwidth
L RF_ [S0@ DC NALIGN OFF 11:14:50 AM 56p 26, 2017
ICenter Freq 2.462000000 GHz ) wvg Type: Log-Pwr TRACE
PHO-Wide -»- Trig:Free Run AvglHold: 1001100 TYPE| MM
IFGain:Low #Atten: 6 dB DETP M
Ref Offset 20 dB AMkr3 17.717 MHz|
10 dBidiv__Ref 12.00 dBm -0.089 dB|
Log
B ]
.00 % 7z Qwajl
-180
-280
380
480
-580
-68.0
-780
Center 2.46200 GHz Span 40.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 4.00 ms (5001 pts)|
1N f 5,939 dBm
2 N f H; 48 dBm
a2 f @ 17717 MHz (A)  0.089 dB
4
5
8
7
8
9
10
1
12
= Ig/sTaTus:
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Chain0 : 6dB Bandwidth @ 802.11n(HT40) Mode Ch 3

Agilent Spectrum Analyzer - 6dB Occupied Bandwidth_1

Type: Log-Pwr
—»~ Trig:Free Run Avg|Hold: 100/100 TYPE
#Atten: 6 dB oeT]
AMkr3 36.465 MHz|

Ref Offset 20 dB
10 dBidiv Ref 8.00 dBm -0.493 dB|
og

L RF_ [S0@ DC
ICenter Freq 2.422000000 GHz

200 ‘ ‘
120

17 45 )

<

20

320
420
520
620

720

820

Center 2.42200 GHz Span 80.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 7.67 ms (5001 pts)|

2.424 128 GHz
2.403 764 GHz 28 d
36.465 MHz (A) 0.493 dB

Bz=
o
E

TN T EN (NN

Tysms

Chain0 : 6dB Bandwidth @ 802.11n(HT40) Mode Ch 6

248TWN-001 (802.11n(HT40)_Chain0_Ch 6_2437)
MALIGN OFF

Agilent Spectrum Analyzer - 6dB Occupied Bandwidth_1

Type: Log-Pwr

T R [S0@ DC
Soilaplal LS I o . Trig:FreeRun AvaHoR: 1601100 Tvee]
#htten: 6 dB OET)
AMkr3 36.480 MHz|
Ref Offset 20 dB
10 dBidiv__Ref 7.00 dBm 0.268 dB|
Log T T 1
-300 q
-230
-330
430
530
630
730
-830
Span 80.00 MHz

Center 2.43700 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 7.67 ms (5001 pts)|

1 N f 2.429 268 GHz 30 dBm
2 N f 2.418 749 GHz 00 dBm
n2 f o 36480 MHz (&) 0.268dB
4
5
[
7
8
9
10
11
12
= Tysmmus

Chain0 : 6dB Bandwidth @ 802.11n(HT40) Mode Ch 9

248TWN-001 (802.11n(HT40)_Chain0_Ch 9_2452)
MALIGN OFF

Agilent Spectrum Analyzer - 6dB Occupied Bandwidth_1

L R [S0@ DC
ICenter Freq 2.452000000 GHz

Type: Log-Pwr

. Trig:FreeRun AvglHold: 1001100 Tvee]
#htten: 6 dB oET)
AMkr3 36.451 MHz|
Ref Offset 20 dB
10 dBidiv__ Ref 8.00 dBm -0.353 dB|
Log 1
-200 ‘
-220
-320
20
520
620
720
-820
Center 2.45200 GHz Span 80.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 7.67 ms (5001 pts)|
1N f 2.443 264 GHz
2 N f 2.433 739 GHz 26 dl
a2 £ 36.451 MHz (A) 0353 dB
4
5
8
7
8
9
10
1
12

Tysms
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3. Maximum Peak Conducted Output Power
3.1. Instrument Setting

Power Meter Parameter Setting
Bandwidth 65MHz bandwidth is greater than the EUT emission bandwidth
Detector Peak & Average

3.2. Test Procedure

Test procedures refer to clause 9.1.3 peak power meter method and clause 9.2.3.2
measurement using a gated RF average power meter of KDB 558074 D01 and clause 5.4(d) of
RSS-247.

3.3. Test Diagram

20 dB Attenuator+

""’s}i"h“ DC block:
._l - g = ! =
- 490 - +

Power meters Power sensor+

3.4. Limit
For systems using digital modulation in the 2400-2483.5 MHz: 1 Watt (30dBm)

3.5. Operating Environment Condition

Temperature (°C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008

Test Date : 20179/27
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3.6. Test Results

Peak power result:

. Output Output Limit Margin
Mode Chain Channel Power Power (dBm) (dB)
(dBm) (mW)
802.11b Chain0 1 15.02 31.77 30.00 -14.98
802.11b Chain0 6 14.55 28.51 30.00 -15.45
802.11b Chain0 11 14.61 28.91 30.00 -15.39
802.11g Chain0 1 20.51 112.46 30.00 -9.49
802.11g Chain0 6 21.04 127.06 30.00 -8.96
802.11g Chain0 11 20.39 109.40 30.00 -9.61
802.11n(HT20)| Chain0 1 20.09 102.09 30.00 -9.91
802.11n(HT20)| Chain0 6 20.88 122.46 30.00 -9.12
802.11n(HT20)| Chain0 11 20.24 105.68 30.00 -9.76
802.11n(HT40)| Chain0 3 19.53 89.74 30.00 -10.47
802.11n(HT40)| Chain0 6 19.04 80.17 30.00 -10.96
802.11n(HT40)| Chain0 9 19.67 92.68 30.00 -10.33
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4. Power Spectral Density
4.1. Instrument Setting

Spectrum Function Setting
Detector Peak
RBW =3 kHz
VBW =3 x RBW
Sweep Auto couple
Trace Max hold
Span 1.5 times x 6dB bandwidth
Attenuation Auto

4.2. Test Procedure

Step1  Test procedure refer to clause 10.2 method PKPSD (peak PSD) of KDB 558074 D01
and clause 5.2(b) of RSS-247.

Step2  Using the maximum conducted output power in the fundamental emission
demonstrates compliance. The EUT must be configured to transmit continuously at
full power over the measurement duration.

Step3  Use the peak marker function to determine the maximum amplitude level within
the RBW.

4.3. Test Diagram

Attenuator+

E : i &+
E gﬁg :  DC blocke

S'[;ectrum Analy-z-er

4.4. Limit
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 kHz band during any time

interval of continuous transmission

4.5. Operating Environment Condition

Temperature (°C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008

Test Date : 2017/9/26
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4.6. Test Results
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Frequenc iy ETEEE i Limit | Margin

Mode Chain | Channel (:/lHZ) 4 (dBm) Factor (dBm) (dBm) (ng)
@10kHz (dB) @3kHz

802.11b | Chain0 1 2412 -11.87 5.23 -17.1 8 -25.1
802.11b | Chain0 6 2437 -12 5.23 -17.23 8 -25.23
802.11b | Chain0 11 2462 -12.35 5.23 -17.58 8 -25.58
802.11g | Chain0 1 2412 -15.51 5.23 -20.74 8 -28.74
802.11g | Chain0 6 2437 -14.83 5.23 -20.06 8 -28.06
802.11g | Chain0 11 2462 -15.32 5.23 -20.55 8 -28.55
802.11n .
(HT20) Chain0 1 2412 -14.77 5.23 -20 8 -28
802.11n .
(HT20) Chain0 6 2437 -14.19 5.23 -19.42 8 -27.42
802.11n .
(HT20) Chain0 11 2462 -15.17 5.23 -20.4 8 -28.4
802.11n .
(HT40) Chain0 3 2422 -17.5 5.23 -22.73 8 -30.73
802.11n .
(HT40) Chain0 6 2437 -18.1 5.23 -23.33 8 -31.33
802.11n .
(HT40) Chain0 9 2452 -17.17 5.23 -22.4 8 -30.4

Notel: RBW Correction = 10*log(10kHz/3kHz) = 5.229
Note2: PSD in 3kHz = PSD in 10kHz — RBW Correction
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Chain0 : Power Spectral Density @ 802.11b Mode Ch 1

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11b_Chain0_Ch 1_2412)

MALIGN OFF

10:38:43 AM Sep 26, 2017

L R [S0@ DC
ICenter Freq 2.412000000 GHz

Ref Offset 20 dB

10dBidiv  Ref 7.00 dBm
Log

PNO:Wide -»- Trig:FreeRun
IFGain:Low #Atten: 6 dB

#hvg Type: RMS
AvglHold: 20/20

mAcE’ﬁ
TYPE[M
DET|P MM NN
Mkr1 2.412 678 GHz

-11.873 dBm

Center 2.41200 GHz
#Res BW 10 kHz

=

#VBW 30 kHz

Tosmms

Span 30.00 MHz
Sweep 287 ms (10001 pts)

Chain0 : Power Spectral Density @ 802.11b Mode Ch 6

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11b_Chain0_Ch 6_2437)

MALIGN OFF

10:45:50 AM Sep 26, 2017

L R[S0 DC
ICenter Freq 2.437000000 GHz

Ref Offset 20 dB

10dBidiv  Ref 8.00 dBm
Log

PNO:Wide -»- Trig:FreeRun
IFGain:Low #Atten: 6 dB

#hvg Type: RMS
AvglHold: 20/20

TRACE &
TYPE M
DET|P N MY

Mkr1 2.437 693 GHz
-11.996 dBm

Center 2.43700 GHz
#Res BW 10 kHz

=

#VBW 30 kHz

Tosmms

Span 30.00 MHz
Sweep 287 ms (10001 pts)

Chain0 : Power Spectral Density @ 802.11b Mode Ch11

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11b_Chain0_Ch11_2462)

MALIGN OFF

10:49:03 AM Sep 26, 2017

L RF_ [S0@ DC
ICenter Freq 2.462000000 GHz

Ref Offset 20 dB

10dBidiv  Ref 7.00 dBm
Log

PNO:Wide -»- Trig:FreeRun
IFGain:Low #Atten: 6 dB

#hvg Type: RMS
AvglHold: 20/20

mAcE’ﬁ
TYPE[M
DET|P MM NN
Mkr1 2.462 696 GHz

-12.352 dBm

730

Center 2.46200 GHz
#Res BW 10 kHz

=

#VBW 30 kHz

Tosmms

Span 30.00 MHz
Sweep 287 ms (10001 pts)
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Chain0 : Power Spectral Density @ 802.11g Mode Ch 1

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11g_Chain0_Ch 1_2412)

MALIGN OFF

10:53:18 AM Sep 26, 2017

L R [S0@ DC
ICenter Freq 2.412000000 GHz ]

#hvg Type: RMS TACE 5156
T " a4 Aualiolt 020 s St

10 gBldiv Eeeffoﬁleut inBdrﬁ it 2.‘-1'1157. 5606(;I c? BHrrf
-5.00 i
B0 ’1
-260
E
-46.0
560
-66.0
760
-86.0
Center 2.41200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
= I/sTaTus.

Chain0 : Power Spectral Density @ 802.11g Mode Ch 6

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11g_Chain0_Ch 6_2437)

MALIGN OFF

10:56:14 AM Sep 26, 2017

L R[S0 DC
ICenter Freq 2.437000000 GHz ]

#hvg Type: RMS TRACE ©
T " a4 Aualiolt 020 s St

10 gBldiv Eeeffosff?)eut inBdrﬁ it 2‘-‘132 80:38 c? BHrrf
-500
50 {
-250
£
-450
£50
-65.0 fFFS
750
-850
Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
= I/sTaTus.

Chain0 : Power Spectral Density @ 802.11g Mode Ch11l

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11g_Chain0_Ch11_2462)
MALIGN OFF

10:59:18 AM Sep 26, 2017

L RF_ [S0@ DC
ICenter Freq 2.462000000 GHz ]

Ref Offset 20 dB

10dBidiv  Ref 4.00 dBm
Log

PNO:Wide -»- Trig:FreeRun
IFGain:Low #Atten: 6 dB

#hvg Type: RMS
AvglHold: 20/20

mAcE’ﬁ
TYPE[M
DET|P MM NN
Mkr1 2.455 433 GHz

-15.323 dBm

LA

Center 2.46200 GHz
#Res BW 10 kHz

=

#VBW 30 kHz

Tosmms

Span 30.00 MHz
Sweep 287 ms (10001 pts)




FCC ID: 2AATL-6188SUF

IC: 12425A-6188SUF

Report No.: 170900248TWN-001
Page 26 of 73

intertek

Total Quality. Assured.

Chain0 : Power Spectral Density @ 802.11n(HT20) Mode Ch 1

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11n(HT20)_Chain0_Ch 1_2412)

SENSEINT]

MALIGN OFF

L R [S0@ DC
ICenter Freq 2.412000000 GHz

Ref Offset 20 dB

10dBidiv  Ref 5.00 dBm
Log

de —»- Trig:FreeRun
:Low #Atten: 6 dB

#hvg Type: RMS
AvglHold: 20/20

DET|P N MY

Mkr1 2.418 507 GHz

-14.773 dBm

Center 2.41200 GHz
#Res BW 10 kHz

=

#VBW 30 kHz

Tosmms

Span 30.00 MHz
Sweep 287 ms (10001 pts)

Chain0 : Power Spectral Density @ 802.11n(HT20) Mode Ch 6

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11n(HT20)_Chain0_Ch 6_2437)

U R[S0 DC SENSEINT ANELIGN OFF 11:11:40 AM 56p 26, 2017
ICenter Freq 2.437000000 GHz ] ) #Avg Type: RMS TRACE[[23 456
PHO-Wide -»- Trig:Free Run AvglHold: 20/20 TYPE| M-
IFGain:Low #Atten: 6 dB oT[P NH T
Mkr1 2.430 379 GHz
Ref Offset 20 dB
{odeidiv__Ref 5.00 dBm -14.187 dBm
og
5.00 T
50 1
250
£
-450
£50
650
750
-850
Center 2.43700 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
= I/sTaTus.

Chain0 : Power Spectral Density @ 802.11n(HT20) Mode Ch11

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11n(HT20)_Chain0_Ch11_2462)

U RF_ [S0@ DC SENSEINT ANELIGN OFF 11:15:15 AM 56p 26, 2017
ICenter Freq 2.462000000 GHz ] ) #Avg Type: RMS TRACE[[23 456
PHO-Wide -»- Trig:Free Run AvglHold: 20/20 TYPE| M-
IFGain:Low #Atten: 6 dB oT[P NH T
Mkr1 2.468 507 GHz
Ref Offset 20 dB
{odeidiv__Ref 4.00 dBm -15.174 dBm
og
-5.00
B0 ¢
-260
E
-46.0
560
-66.0 -
760
-86.0
Center 2.46200 GHz Span 30.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 287 ms (10001 pts)
= I/sTaTus.
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Chain0 : Power Spectral Density @ 802.11n(HT40) Mode Ch 3

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11n(HT40)_Chain

SENSEINT]

MALIGN OFF

L R[S0 DC
ICenter Freq 2.422000000 GHz

Ref Offset 20 dB

10dBidiv  Ref 1.00 dBm
Log

st —» Trig:FreeRun
:Low #Atten: 6 dB

#hvg Type: RMS
AvglHold: 20/20

DET|P N MY

Mkr1 2.425 384 GHz

-17.502 dBm

Center 2.42200 GHz
#Res BW 10 kHz

=

#VBW 30 kHz

Tosmms

Span 60.00 MHz
Sweep 575 ms (20001 pts)

Chain0 : Power Spectral Density @ 802.11n(HT40) Mode Ch 6

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11n(HT40)_Chain0_Ch 6_2437)

U R[S0 DC SENSEINT ANELIGN OFF 11:24:42 AM 56p 26, 2017

ICenter Freq 2.437000000 GHz ] ) #Avg Type: RMS TRACE[[23 456

PNOFast —» Trig:FreeRun AvglHold: 20/20 TYPE| M-

IFGain:Low #Atten: 6 dB oT[P NH T

Mkr1 2.440 384 GHz

Ref Offset 20 dB

{odeidiv__Ref 0.00 dBm -18.104 dBm
og
-100
200
300
-400
-500
H00
-700
800
-800

Center 2.43700 GHz Span 60.00 MHz

#Res BW 10 kHz #VBW 30 kHz Sweep 575 ms (20001 pts)

= I/sTaTus.

Chain0 : Power Spectral Density @ 802.11n(HT40) Mode Ch 9

Agilent Spectrum Analyzer - Power Spectral Density_170900248TWN-001 (802.11n(HT40)_Chain0_Ch 9_2452)

U RF_ S0 DC SENSEINT ANELIGN OFF 11:27:42 AM 56p 26,2017
ICenter Freq 2.452000000 GHz ] ) #Avg Type: RMS TRACE[[23 456
PNOFast —» Trig:FreeRun AvglHold: 20/20 TYPE| M-
IFGain:Low #Atten: 6 dB oT[P NH T
Mkr1 2.435 386 GHz
Ref Offset 20 dB
{odeidiv__Ref 2.00 dBm -17.175 dBm
og
-800
180 0
-280
380
-48.0
580
-68.0
780
-880
Center 2.45200 GHz Span 60.00 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 575 ms (20001 pts)
= I/sTaTus.
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5. Emissions in Non-Restricted Frequency Bands

5.1. Instruments Setting
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Spectrum Function Setting Setting
(Reference Level) (Emission Level)
Detector Peak Peak
RBW =100 kHz =100 kHz
VBW =3 x RBW =3 x RBW
Sweep Auto couple Auto couple
Trace Max hold Max hold
Span =1.5 time 6dB bandwidth
Attenuation Auto Auto

5.2. Test Procedure

The procedure was used in antenna-port conducted and connected to the spectrum

Step 1
analyzer.
Step2 Setinstrument center frequency to center frequency.
Step3  Use the parameter configured in clause 5.1 to measure.
Step4  Use the peak marker function to determine the maximum amplitude level.

5.3. Test Diagram

4 . Attenuator+

E = . &+

' E i DC blocke

s — EUT

SE'ectrum Analyzer

5.4. Limit

The peak output power measured in any 100 kHz bandwidth outside of the authorized
frequency band shall be attenuated by at least 20 dB relative to the maximum in-band peak

PSD level in 100 kHz



t t k FCC ID: 2AATL-6188SUF
In er e IC: 12425A-6188SUF
Total Quality. Assured. Report No.: 170900248TWN-001

Page 29 of 73

5.5. Operating Environment Condition

Temperature (°C) : 25

Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008
Test Date : 2017/9/26

5.6. Test Results

Chain0 : Conducted Spurious @ 802.11b Mode Ch 1

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11b_Chain0_Ch 1_2412)

L RF S0 DT SENSE:INT]| AALIGH OFF 10:38:52 AM Sep 26, 2017
[Center Freq 2.412000000 GHz ) #Avg Type: RMS TRACE[T 345 6
PRO-Wide -»- Trig:Free Run AvglHold: 1010 TYPE| M-
IFGain:Low #Atten: 6 dB DET|P NI NN
Mkr1 2.413 016 5 GHz
Ref Offset 20 dB.
{9 gBrdiy Ref 16.00 dBm -1.991 dBm
sm
-4.00
140
B
-240
340
-440
540
-640
740
Center 2.412000 GHz Span 13.60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s Igsmmus,

Chain0 : Conducted Spurious @ 802.11b Mode Ch 1

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11b_Chain0_Ch 1_2412)

RE NALIGN OFF 10:41:05 AM Sep 26, 2017
Marker 3 1.968296250000 GHz ) #Avg Type: RMS TRACE[ =345 6
PNOFast —» Trig:FreeRun AvglHold: 1010 TYPE| M-
IFGain:Low #Atten: 6 dB DET|P NI NN
Ref Offset 20 dB Mkr3 1.968 3 GHz
19geidy_Ref 16.00 dBm -60.642 dBm|
B.
-4.00
140
21 59 4o
-240
-340
-440
540 " ‘
BN ™ il ot A Y It
N | | | | | | | | |
Start 30 MHz Stop 25.00 GHz
‘Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts
s AL 71
24140 GHz -2.423 dBm
2 48242 GHz 47.708 dBm
19683 GHz (A) -60.642 dBm
4
5
6
7
8
9
10
1"
12
= Tigsmams
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Chain0 : Conducted Spurious @ 802.11b Mode Ch 6

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11b_Chain0_Ch 6_2437)

T T SENSEINT LGN O 10:46104 M 565 26, 2017
ICenter Freq 2.437000000 GHz ) #Avg Type: RMS TRACE[T2 345 6
PNOWide > Trig:FreeRun AvglHold: 10/10 TP M
FGain:Low #Atten: 6 4B DerlF UM
Mkr1 2.437 500 4 GHz
Ref Offset 20 dB
19 geraiv Ref 16,00 dBm -2.143 dBm
B.
400
-14.0
210 ]
240
-340
440
-54.0
540
740
Center 2.437000 GHz Span 13.56 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s fgss
Chain0 : Conducted Spurious @ 802.11b Mode Ch 6

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11b_Chain0_Ch 6_2437)

MALIGN OFF
Marker 2 4.874180000000 GHz ) #Avg Type: RMS
. Trig:FreeRun AvglHold: 10110
IF Gain:Low #htten: 6 dB oT[P NH T
Mkr2 4.874 2 GHz|
Ref Offset 20 dB.
j0deidiv__Ref 16.00 dBm -49.853 dBm
og
B.
-4.00
-140
24.0 -22.14 dBim|
340
440 &
540 W‘
640 f———— - b
e T
Start 30 MHz Stop 25.00 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
T R
N f 24365 GHz 1819 dBm
N f 48742 GHz 49.853 dBm
3
4
5
8
7
8
9
10
1
12
= Ig/sTaTus:

Chain0 : Conducted Spurious @ 802.11b Mode Ch11

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11b_Chain0_Ch11_2462)

U R[S0 DC SENSEINT A ALIGN OFF 10:49:11AM 56p 26, 2017
ICenter Freq 2.462000000 GHz ) #Avg Type: RMS TRACE[[23 456
PHO-Wide -»- Trig:Free Run AvglHold: 10110 TYPE| M-
IFGain:Low #Atten: 6 dB oT[P NH T
Mkr1 2.461 486 2 GHz
Ref Offset 20 dB.
{odeidiv__Ref 16.00 dBm -2.437 dBm
og
&
-400
-140
b 44 i
240
-340
-440
-540
540
740
Center 2.462000 GHz Span 12.81 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
= I/sTaTus.
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FCC ID: 2AATL-6188SUF
IC: 12425A-6188SUF

Report No.: 170900248TWN-001

Chain0 : Conducted Spurious @ 802.11b Mode Ch11l

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11b_Chain0_Ch11_2462)

A\AUIGN OFF 10:50:51 AM Sep 26, 2017
Marker 2 4.924120000000 GHz ) #Avg Type: RMS TRACE
BO: . Trig:FreeRun AvglHold: 10110 TvPE|m
IF Gain:Low #htten: 6 dB oeT|P NN
Mkr2 4.924 1 GHz|
Ref Offset 20 dB.
j0deidiv__Ref 16.00 dBm -52.064 dBm
og
B.
-4.00
-140
s 22446
340
440
540
B0 f—0d - 1
e
Start 30 MHz Stop 25.00 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
T R
N f 2.4615 GHz -2.181 dBm
N f 49241 GHz 52,064 dBm
3
4
5
8
7
8
9
10
1
12
= Ig/sTaTus:

Chain0 : Conducted Spurious @ 802.11g Mode Ch 1

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11g_Chain0_Ch 1_2412)

U RF_ [S0@ DC SENSEINT NALIGN OFF 10:53:33 AM 560 26, 2017
ICenter Freq 2.412000000 GHz ) #Avg Type: RMS TRACE &
PHO-Wide -»- Trig:Free Run AvglHold: 10110 TYPE| M-
IFGain:Low #Atten: 6 dB oT[P NH T
Mkr1 2.409 763 8 GHz
Ref Offset 20 dB.
{odeidiv__Ref 11,00 dBm -8.043 dBm
og
|
9m 9
-18.0
28 04 e
20
-380 |
490 i
-58.0
£90
790
Center 2.41200 GHz Span 24.85 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
= I/sTaTus.
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Chain0 : Conducted Spurious @ 802.11g Mode Ch 1

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11g_Chain0_Ch 1_2412)
MALIGN OFF

#hvg Type: RMS
. Trig:FreeRun AvglHold: 10110
IF Gain:Low #htten: 6 dB

1054157 AM Sep 26, 2017

Marker 2 4.823615750000 GHz

Mkr2 4.823 6 GHz|
Ref Offset 20 dB
1L%gBJdiv R:f 1‘lsj)0 dBm -58.933 dBm

1

900

130
2804 o)

230

390

430
-53.0 Q
!
|
|

59,0 ‘

|
790
|

Start 30 MHz Stop 25.00 GHz
es z z weep 2.39s pts
‘Res BW 100 kH: #VBW 300 kH. S 2.39 s (40001 pt:

L < v _ ]
N f 24128 GHz 8.053 dBm
N f 48236 GHz $58.933 dBm

so Tysms
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FCC ID: 2AATL-6188SUF
IC: 12425A-6188SUF

Report No.: 170900248TWN-001

Chain0 : Conducted Spurious @ 802.11g Mode Ch 6

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11g_Chain0_Ch 6_2437)

U RF_ [S0@ DC SENSEINT NALIGN OFF 10:56:26 AM 56p 26, 2017
ICenter Freq 2.437000000 GHz ) #Avg Type: RMS TRACE[[23 456
PHO-Wide -»- Trig:Free Run AvglHold: 10110 TYPE| M-
IFGain:Low #Atten: 6 dB oT[P NH T
Mkr1 2.441 136 5§ GHz
Ref Offset 20 dB.
{odeidiv__Ref 12,00 dBm -7.532 dBm
og
2
800 0
-180
e 27 53 4o
-380
-480
-580
£80
780
Center 2.43700 GHz Span 24.83 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
= I/sTaTus.

Chain0 : Conducted Spurious @ 802.11g Mode Ch 6

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11g_Chain0_Ch 6_2437)

A\ALIGN OFF
Marker 2 4.881046750000 GHz

#Avg Type: RMS
Trig: Free Run AvglHold: 10110
Fosinlow  #Atten:6 dB oeT|P NN
Ref Offset 20 dB Mkr2 4.881 0 GHz|
[0 deidiv__Ref 12,00 dBm -58.553 dBm
og

2

800

180

o 27 53 cr|

380

480

580 .‘
B0 fie ¥

78 ni T }
Start 30 MHz Stop 25.00 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]

T R
f 24315 GHz 7543 dBm
f 48810 GHz 58553 dBm

so Tysms

Chain0 : Conducted Spurious @ 802.11g Mode Ch11

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11g_Chain0_Ch11_2462)

U R[S0 DC SENSEINT ANALIGN OFF 10:59:26 AM 56p 26, 2017
ICenter Freq 2.462000000 GHz ) #Avg Type: RMS TRACE[[23 456
PHO-Wide -»- Trig:Free Run AvglHold: 10110 TYPE| M-
IFGain:Low #Atten: 6 dB oT[P NH T
Mkr1 2.456 993 3 GHz
Ref Offset 20 dB.
{odeidiv__Ref 11,00 dBm -8.200 dBm
og
|
]
9m
-18.0
0 28 20 4o
-380
490
-58.0
£90
790
Center 2.46200 GHz Span 24.82 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
= I/sTaTus.
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Chain0 : Conducted Spurious @ 802.11g Mode Ch11

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11g_Chain0_Ch11_2462)

NALIGN OFF 11:04:26 AM Sep 26, 2017
Marker 4 4.063279250000 GHz ) #Avg Type: RMS TRACE
PO —». Trig:FreeRun AvglHold: 10/10 TVPE M
IFGain:Low #Atten: 6 dB DET|P MM NN
MKkra 4.063 3 GHZ]
Ref Offset 20 dB
1L%gBJdiv Ref 11.00 dBm -58.418 dBm
1
-9.00
-19.0
. sned
2380
-49.0
-59.0 ’
590 Iy I I ! I [
= | | | | | |
Start 30 MHz Stop 25.00 GHz,
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts’
[ v [ Fowion [ Fowcrowwom] — Fncionvae |
1 N f 2.4552 GHz -7.826 dBm
2 N f 1.962 1 GHz 58.366 dBm
3 N f 721.7 MHz (&) 62727 dBm
s N f 40633 GHz $58.418 dBm
8
7
8
9
10
1
12
= Igsus,
Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch 1

0_Ch 1_2412)
MALIGN OFF
#Bvg Type: RMS TRACE

Wi Trig: Free Run AvglHold: 10110 TYPE (M iststatis
PNO: Wide —+— g ol oET|P NN T

IFGain:Low #Atten: 6 dB
Mkr1 2.408 262 3 GHz
Ref Offset 20 dB
1Ll‘)’gBldiv R;f 11sj)0 dBm -8.805 dBm

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11n(HT20)_Ch:

17
3

11:07:47 AM Sep 26,

L RF_ [S0@ DC
ICenter Freq 2.412000000 GHz

2581 de)

Center 2.41200 GHz Span 26.69 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
= Igsus,
Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch 1

0_Ch 1_2412)

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11n(HT20)_Chain0_(
MALIGN OFF

11:10:32 AM Sep 26, 2017

L | S09 Do
Marker 3 4.831106750000 GHz . #Avg Type: RMS
.. Trig:FreeRun AvglHold: 10110

IFGain:Low #Atten: 6 dB

Mkr3 4.831 1 GHz|
Ref Offset 20 dB
1L%gBJdiv R:f 1‘lsj)0 dBm -59.108 dBm

1

900

130
28 81 dir)

230

390

430
¢

|

|

530

9.0 ‘

|
790
| \

Stop 25.00 GHz,

Start 30 MHz
Sweep 2.39 s (40001 pts’

[#Res BW 100 kHz #VBW 300 kHz

L v ]
f 2.4065 GHz 8.840 dBm
f 38317 GHz 58,609 dBm
f @ 48311GHz (A) 59.108 dBm

so Tysms
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Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch 6

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11n(HT20)_Chain0_Ch 6_2437)

U RF_ [S0@ DC SENSEINT I\ ALIGN OFF 11:11:47 AM 560 26, 2017
ICenter Freq 2.437000000 GHz ) #Avg Type: RMS TRACE[[23 456
PNO Wide —»— Trig:FreeRun AvglHold: 10110 TYPE| M

IFGain:Low #Atten: 6 dB oT[P NH T

Mkr1 2.435 756 4 GHz
1Ll‘)’gBldiv Eeefforif.entéoddasm -7.890 dBm

27 8 dr)

Center 2.43700 GHz Span 26.56 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
s fgstams
Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch 6

0_Ch 6_2437)

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11n(HT20)_Chain0_(
MALIGN OFF

N #Avg Type: RMS
IFGain:Low - ;;Eé::':edgu" Aveliiold: 10110 OET|P T
MKr3 3.825 4 GHZ
Ref Offset 20 dB
1L%gBJdiv R:f 15})0 dBm -59.720 dBm
2
-8.00
-18.0
o
-380
480
-58.0 . S
580 [ ) ’ v I )
780
[ \ \ \ \ \ \ \
Start 30 MHz Stop 25.00 GHz,
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts’
v ]
1 N f 24352 GHz -8.041 dBm
2 N f 1.967 0 GHz -61.849 dBm
" N f 38254 GHz (A) $9.720 dBm
5
8
7
8
9
10
1"
12
s Igstams
Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch11l

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11n(HT20)_Chain0_Ch11_2462)

C R Tson oc NALIGN OF 11116100 4 Sep 26, 2017
ICenter Freq 2.462000000 GHz ) #Avg Type: RMS TRACE[[23 456
PHO-Wide -»- Trig:Free Run AvglHold: 10110 TYPE| M-
IFGain:Low #Atten: 6 dB oT[P NH T
Mkr1 2.465 769 7 GHz
Ref Offset 20 dB.
{odeidiv__Ref 11,00 dBm -8.550 dBm
og
|
9m @
-18.0
o 26 55 e
-380
490
-58.0
£90
790
Center 2.46200 GHz Span 26.58 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
= I/sTaTus.
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Chain0 : Conducted Spurious @ 802.11n(HT20) Mode Ch11

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11n(HT20)_Chain0_Ch11_2462)

L RF S0 DC SENSE:INT] M\ ALIGN OFF 11:20:17 AM Sep 26, 2017
#Avg Type: RMS TRACE[, 558
n Trig: Free Run Avg|Hold: 10/10 TYPE| M vikshfiinhy
PNO: Fast ~—»—
IFGain:Low H#Atten: 6 dB DETJP MMNNM
Ref Offset 20 dB
10 dBidiv  Ref 11.00 dBm
Log
1
-9.00
-19.0
-309.0
-49.0
-59.0
= \ \ \ \ i i
-79. Ell

Stop 25.00 GHz,

Start 30 MHz
es z z weep 2.39s pts
‘Res BW 100 kH: #VBW 300 kH. S 2.39 s (40001 pt:

|
N f 2.4602 GHz 8.606 dBm
N f 38273 GHz £60.162 dBm

Tysms

Chain0 : Conducted Spurious @ 802.11n(HT40) Mode Ch 3

T T 11:22123AM 565 26, 2017
ICenter Freq 2.422000000 GHz ) #Avg Type: RMS TRACE 6
NG Fast —»- TrigiFreeRun AvglHold: 10/10 TP M
IF Gain:Low #atten: 6 dB DerlF UM
Mkr1 2.417 874 5 GHz
Ref Offset 20 dB
19 geraiv Ref 8.00 dBm -12.077 dBm
-2.00
120 9
-220
oo 2.0 o)
-42.0
520
-62.0
720
-820
Center 2.42200 GHz Span 54.70 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (40001 pts)
s fgss
Chain0 : Conducted Spurious @ 802.11n(HT40) Mode Ch 3

_2422)
MALIGN OFF

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11n(HT40)_Ch:
11:23:27 AM Sep 26, 2017

L | S09 Do
Marker 2 3.831058250000 GHz . #Avg Type: RMS
.. Trig:FreeRun AvglHold: 10110

IFGain:Low #Atten: 6 dB

Mkr2 3.831 1 GHz|
Ref Offset 20 dB
1L%gBJdiv R:f 8.:)7) dBm -60.392 dBm

200

120

20
0 32,08 o)
420

520
9 s

620 u o

720

[
820
|

Stop 25.00 GHz,

Start 30 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts;

T R
N f 24252 GHz 13.401 dBm
N f 38311 GHz 450.392 dBm

Tysms
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Chain0 : Conducted Spurious @ 802.11n(HT40) Mode Ch 6

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11n(HT40)_Chain0_Ch 6_2437)

C RF_ [S0@ DC SENSEINT N ALIGN OFF 11:24:54 AM Sep 26, 2017
ICenter Freq 2.437000000 GHz ) #Avg Type: RMS TRACE[T2 345 6
PNOFast —» Trig:FreeRun AvglHold: 10110 TYPE[M
IFGain:Low #htten: 6 dB oeT|P NN
Mkr1 2.429 213 3 GHz
Ref Offset 20 dB
1Ll‘)’gBldiv Ref 7.00 dBm -12.624 dBm
-300
130 ¢
-230
n 32,52 8]
-430
530
630
730
-830
Center 2.43700 GHz Span 54.72 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (40001 pts)
= I/sTaTus.
ChainO0 : Conducted Spurious @ 802.11n(HT40) Mode Ch 6

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11n(HT40)_Chain0_Ch 6_2437)

NALIGN O
Marker 2 3.802967000000 GHz ) #Avg Type: RMS
. Trig:FreeRun AvglHold: 10110
IFGain:Low #Atten: 6 dB DET|P MM NN
Mkr2 3.803 0 GHz|
Ref Offset 20 dB
19 gerdiv Ref 7.00 dBm -59.555 dBm|
-3.00
-13.0
-230
. 259 ]
-430
530 6
Y1 M ”
-73. Ul
-83.0
|
Start 30 MHz Stop 25.00 GHz,
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts’
L~ ___ v __ ]
N f 24327GHz 12799 dBm
Z N f 38030GHz 59555 dBm
4
5
8
7
8
9
1
1
12
e =
Chain0 : Conducted Spurious @ 802.11n(HT40) Mode Ch 9

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11n(HT40)_Chain0_Ch 9_2452)

C R Tson oc INALIGN O 11,2752 6 Sep 26, 2017

ICenter Freq 2.452000000 GHz ) #Avg Type: RMS TRACE[[23 456

PNOFast —» Trig:FreeRun AvglHold: 10110 TYPE| M-

IFGain:Low #Atten: 6 dB oT[P NH T

Mkr1 2.436 161 8 GHz

Ref Offset 20 dB

{odeidiv__Ref 8.00 dBm -12.072 dBm
og
-200

120 ¢

-220

20 2207 g
-420
520
-620
720
-820

Center 2.45200 GHz Span 54.68 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 5.33 ms (40001 pts)

= I/sTaTus.




FCC ID: 2AATL-6188SUF

mtertek IC: 12425A-6188SUF

Total Quality. Assured. Report No.: 170900248TWN-001
Page 37 of 73

ChainO0 : Conducted Spurious @ 802.11n(HT40) Mode Ch 9

Agilent Spectrum Analyzer - Conducted Spurious_170900248TWN-001 (802.11n(HT40)_Chain0_Ch 9_2452)

MALIGN OFF
Marker 3 4.632595250000 GHz ) #Avg Type: RMS
st —» Trig:FreeRun AvglHold: 10110
:Low #Atten: 6 dB DETP M
Mkr3 4.632 6 GHz|
Ref Offset 20 dB
j0deidiv__Ref 8.00 dBm -59.428 dBm|
og
-200
-120
-220
o 32,07 don
20
520 A
b4
520 et -
720
-82 EII
Start 30 MHz Stop 25.00 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.39 s (40001 pts]
I [ v 1 FuNCTon T FUNCTIONwiDTH]
1N f 2.4440 GHz 11500 dBm
2 N f 19708 GHz 8 dBm
N £ 46326 GHz (A) 59.428 dBm
4
5
8
7
8
9
10
1
12
Ig/sTaTus:
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6. Emissions in Restricted Frequency Bands (Radiated emission measurements)

6.1. Instrument Setting

Receiver Function Setting (Below 1GHz) Setting (Above 1GHz)
Detector QP Peak and Average
9-150 kHz ; 200-300 Hz 1MHz
RBW 0.15-30 MHz; 9-10 kHz
30-1000 MHz; 100-120 kHz
VBW =3 x RBW 3MHz
Sweep Auto couple Auto couple
Start Frequency 9 kHz 1GHz
Stop Frequency 1 GHz Tenth harmonic
Attenuation Auto Auto

6.2. Test Procedure

Step1  Configure the EUT according to ANSI C63.10:2013. The EUT was placed on the top
of the turntable 0.8 meter (below 1GHz) and 1.5 meter (above 1GHz) above ground.
The center of the receiving antenna mounted on the top of a height-variable
antenna tower was placed 3 meters far away from the turntable.

Step2 Power on the EUT and all the companion devices. The turntable was rotated by 360
degree to find the position of the maximum emission level.

Step3  The height of the receiving antenna was varied between one meter and four meters
above ground to find the maximum emission field strength of the both horizontal
and vertical polarization.

Step4 If find the frequencies above the limit or below within 3dB, the antenna tower was
scan (from 1m to 4m) and then the turntable was rotated to find the maximum
reading.

Step5  Set the test-receiver system to peak or CISPR quasi-peak detector with specified
bandwidth under maximum hold mode.

Step6  For emissions above 1GHz, use 1MHz VBW and 3MHz RBW for reading in spectrum
analyzer.
Place the measurement antenna away from each area of the EUT determined to be
a source of emissions at the specified measurement distance, while keeping the
measurement antenna aimed at the source of emissions at each frequency of
significant emissions, with polarization oriented for maximum response.

Step7 If the emissions level of the EUT in peak mode was 3dB lower than the average limit
specified then testing will be stopped and peak values of the EUT will be reported.
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Otherwise, the emissions which do not have 3dB margin will be measured using the
guasi-peak method for below 1GHz.

Step 8  For testing above 1GHz, The emissions level of the EUT in peak mode was lower
than average limit, then testing will be stopped and peak values of the EUT will be
reported, otherwise, the emission will be measured in average mode again and

reported.

Step9 In case the emission is lower than 30MHz, loop antenna has to be used for
measurement and the recorded data should be quasi-peak measured by receiver.

6.3. Test Diagram
6.3.1. Radiated emission from 9kHz to 30MHz uses Loop Antenna:

|~ Antenna Tower

=0

=R

Spectrum Analyzer
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6.3.2. Radiated emission below 1GHz using Bilog Antenna

|~ Antenna Tower

| mmmiie

Spectrum Analyzer

6.3.3. Radiated emission above 1GHz using Horn Antenna

|~ Antenna Tower

HPF and Pre-Amp 5l

Spectrum Analyzer
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6.4. Limit
Frequency Field Strength Measurement distance
(MHz) (uv/m) (m)
0.009~0.490 2400/F(kHz) 300
0.490~1.705 24000/F(kHz) 30
1.705~30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Remark:

1. In the above table, the tighter limit applies at the band edges.
2. Distance refers to the distance in meters between the measuring instrument antenna and

the closed point of any part of the device or system

6.5. Operating Environment Condition

Temperature (°C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008

Test Date : 2017/9/26~2017/9/29
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6.6. Test Result
6.6.1. Measurement results: frequencies 9kHz to 30MHz
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The test was performed on EUT under 802.11b/g/n continuously transmitting mode. The worst
case occurred at 802.11b ch1

. Frequency| Factor |Reading Corret.:ted Limit Margin

Mode | Chain |Channel |Detector (MHz) | (dB/m) | (dBuV) Reading | (dBuV/ (dB)

(dBuv/m)| m)

802.11b| Chain0 1 Qp 0.01 20.19 | 36.24 56.43 127.6 | -71.17
802.11b| Chain0 1 Qp 0.03 20.25 | 41.07 61.32 118.06 | -56.74
802.11b| Chain0 1 QpP 0.03 20.32 | 46.92 67.24 118.06 | -50.82
802.11b| Chain0 1 QpP 0.04 20.05 44.5 64.55 115.56 | -51.01
802.11b| Chain0 1 QpP 0.05 19.65 | 34.01 53.66 113.62 | -59.96
802.11b| Chain0 1 Qp 0.07 19.36 | 32.66 52.02 110.7 | -58.68
802.11b| Chain0 1 Qp 0.15 19.05 | 34.56 53.61 104.08 | -50.47
802.11b| Chain0 1 Qp 0.63 19.12 | 25.12 44.24 71.62 | -27.38
802.11b| Chain0 1 Qp 0.93 19.17 | 27.37 46.53 68.23 | -21.7
802.11b| Chain0 1 Qp 1.70 19.11 | 19.47 38.58 63 -24.42
802.11b| Chain0 1 QpP 2.12 19.03 | 17.64 36.66 69.54 | -32.88
802.11b| Chain0 1 Qp 2.90 18.87 | 14.88 33.75 69.54 | -35.79

Remark: Corr. Factor = Antenna Factor + Cable Loss
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6.6.2. Measurement results: frequencies below 1 GHz
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The test was performed on EUT under 802.11b/g/n continuously transmitting mode. The worst
case occurred at 802.11b ch1

Corrected

Limit

. Ant Frequency |Factor(d|Reading . Margin
Mode Chain | Ch. Polarity Detector (MHz) B/m) | (dBuV) (dR;a:\:lIl/nng‘) (dl:n;;vl (dB)
802.11b | Chain0| 1 H QP 61.04 1946 | 4.94 24.39 40 -15.61
802.11b | Chain0| 1 H QP 127 18.78 | 10.5 29.28 435 | -14.22
802.11b | Chain0| 1 H QP 225.94 18.89 | 9.47 28.36 46 -17.64
802.11b | Chain0| 1 H QP 322.94 22.34 | 12.32 34.66 46 -11.34
802.11b | Chain0| 1 H QP 478.14 26.47 | 5,51 31.98 46 -14.02
802.11b | Chain0| 1 H QP 666.32 30.07 | 5.53 35.59 46 -10.41
802.11b | Chain0| 1 \Y QP 31.94 19.24 | 7.46 26.71 40 -13.29
802.11b | Chain0| 1 \" QP 62.98 19.19 | 9.53 28.72 40 -11.28
802.11b | Chain0| 1 Vv QP 152.22 20.58 | 10.61 31.19 435 | -12.31
802.11b | Chain0| 1 Vv QP 299.66 21.74 | 13.04 | 34.79 46 -11.21
802.11b | Chain0| 1 \" QP 449.04 25.84 | 6.56 32.4 46 -13.6
802.11b | Chain0| 1 \Y QP 961.2 34.3 4,95 39.25 54 -14.75

Remark: Corr. Factor = Antenna Factor + Cable Loss
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6.6.3.Measurement results: frequency above 1GHz to 25GHz

FCC ID: 2AATL-6188SUF

IC: 12425A-6188SUF
Report No.: 170900248TWN-001
Page 44 of 73

Mode | Chain | ch Ant | Detect | Freq. |Preamp| Factor | Reading C:er:lci:legd Limit |Margin
Polarity| or (MHz) | (dB) |(dB/m)| (dBuV) (dBpV/m) (dBuv/m)| (dB)

802.11b|Chain0| 1 H PK 4824 | 40.03 | 3.07 | 38.76 41.83 74 -32.17
802.11b|Chain0| 1 H PK 7236 | 38.15 | 9.99 | 33.25 43.24 74 -30.76
802.11b|Chain0| 1 Vv PK 4824 | 40.03 | 3.07 37.4 40.47 74 -33.53
802.11b|Chain0| 1 Vv PK 4980 | 39.76 | 3.67 | 44.56 48.23 74 -25.77
802.11b|Chain0| 1 Vv PK 7236 | 38.15 | 9.99 | 34.22 44.21 74 -29.79
802.11b|Chain0| 6 H PK 4874 | 39.94 | 3.26 | 38.31 41.57 74 -32.43
802.11b|Chain0| 6 H PK 7311 | 38.07 | 10.29 | 34.24 44.54 74 -29.46
802.11b|Chain0| 6 Vv PK 4874 | 39.94 | 3.26 | 37.02 40.28 74 -33.72
802.11b|Chain0| 6 \Y, PK 4980 | 39.76 | 3.67 | 44.81 48.48 74 -25.52
802.11b|Chain0| 6 Vv PK 7311 | 38.07 | 10.29 | 33.7 43.99 74 -30.01
802.11b|Chain0| 11 H PK 4924 | 39.86 | 3.46 | 36.87 40.33 74 -33.67
802.11b|Chain0| 11 H PK 7386 | 37.99 | 10.6 | 33.55 44.14 74 -29.86
802.11b|Chain0| 11 \Y, PK 4924 | 39.86 | 3.46 | 36.42 39.87 74 -34.13
802.11b|Chain0| 11 Vv PK 4995 | 39.74 | 3.73 | 44.97 48.7 74 -25.3
802.11b|Chain0| 11 Vv PK 7386 | 37.99 | 10.6 | 33.03 43.62 74 -30.38
802.11g|Chain0| 1 H PK 4824 | 40.03 | 3.07 | 38.24 41.3 74 -32.7
802.11g|Chain0| 1 H PK 7236 | 38.15 | 9.99 | 34.26 44.25 74 -29.75
802.11g|Chain0| 1 Vv PK 4824 | 40.03 | 3.07 | 37.53 40.6 74 -33.4
802.11g|Chain0| 1 Vv PK 4995 | 39.74 | 3.73 | 45.01 48.74 74 -25.26
802.11g|Chain0| 1 Vv PK 7236 | 38.15 | 9.99 | 34.05 44.04 74 -29.96
802.11g|Chain0| 6 H PK 4874 | 39.94 | 3.26 37.74 41 74 -33
802.11g|Chain0| 6 H PK 7311 | 38.07 | 10.29 | 34.78 45.08 74 -28.92
802.11g|Chain0| 6 Vv PK 4874 | 39.94 | 3.26 | 37.78 41.05 74 -32.95
802.11g|Chain0| 6 Vv PK 4980 | 39.76 | 3.67 | 44.99 48.67 74 -25.33
802.11g|Chain0| 6 Vv PK 7311 | 38.07 | 10.29 | 33.02 43.32 74 -30.68
802.11g|Chain0| 11 H PK 4924 | 39.86 | 3.46 | 37.29 40.75 74 -33.25
802.11g|Chain0| 11 H PK 7386 | 37.99 | 10.6 | 32.79 43.39 74 -30.61
802.11g|Chain0| 11 Vv PK 4924 | 39.86 | 3.46 | 36.39 39.85 74 -34.15
802.11g|Chain0| 11 Vv PK 4980 | 39.76 | 3.67 | 44.73 48.4 74 -25.6
802.11g|Chain0| 11 Vv PK 7386 | 37.99 | 10.6 | 33.92 44,52 74 -29.48
802.11n Chain0| 1 H PK 4824 | 40.03 | 3.07 | 38.65 41.72 74 -32.28
(HT20)
802.11n Chain0| 1 H PK 7236 | 38.15 | 9.99 | 34.55 44.54 74 -29.46
(HT20)
802.11n Chain0| 1 Vv PK 4824 | 40.03 | 3.07 39.5 42.56 74 -31.44
(HT20)
802.11n Chain0| 1 Vv PK 4995 | 39.74 | 3.73 | 45.34 49.07 74 -24.93

(HT20)
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Corrected

. Ant Freq. |Preamp | Factor | Reading . Limit |Margin

Mode | Chain | Ch. .. | Detector Reading
Polarity (MHz) | (dB) |(dB/m)| (dBWV) | o0 |(dBHV/m)| (dB)

802.11n Chain0| 1 \ PK 7236 | 38.15 | 9.99 33.9 43.89 74 -30.11
(HT20)
802.11n Chain0| 6 H PK 4874 | 39.94 | 3.26 | 36.59 39.85 74 -34.15
(HT20)
802.11n Chain0| 6 H PK 7311 | 38.07 | 10.29 | 32.41 42.71 74 -31.29
(HT20)
802.11n Chain0| 6 \' PK 4874 | 39.94 | 3.26 37 40.26 74 -33.74
(HT20)
802.11n Chain0| 6 \' PK 4995 | 39.74 | 3.73 | 44.49 48.22 74 -25.78
(HT20)
8(?_'21_;3)” Chain0| 6 \ PK 7311 | 38.07 | 10.29 | 33.42 43.72 74 -30.28
8(?_'21_;3)” Chain0| 11 H PK 4924 | 39.86 | 3.46 | 36.66 40.12 74 -33.88
802.11n Chain0| 11 H PK 7386 | 37.99 | 10.6 | 32.55 43.15 74 -30.85
(HT20)
8“(:21_213;1 Chain0| 11 Vv PK 4924 | 39.86 | 3.46 | 36.41 39.86 74 -34.14
8“(:21_213;1 Chain0| 11 Vv PK 4995 | 39.74 | 3.73 | 45.14 48.87 74 -25.13
8(?;_213; Chain0| 11 Vv PK 7386 | 37.99 | 10.6 | 32.38 42.98 74 -31.02
802.11n Chain0| 3 H PK 4844 40 3.14 | 37.84 40.99 74 -33.01
(HT40)
802.11n Chain0| 3 H PK 7266 | 38.12 | 10.11 | 3341 43.52 74 -30.48
(HT40)
802.11n Chain0| 3 Vv PK 4844 40 3.14 | 38.17 41.32 74 -32.68
(HT40)
802.11n Chain0| 3 Vv PK 4980 | 39.76 | 3.67 | 43.44 47.11 74 -26.89
(HT40)
802.11n Chain0| 3 Vv PK 7266 | 38.12 | 10.11 | 32.8 42.91 74 -31.09
(HT40)
802.11n Chain0| 6 H PK 4874 | 39.94 | 3.26 | 37.37 40.63 74 -33.37
(HT40)
802.11n Chain0| 6 H PK 7311 | 38.07 | 10.29 | 32.84 43.14 74 -30.86
(HT40)
802.11n Chain0| 6 Vv PK 4874 | 39.94 | 3.26 | 37.47 40.73 74 -33.27
(HT40)
802.11n Chain0| 6 Vv PK 4980 | 39.76 | 3.67 | 44.11 47.78 74 -26.22
(HT40)
8(|(2|2'I'i(§)n Chain0| 6 Vv PK 7311 | 38.07 | 10.29 | 33.63 43.93 74 -30.07
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Corrected

. Ant Freq. |Preamp | Factor | Reading . Limit |Margin
Mode | Chain | Ch- |5 jarity| PS*€*" | (Mibz) | (dB) |(dB/m)| (dBpv) (:;Z?,'/"rﬁ) (dBuV/m)| (dB)
802.11n Chain0| 9 H PK 4904 | 39.89 | 3.38 | 36.83 40.21 74 -33.79
(HT40)
802.11n Chain0| 9 H PK 7356 | 38.02 | 10.48 | 33.12 43.59 74 -30.41
(HT40)
802.11n Chain0| 9 Vv PK 4904 | 39.89 | 3.38 | 36.38 39.76 74 -34.24
(HT40)
802.11n Chain0| 9 Vv PK 4980 | 39.76 | 3.67 | 43.48 47.15 74 -26.85
(HT40)
8(?_|2_|_i;)n Chain0| 9 \' PK 7356 | 38.02 | 10.48 | 32.44 42.92 74 -31.08

Remark: Correction Factor = Antenna Factor + Cable Loss + High Pass Filter Loss - Pre_Amplifier Gain
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7. Emission on Band Edge

7.1. Instrument Setting

FCC ID: 2AATL-6188SUF

IC: 12425A-6188SUF

Report No.: 170900248TWN-001
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Spectrum Function Setting
Detector Peak and Average
RBW 1MHz
VBW 3MHz
Sweep Auto couple

Restrict bands

2310 MHz ~ 2390 MHz

2483.5 MHz ~ 2500 MHz

Attenuation

Auto

7.2. Test Procedure

The test procedure is the same as Emissions in Restricted Frequency Bands (Radiated emission

measurements).

7.3. Operating Environment Condition

Temperature (°C) :

Relative Humidity (%) :
Atmospheric Pressure (hPa) :
Test Date :

25

50
1008
2017/9/26
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Frequency|Spectrum| Ant. |Correction| Reading |Corrected| Limit |Margin| Restricted
Mode Analyzer | Pol. | Factor Reading | @3 m band
(MHz) |Detector |(H/V)| (dB/m) | (dBuV) |(dBuV/m)|(dBuV/m)| (dB) (MHz)
2384.37 PK v 33.82 30.49 64.31 74 -9.69 5310~2390
802.11b | 2383.65 AV Vv 33.82 17.09 50.91 54 -3.09
Chain0 -
2493.58 PK Vv 34.35 29.88 64.23 74 9.77 2483.5~7500
2487.39 AV \Y, 34.32 17.06 51.38 54 -2.62
2375.99 PK \Y, 33.78 30.54 64.32 74 -9.68 9310~2390
802.11g | 2384.85 AV V 33.83 17.11 50.94 54 -3.06
Chain0 -
2494.46 PK Vv 34.35 30.42 64.77 74 9.23 2483.5~2500
2486.28 AV Vv 34.31 17.04 51.35 54 -2.65
2376.23 PK v 33.79 30.52 64.31 74 -9.69
802.11n 2310~2390
(HT20) 2369.04 AV \Y, 33.75 17.09 50.84 54 -3.16
. 2485.88 PK \Y, 34.31 30.49 64.80 74 -9.20
Chain0 2483.5~2500
2487.48 AV Vv 34.32 17.09 51.41 54 -2.59
23254 PK \Y, .54 1. 4.84 74 9.1
802.11n 325.45 33.5 31.30 64.8 9.16 2310~2390
(HT40) 2387.76 AV v 33.84 17.20 51.04 54 -2.96
. 2499.15 PK Vv 34.38 21.67 56.05 74 -17.95
Chain0 2483.5~2500
2483.50 AV v 34.30 7.82 42.12 54 -11.88

Remark: Correction Factor = Antenna Factor + Cable Loss
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7.4. Test Results

Chain0 : Restricted Band Bandedge @ 802.11b Mode Ch1 PK
(specrum | RSCNGRINCO) (=)

Ref Level 82.00 dBpv @ RBW 1 MHz

|& Att 10de  SWT 15.1 ps @ VBW 3 MHz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

m2[1] M1 64.31dBpv
2.384370 GHz
Cimit_1 M1[1] 91,60 dBpv

70 B M2 2.412160 GHZ|
A4

60 dBy

Limit_2
ou upy!

40 dey

30 deys

20 dey

10 dep

0 dey

-10 dBy F2
F1

Start 2.31 GHz 501 pts Stop 2.43 GHz
)il | Measuring...  QRERNANAD e Cisiras
27 /

Date: 26.SEP.2017 15:27:45

ChainO : Restricted Band Bandedge @ 802.11b Mode Ch1 AV
(specrum | RSCVERINE) (]

Ref Level 82.00 dBpv @ RBW 1 MHz

|& Att 10de  SWT 254.1ms @ VBW 10Hz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

m2[1] M1 50.91dBpv)
2.383650 GHz
e, M1[1] 87.03 dBpv

2.412870 GHz

60 dBy

Limit 2 ¥
QUGB!

40 dey

30 deys

20 dey

10 dep

0 dey

-10 dBy F2
F1

Start 2.31 GHz 501 pts Stop 2.43 GHz
— p—
i | teasuring... WNENNRNAS W TS50

Date: 26.SEP.2017 15:28:52
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Chain0 : Restricted Band Bandedge @ 802.11b Mode Ch11 PK
(specrum | RSCVERINE) (]

Ref Level 82.00 dBpv @ RBW 1 MHz

|& Att 10de  SWT 7.5ps @ VBW 3 MHz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

T M1[1] 93.10 dBpY]
2.4621300 GHz
Lt L, M2[1] 64.23 dBpV|
@2#935800 GHz
Y

60 dBy

Limit_2
ou upy!

40 dey

30 deys

20 dey

10 dep

0 dey

-10 dBy

Start 2.45 GHz 501 pts Stop 2.5 GHz

T | Measuring...  WNNNANAND W A

17 15:33:33

Chain0 : Restricted Band Bandedge @ 802.11b Mode Ch11l AV

e G &
Ref Level 82.00 depv © RBW 1 MHz
o att 10dB  SWT 126.2ms @ VBW 10Hz Mode Auto FFT Input 1 AC
PS TOF
O 1Pk Max
— m2[1] 51.38 dBpv
2.4873900 GHz|
i1 M1[1] 88.47 dBpv
" 2.4613300 GHz
60 dBy
Mo
mit_2
e
40 dBy
30 dey
20 dBy
10 dey
0 dew
-10 dBp
F1
|
Start 2.45 GHz 501 pts Stop 2.5 GHz
il 26.09.2017
Measuring...
J o WRRERENED e vt
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Chain0 : Restricted Band Bandedge @ 802.11g Mode Ch1 PK
(specrum | RSCNGRINCO) (=)

Ref Level 82.00 dBpv @ RBW 1 MHz

|& Att 10de  SWT 15.1 ps @ VBW 3 MHz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

m2[1] M1 64.32 dBpv
2.375990 GHz
e, M1[1] 91.33 dBpv

vz 2.413350 GHz

60 dBy

Limit_2
ou upy!

40 dey

30 deys

20 dey

10 dep

0 dey

-10 dBy F2
F1

Start 2.31 GHz 501 pts Stop 2.43 GHz

| Measuring...  QUNNANAAD WG Cisoane

Date:

Chain0 : Restricted Band Bandedge @ 802.11g Mode Chl AV
(specrum | RSCNGRINCO) (=)

Ref Level 82.00 dBpv @ RBW 1 MHz

|& Att 10de  SWT 254.1ms @ VBW 10Hz Mode Auto FFT  Input 1 AC
PS TDF

O 1Pk Max

M2[1] 50,94 dBpv|
2.384850 GHz
Limic 1, M1[1] 81.00 dBpV

2.414070 GHZ|

60 dBy

Limit 2
QUGB!

40 dey

30 deys

20 dey

10 dep

0 dey

-10 dBy F2
F1

Start 2.31 GHz 501 pts Stop 2.43 GHz

| Measuring...  WUNNANAAD WG im0
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Chain0 : Restricted Band Bandedge @ 802.11g Mode Ch11 PK

Spectrum

|& Att
PS TDF

Ref Level 52.00 depYy
10de  SWT 7.5pus @ VBW 3 MHz

(=]

@ RBW 1 MHz

Mode Auto FFT

Input 1 AC

O 1Pk Max

M2[1]

64.77 dBpVY]
2.4944600 GHz

Limit_1
7U B!

M1[1]

60 dBy

03.49 dBpY|
24808300 GHz

Limit_2
ou upy!

40 dey

30 deys

20 dey

10 dep

0 dey

-10 dBy

Start 2.45 GHz

501 pts

J Measuring...

Stop 2.5 GHz
26.09.2017

o

Chain0 : Restricted Band Bandedge @ 802.11g Mode Ch11l AV

Spectrum

|& Att
PS TDF

Ref Level 52.00 dBpYy

10de  SWT

(=]

@ RBW 1 MHz

126.2ms @ VBW 10 Hz Mode aAuto FFT

Input 1 AC

O 1Pk Max

-
MT

M2[1]

51.35 dBpY]
2.4862800 GHz

Limit_1
70 B!

M1[1]

60 dB

82.34 dBpV|
2.4611300 GHz

B2

Limit_2
ou upy!

40 dey

30 deys

20 dey

10 dep

0 dey

-10 dBy

F1

Start 2.45 GHz

501 pts

Stop 2.5 GHz

—
| Measuring...  GRARNANAD e

26.00.2017

e
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ChainO0 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch1 PK

oo ) =
Ref Level 82.00 dBpy ® RBW 1Mz
o att 10dB  SWT 15.1ps @ VBW 3MHz Mode Auto FFT  Input 1 AC
PS TOF
O 1Pk Max
mM1[1] M1 90.98 dBpY]
2.414310 GHz
Lt 1 M2[1] 64.31 dBpY)
" M2 2.376230 GHz,
v
60 dBy
mit_2
e
40 dBy
30 dey
20 dBy
10 dey
0 dew
-10 dBp F2
F1
Start 2.31 GHz 501 pts Stop 2.43 GHz
il 26.09.2017
Measuring...
i J o QURNENNED e sk

Date: 26.SEP.2017 15:19:43

ChainO0 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch1 AV

e G &
Ref Level 82.00 depv © RBW 1 MHz
lo att 10dE  SWT 2541ms @ VBW 10Hz Mode Auto FFT  Input 1 AC
PS TDF
O 1Pk Max
M2[1] ¥ 160.84 dBpV]
2.369040 GHz
i1 M1[1] 80.48 dBpv
" 2.415030 GHz,
80 dey
"
Cimit_2 |
i
40 dey
30 dey
20 dey
10 dep
0 dey
-10 dBy F2
F1
Start 2.81 GHz 501 pts Stop 2.43 GHz
—
il 26.09.2017
Measuring...
)il ] o WHNRRNNND WG B

Date: 26.SEP.2017 15:21:48
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ChainO0 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11 PK

Emrm o) &
Ref Level 82.00 dBpy © RBW 1MHz
o att 10dB  SWT 7.5ps @ VBW 3 MHz Mode Auto FFT  Input 1 AC
PS TOF
O 1Pk Max
— m2[1] 64.80 dBpv
2.4858800 GHz|
it 1 M1[1] 92.96 dBpY,
" m2 2.4589300 GHz
60 dBy
mit_2
e
40 dBy
30 dey
20 dBy
10 dey
0 dew
-10 dBp
F1
|
Start 2.45 GHz 501 pts Stop 2.5 GHz
il 26.09.2017
i ] Measuring... URENRNEND Wk e A

Date: 26.SEP.2017 15:39:45

ChainO0 : Restricted Band Bandedge @ 802.11n(HT20) Mode Ch11l AV

e G &
Ref Level 82.00 depv © RBW 1 MHz

lo att 10de  SWT 126.2ms @ VBW 10Hz Mode Auto FFT  Input 1 AC

PS TDF

O 1Pk Max

n M2[1] 51.41 dBpY
2.4874800 GHz|
i1 M1[1] 81.86 dBpV
" 2.4605300 GHz
80 dBy
M2

Cimit_2 v

it

40 dey

30 dey

20 dey

10 dep

0 dey

-10 dBy

F1
|
Start 2.45 GHz 501 pts Stop 2.5 GHz
—
il 26.09.2017
Measuring...
)il ] o WHNRRNNND WG s

Date: 26.SEP.2017 15:40:49
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Chain0 : Restricted Band Bandedge @ 802.11n(HT40) Mode Ch3 PK

Co o) &
Ref Level 82.00 depv © RBW 1 MHz
lo att 10dE  SWT 17 ps @ VBW 3 MHz  Mode Auto FFT  Input 1 AC
PS TDF
O 1Pk Max
mM1[1] M1 87.52 dBpv
2.432260 GHz
i1 M2[1] 64.84 dBpV
e 2.325450 GHz
¥
60 dey
Limit_2
it
40 dey
30 dey
20 dey
10 dep
0 deu
-10 dBy F2
F1
Start 2.31 GHz 501 pts Stop 2.45 GHz
— —_—
il 26.09.2017
i ] Measuring... EEANRNNND ek st

Date: 26.SEP.2017 15:15:29

Chain0 : Restricted Band Bandedge @ 802.11n(HT40) Mode Ch3 AV

e G &
Ref Level 82.00 depv © RBW 1 MHz
lo att 10de  SWT 285.1ms @ VBW 10Hz Mode Auto FFT  Input 1 AC
PS TDF
O 1Pk Max
m2[1] o 51.04dBpY
287760 GHz
i1 M1[1] 76.92 dBpv
" 2.431140 GHz,
80 dey
w2
Cimit_2 ¥
i
40 dey
30 dey
20 dey
10 dep
0 dey
-10 dBy F2
F1
Start 2.81 GHz 501 pts Stop 2.45 GHz
—_—
il 26.09.2017
Measuring...
i J o WRRNENAND e stz

Date: 26.SEP.2017 15:12:51
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Chain0 : Restricted Band Bandedge @ 802.11n(HT40) Mode Ch9 PK

Emrm o) &
Ref Level 82.00 dBpy © RBW 1MHz
o att 10dB  SWT 9.5ps @ VBW 3 MHz Mode Auto FFT  Input 1 AC
PS A TDF
O 1Pk Max
- m2[1] 56.05 dBpv
2.499150 GHz
it 1 M1[1] 86.93 dBpY,
" 2.465280 GHz,
60 dBy 2
v
mit_2
e
40 dBy
30 dey
20 dBy
10 dey
0 dew
-10 dBp
F1
|
Start 2.43 GHz 501 pts Stop 2.5 GHz
—
il 26.09.2017
Measuring...
i J o AHRRRNAND e e A
Date: 26.SEF.2017 14:57:01

Chain0 : Restricted Band Bandedge @ 802.11n(HT40) Mode Ch9 AV

oo ) =
Ref Level 82.00 depv © RBW 1 MHz
lo att 10de  SWT 153.6ms @ VBW 10Hz Mode Auto FFT  Input 1 AC
PS P4 TDF
O 1Pk Max
+ m2[1] 42.12 dBpv
I 2.483440 GHz
Cimit_1 M1[1] 76.62 dBpv
70w
2.465140 GHz,
80 day
Cimit_2
el
M
40 dey
30 dey
20 dey
10 dep
0 dey
-10 dBy
F1
|
Start 2.43 GHz 501 pts Stop 2.5 GHz
il 26.09.2017
Measuring...
i J o QURNENNED e et
Date: 2 7 14:58:11
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Chain0 : Authorized Band Bandedge @ 11b Mode Ch1l

Agilent Spectrum Analyzer - Swept SA

Marker 2 2.400000000000 GHz

MALIGN OFF

Avg Type: RMS
oo Trig:FreeRun AvglHold:>100/100
IF Gain:Low Atten: 10 dB

02:00:32PM Sep:

Mkr2 2.400 000 GHz|
1L%gBJdiv Ref 0.00 dBm -69.190 dBm

100

200

300

400

500

600
¢

700

800 - ‘

=00 !
| \ \ \ \ \ \

Start 2.31000 GHz Stop 2.43000 GHz
[#Res BW 100 kHz #VBW 300 kHz* #Sweep 12.0 ms (5001 pts),

2.411 496 GHz -20.279 dBm
2.400 000 GHz -69.190 dBm

usa [gsTatus 1 Meas Uncal

ChainO0 : Authorized Band Bandedge @ 11b Mode Ch11

Agilent Spectrum Analyzer - Swept SA

A\AUIGN OFF 01:53:04PM Sep.
Marker 2 2.483500000000 GHz ) Avg Type: RMS TRACE 6
PNO:Fast GO Trig:FreeRun AvglHold:>100/100 TYPE| M
IFGain:Low Atten: 10 dB DETA NN
Mkr2 2.483 500 GHz|
[0 deidiy__Ref 0.00 dBm -78.398 dBm
og
-100
-200
-300
-400
500
B00
-700
-800 ' L ekt
-800 }

Start 2.45000 GHz Stop 2.57000 GHz,
[#Res BW 100 kHz #VBW 300 kHz* #Sweep 12.0 ms (5001 pts)
[ v | Foncion ] FUNCTIONwIDTH]

2.462 984 GHz -19.966 dBm
2.483 500 GHz -78.398 dBm
= Ilystus| 1 Meas Uncal

Chain0 : Authorized Band Bandedge @ 11g Mode Chl

Agilent Spectrum Analyzer - Swept SA

Marker 2 2.400000000000 GHz

NG OF
Avg Type: RMS ’75
PNO:Fast GO Trig:FreeRun Avg|Hold:>100/100 TYPE[M
Fosmlow  Atten: 10 dB DETIA NN NN N
Mkr2 2.400 000 GHz|
10 dBidiv Ref 0.00 dBm -64.718 dBm
og

02:05:04PM Sep:

100

200

300

400

500

600

<>

700 ]

-80.0 i

|
500
| | | | |

Start 2.31000 GHz Stop 2.43000 GHz
[#Res BW 100 kHz #VBW 300 kHz* #Sweep 12.0 ms (5001 pts),

[ v [ runcion [ Fon
2.411 496 GHz -29.232 dBm
2.400 000 GHz 64.718 dBm

usa [gsTatus 1 Meas Uncal
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ChainO0 : Authorized Band Bandedge @ 11g Mode Ch11

Agilent Spectrum Analyzer - Swept SA

MALIGN OFF 02:10:13PM Sep26, 2017

Marker 2 2.483500000000 GHz . Avg Type: RMS TRACE
PN oo Trig:Free Run Avg|Hold:>100/100 s it

IFGain:low — Atten: 10 dB
Mkr2 2.483 500 GHz|
-78.308 dBm

10 dBidiv__ Ref 0.00 dBm
Log

100

200

300

400
500
600

700 ,j

-800 ‘
} \ \ \ \ !

0.0

Start 2.45000 GHz Stop 2.57000 GHz

[#Res BW 100 kHz #VBW 300 kHz* #Sweep 12.0 ms (5001 pts)
I R
N f 2459504GHz  -27.027 dBm
N f 2483500GHz  -78.308 dBm
3
4
5
6
7
8
9
10
11
12
= Ilystus| 1 Meas Uncal

Chain0 : Authorized Band Bandedge @ 11n40 Mode Ch3

Agilent Spectrum Analyzer - Swept SA

Marker 1 2.417268000000 GHz

MALIGN OFF

Avg Type: RMS
oo Trig:FreeRun AvglHold:>100/100
IF Gain:Low Atten: 10 dB

DET|A N T

Mkr1 2.417 268 GHz]

1L%gBJdiv Ref 0.00 dBm -31.589 dBm

100

200
¢

300

400

500

600

700

800

Start 2.31000 GHz Stop 2.45000 GHz
[#Res BW 100 kHz #VBW 300 kHz* #Sweep 12.0 ms (5001 pts),

0.0

L« v _
N f 2.417 268 GHz 31589 dBm
N f 2.400 000 GHz 62851 dBm

Igstatus| 1 Meas Uncal

Chain0 : Authorized Band Bandedge @ 11n40 Mode Ch9

Agilent Spectrum Analyzer - Swept SA

Marker 2 2.483500000000 GHz

MALIGN OFF 02:16:29PM Sep26, 2017
Avg Type: RMS
o Trig:FreeRun AvglHold:>100/100

IFGain:low — Atten: 10 dB

Mkr2 2.483 500 GHz]

1L%gBJdiv Ref 0.00 dBm -75.174 dBm

100

200

300

400

500

600

700 e

0.0

]

-80.0 i
\ [ \ \ 1
\

Start 2.43000 GHz Stop 2.57000 GHz
[#Res BW 100 kHz #VBW 300 kHz* #Sweep 12.0 ms (5001 pts),

| R
N f 2.443 244 GHz 30.598 dBm
N f 2.483 500 GHz 76174 dBm

Igstatus| 1 Meas Uncal
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Chain0 : Authorized Band Bandedge @ 11n Mode Chl

Agilent Spectrum Analyzer - Swept SA

MALIGN OFF

Marker 2 2.400000000000 GHz

Avg Type: RMS
AvglHold:>100/100

Trig: Free Run
Atten: 10 dB

DET|A N T

10 dBidiv__ Ref 0.00 dBm
Log

Mkr2 2.400 000 GHz]
-61.933 dBm|

100

200

300

400

500

600

700

800

0.0

Stop 2.43000 GHz

Start 2.31000 GHz

#Sweep 12.0 ms (5001 pts))|

#VBW 300 kHz*

[#Res BW 100 kHz

T

FUNCTION | FUNCTION WIDTH

1 N f 2.409 120 GHz -26.910 dBm

N f 2.400 000 GHz -61.933 dBm
3
4
5
8
7
8
9
10
1"
12

Ilystus| 1 Meas Uncal

ChainO0 : Authorized Band Bandedge @ 11n Mode Ch11l

Agilent Spectrum Analyzer - Swept SA

MALIGN OFF

Marker 2 2.483500000000 GHz

: Fast
IFGain:Low

Avg Type: RMS
AvglHold:>100/100

Trig: Free Run
Atten: 10 dB

DET|A N T

10 dBidiv__ Ref 0.00 dBm
Log

Mkr2 2.483 500 GHz]
-77.144 dBm|

100

200

300

400

500

600

700

800

|
0.0
|

Start 2.45000 GHz

Stop 2.57000 GHz

#VBW 300 kHz* #Sweep 12.0 ms (5001 pts))|

[#Res BW 100 kHz

T

2.456 624 GHz
2.483 500 GHz

[ v [ FUNcTion [ FoNCTionwoH FUNCTION VALUE

77444 dBm

756 dBm

Igstatus| 1 Meas Uncal
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8. Occupied Bandwidth Test

8.1 Operating Environment

Temperature (°C) :
Relative Humidity (%) :

Atmospheric Pressure (hPa) :

Test Date :

8.2 Test Setup & Procedure

25

50
1008
2017/10/25

FCC ID: 2AATL-6188SUF

IC: 12425A-6188SUF

Report No.: 170900248TWN-001
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An occupied bandwidth to be reported is to be its 99 % emission bandwidth.
The transmitter shall be operated at its maximum carrier power measured under normal test

condition.

=

O G

Spectrum Analyzer

EUT

Power supply

8.3 Measured Data of Occupied Bandwidth Test Results

T Occupied Channel
Mode Channel (|(\]/|HZ) Y Bandwidth

(MHz)

302.11b 2412 13.559
A1

(chain0) 2437 13.654

11 2462 13.35

2.11 1 2412 16.701

o oy 6 2437 16.728
(chainO0)

11 2462 16.747

802.11n(HT20 1 2412 17.81

' n-(HT ) 6 2437 17.862
(chain0)

11 2462 17.834

802.11n(HT40 3 2422 36.365

' n-( ) 6 2437 36.283
(chainO0)

9 2452 36.268
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Chain0 : Occupied Channel Bandwidth @ 802.11b mode Ch 1

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11b_Chain0_Ch 1_2412)
RL RF S0Q DO SENSEIMNT M ALIGN OFF 04:38:31PM Oct 25, 2017

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10

#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 6.7 dB
10 dBidiv Ref 20.00 dBm
Log

10.0

0.00

-100

=200

-30.0

-40.0

500 LN

B0.0 e

-70.0

Center 2.412 GHz Span 40 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms

Occupied Bandwidth Total Power 10.3 dBm
13.559 MHz

Transmit Freq Error -18.546 kHz OBW Power 99.00 %
x dB Bandwidth 17.35 MHz x dB -26.00 dB

MSG [fpsTaTus

Chain0 : Occupied Channel Bandwidth@ 802.11b mode ch6

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11b_Chain0_Ch 6_2437)

L RF S0¢ D SEMSEIINT M ALIGN OFF 04:40:22 PM Ot 25, 2017
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 6.7 dB
10 dBidiv Ref 20.00 dBm
Log
10.0
0.00
-10.0
=200
-30.0
-40.0
-£0.0 -
0.0 A0
-70.0
Center 2.437 GHz Span 40 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms
QOccupied Bandwidth Total Power 11.2 dBm
13.654 MHz
Transmit Freq Error -21.487 kHz OBW Power 99.00 %
x dB Bandwidth 17.36 MHz x dB -26.00 dB
MsG [fpsTaTus
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Chain0 : Occupied Channel Bandwidth @ 802.11b mode ch11l

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11b_Chain0_Ch11_2462)

L RF S0¢ D SEMSEIINT M ALIGN OFF 04:40;50 P Ot 25, 2017
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 6.7 dB
10 dBidiv Ref 20.00 dBm
Log
10.0
0.00
-10.0
=200
-30.0
-40.0
-£0.0
£0.0 G LY
-70.0
Center 2.462 GHz Span 40 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms
QOccupied Bandwidth Total Power 10.8 dBm
13.350 MHz
Transmit Freq Error -65.280 kHz OBW Power 99.00 %
x dB Bandwidth 17.25 MHz x dB -26.00 dB
MsG [fpsTaTus

Chain0 : Occupied Channel Bandwidth @ 802.11g mode chl

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11g_Chain0_Ch 1_2412)

L RF S0¢ D SEMSEIINT M ALIGN OFF 04:41:41 PM Oct 25, 2017
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 6.7 dB
10 dBidiv Ref 20.00 dBm
Log
10.0
0.00
-10.0
=200
-30.0
-40.0
500 f—
£0.0
-70.0
Center 2.412 GHz Span 40 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms
QOccupied Bandwidth Total Power 11.7 dBm
16.701 MHz
Transmit Freq Error -8.281 kHz OBW Power 99.00 %
x dB Bandwidth 20.82 MHz x dB -26.00 dB
MsG [fpsTaTus
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ChainO0 : Occupied Channel Bandwidth @ 802.11g mode ch6

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11g_Chain0_Ch 6_2437)

L RF S0¢ D SEMSEIINT M ALIGN OFF 04:42:13PM Ot 25, 2017
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 6.7 dB
10 dBidiv Ref 20.00 dBm
Log
10.0
0.00
-10.0
=200
-30.0
-40.0
50.0 b geatk LIl
£0.0
-70.0
Center 2.437 GHz Span 40 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms
QOccupied Bandwidth Total Power 11.9 dBm
16.728 MHz
Transmit Freq Error 3.551 kHz OBW Power 99.00 %
x dB Bandwidth 20.92 MHz x dB -26.00 dB
MsG [fpsTaTus

ChainO0 : Occupied Channel Bandwidth @ 802.11g mode ch11l

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11g_Chain0_Ch11_2462)

L RF S0¢ D SEMSEIINT M ALIGN OFF 044246 PM Ot 25, 2017
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 6.7 dB
10 dBidiv Ref 20.00 dBm
Log
10.0
0.00
-10.0
=200
-30.0
-40.0 M|
00 ol I
£0.0
-70.0
Center 2.462 GHz Span 40 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms
QOccupied Bandwidth Total Power 11.7 dBm
16.747 MHz
Transmit Freq Error -63.469 kHz OBW Power 99.00 %
x dB Bandwidth 20.74 MHz x dB -26.00 dB
MsG [fpsTaTus
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Chain0 : Occupied Channel Bandwidth @ 802.11n(HT20) mode ch1l

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11n(HT20)_Chain0_Ch 1_2412)

L RF S0¢ D SEMSEIINT M ALIGN OFF 04:43:31 PM Oct 25, 2017
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 6.7 dB
10 dBidiv Ref 20.00 dBm
Log
10.0
0.00
-10.0
=200
-30.0
-40.0
00 i
£0.0
-70.0
Center 2.412 GHz Span 40 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms
QOccupied Bandwidth Total Power 11.6 dBm
17.810 MHz
Transmit Freq Error -37.177 kHz OBW Power 99.00 %
x dB Bandwidth 21.70 MHz x dB -26.00 dB
MsG [fpsTaTus

ChainO0 : Occupied Channel Bandwidth @ 802.11n(HT20) mode ch6

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11n(HT20)_Chain0_Ch 6_2437)
RL RF S0Q DO SENSEIMNT M ALIGN OFF 04:56:18PM Oct 25, 2017

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10

HIFGain:Low RAtten: 10 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log

10.0

0.00

-100

=200

-30.0

-40.0

-£0.0

£0.0

-70.0

Center 2.437 GHz Span 40 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms

Occupied Bandwidth Total Power 4.27 dBm
17.862 MHz

Transmit Freq Error 17.935 kHz OBW Power 99.00 %
x dB Bandwidth 21.81 MHz x dB -26.00 dB

MSG [fpsTaTus
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Chain0 : Occupied Channel Bandwidth @ 802.11n(HT20) mode ch11

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11n(HT20)_Chain0_Ch11_2462)

L RF S0¢ D SEMSEIINT M ALIGN OFF 04:45:26 PM Ot 25, 2017
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 6.7 dB
10 dBidiv Ref 20.00 dBm
Log
10.0
0.00
-10.0
=200
-30.0 [
-40.0
0.0 P o
£0.0
-70.0
Center 2.462 GHz Span 40 MHz
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms
QOccupied Bandwidth Total Power 11.5 dBm
17.834 MHz
Transmit Freq Error -41.770 kHz OBW Power 99.00 %
x dB Bandwidth 21.20 MHz x dB -26.00 dB
MsG [fpsTaTus

ChainO0 : Occupied Channel Bandwidth @ 802.11n(HT40) mode ch3

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11n(HT40)_Chain0_Ch 3_2422)
L RF S0Q DO SENSEIMNT M ALIGN OFF 04:57:34PM Ot 25, 2017

Center Freq 2.422000000 GHz Center Freq: 2.422000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10

HIFGain:Low RAtten: 10 dB Radio Device: BTS

10 dBidiv Ref 0.00 dBm
Log

-10.0

=200

-30.0

-40.0

-50.0

00 Mt

-70.0

-80.0

=00

Center 2.422 GHz Span 80 MHz
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms

Occupied Bandwidth Total Power 0.91 dBm
36.365 MHz

Transmit Freq Error 51.300 kHz OBW Power 99.00 %
x dB Bandwidth 42.19 MHz x dB -26.00 dB

MSG [fpsTaTus
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ChainO0 : Occupied Channel Bandwidth @ 802.11n(HT40) mode ch6

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11n(HT40)_Chain0_Ch 6_2437)
L RF S0Q DO SENSEIMNT M ALIGN OFF 04:58:01PM Oct 25, 2017

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10

#IFGain:Low #Atten: 10 dB Radio Device: BTS

10 dBidiv Ref 0.00 dBm
Log

-10.0

=200

-30.0

-40.0

-50.0

£0.0

-70.0

-80.0

=00

Center 2.437 GHz Span 80 MHz
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms

Occupied Bandwidth Total Power 0.72 dBm
36.283 MHz

Transmit Freq Error -15.798 kHz OBW Power 99.00 %
x dB Bandwidth 41.93 MHz x dB -26.00 dB

MSG [fpsTaTus

ChainO0 : Occupied Channel Bandwidth @ 802.11n(HT40) mode ch9

Agilent Spectrum Analyzer - Occupied Channel Bandwidth_170900248TWN-001 (802.11n(HT40)_Chain0_Ch 9_2452)
L RF S0Q DO SENSEIMNT M ALIGN OFF 04:58:25PM Oct 25, 2017

Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None
wp- Trig:Free Run Avg|Hold: 10/10

HIFGain:Low RAtten: 10 dB Radio Device: BTS

10 dBidiv Ref 0.00 dBm
Log

-10.0

=200

-30.0

-40.0

-50.0

500 btk i

-70.0

-80.0

=00

Center 2.452 GHz Span 80 MHz
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms

Occupied Bandwidth Total Power 1.85 dBm
36.268 MHz

Transmit Freq Error -60.273 kHz OBW Power 99.00 %
x dB Bandwidth 41.05 MHz x dB -26.00 dB

MSG [fpsTaTus
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9. AC Power Line Conducted Emission

9.1. Measuring instrument setting

Receiver Function Setting
Detector QP
Start frequency 0.15MHz
Stop frequency 30MHz
IF bandwidth 9 kHz
Attenuation 10dB

9.2. Test Procedure

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Configure the EUT according to ANSI C63.10:2013. The EUT or host of EHT has to be
placed 0.4 meter far from the conducting wall of the shielding room and at least 80
centimeters from any other grounded conducting surface.

Connect EUT or host of EUT to the power mains through a line impedance
stabilization network.

All the companion devices are connected to the other LISN. The LISN should provide
50Uh/500hms coupling impedance.

The frequency range from 150 kHz to 30MHz was searched.

Set the test-receiver system to peak detector and specified bandwidth with
maximum hold mode.

The measurement has to be done between each power line and ground at the
power terminal.
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9.3. Test Diagram

EMI Receiver

9.4. Limit

Freq. Conducted Limit (dBuV)

(MHz) Q.P. Ave.

0.15~0.50 66 — 56 56 - 46

0.50~5.00 56 46

5.00~30.0 60 50

9.5. Operating Environment Condition

Temperature (°C) : 25
Relative Humidity (%) : 50
Atmospheric Pressure (hPa) : 1008

Test Date : 2017/9/27
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9.6. Test Results

Phase: Live Line
Temperature: 25 C Model No.: 6188S-UF
Relative Humidity: 50 % Test Date: Sep. 27, 2017
Atmospheric Pressure: |1009 hPa |Remark: N/A
Carr. Level Limit Level Limit Margin
Frequency Factor Ip fp AV Ay {dE)
(M=) (dBy  (dBu¥y  (dBu¥)  (dBu¥)  (dBul) Op dor
0.238 962 2611 6217 20098 5217 -36.06 0 -31.19
0. 402 963 2928  ST.81 0 20.81 4781 -2.43  -27.00
1913 C 24 15 5600 20066 4A.00 -31.8% -25.34
£.219 9.82 2540 G000 20033 S0.00 34060 -29 67
11,99 9. 86 2007 000 1329 s0.00 -39.29 3671
14 213 988 24 60 6000 17.2%  s0.00 -35.40 321

Remark:
1. Corr. Factor (dB) = AMN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

Lewvel {dBu
80 {dBuv/}

40

0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
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Phase: Neutral Line
Temperature: 25 T Model No.: 6188S-UF
Relative Humidity: 50 % Test Date: Sep. 27, 2017
Atmospheric Pressure:  |1009 hPa |Remark: N/A
Corr. Level Limit Level Limit Marzin
Frequenaoy Factor Qp Qp AV Loy (dE}
{MH=) (dE}  (dEu¥y  (dEu¥y  (dBu¥y  (dEu') p Lo
0.4325 9,63 25,22 s7T.15 0 2413 47.15 31,93 -23.03
1. 868 975 2741 SE.00 2254 4600 -28.59  -23 46
4574 980 21,98 SE.O0 17.23 4600 -34.02 2577
7175 983 22,28  60.OD 17,91 s0.00 3772 -32.09
9. 502 9.85 24,56 6000 18,80  S0.00  -35.44  -31.20
17,849 9,90 21,89 6000 16.3¢  S0.00  -38.11  -33 66

Remark:
1. Corr. Factor (dB) = AMN Factor (dB) + Cable Loss (dB)
2. Margin (dB) = Level (dBuV) — Limit (dBuV)

Lewvel {dBu
80 (dBu\v}

T |
T |

40

0.15 0.5 1 2 5 10 20 30
Frequency (MHz)
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Test Equipment/ Calibration Next
9 p Brand Model No. Serial No. Calibration
Test site Date
Date
ESCI EMI Test
Receiver Rohde & Schwarz ESCI 100018 2016/11/30 2017/11/29
Spectrum Rohde & Schwarz FSP30 100245 201702/15 | 201802/14
Analyzer
Hora _Algtg)””a SHWARZBECK BBHA 9120 D 9120D-456 20170218 | 2018/02/17
Ho(r . f:;‘ér)’”a SHWARZBECK | BBHA9170 | BBHA9170159 | 20170904 | 2020/09/02
Broadband
SHWARZBECK VULB 9168 9168-172 2017/04/05 20180404
Antenna
Pre-Amplifier AML AML0120L3401 0419-114 2017/05/22 20180521
Pre-Amplifier MITEQ 154'260_%1000"27 828825 2017/08/23 20180822
Power Meter Anritsu ML2495A 0844001 2016/1109 2017/11/08
Power Sensor Anritsu MA2411B 0738452 2016/11/09 2017/11/08
Signal Analyzer Agilent N9030A MY51380492 2017/08/29 201800828
966-2(A) Cable
OkHa~26.5GHz SUHNER SMA / EX 100 N/A 2017/08/15 201808/14
966-2(B) Cable
OkHa~26.5GHz SUHNER SUCOFLEX 104P CB0005 2017/08/15 201808/14
RF Cable SUHNER SUCOFLEX 102 CB0006 20170504 | 20180503
9kHz~26.5GHz
966-2_3m
Semi-Anechoic 966 2 CEM-966_2 N/A 2017/03/29 201800328
Chamber
. . . WHKX3.0/
High Pass Filter Wainwright 18G-125S N/A 20170602 20180601
Active Loop SCHWARZBECK
Antenna MESS-ELEKTRONIC | FMZB1519 1519-067 2017/03/30 20180329
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i . . Next
Test Eqmp.ment/ Brand Model No. Serial No. (el e Calibration
Test site Date
Date
EMI Receiver R&S ESCI 100059 2016/11/21 2017/11/20
Two-Line
V-Network R&S ENV216 101159 2017/0603 2018/06/02
Artificial Mains
Network (LISN) SCHAFFNER MN2050D 1586 2017/0531 2018/05/30
CON-1
Shielded Room N/A N/A N/A NCR NCR
CON-1 Cable SUHNER SUCOFLEX-104 26438414 2017/0504 2018/05/03
Test software Audix e3 4.20040112L NCR NCR

Note: No Calibration Required (NCR).
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Appendix B: Measurement Uncertainty

This uncertainty represents an expanded uncertainty expressed at approximately the 95 %

confidence level using a coverage factor of k=2.

Item Uncertainty
Vertically polarized radiated disturbances from 30MHz~1GHz in a semi-anechoic
. 5.14dB
chamber at a distance of 3m
Horizontally polarized radiated disturbances from 30MHz~1GHz in a
. . . 5.22dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 1GHz~18GHz in a semi-anechoic
. 3.64dB
chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 1GHz~18GHz in a
. ) . 3.64dB
semi-anechoic chamber at a distance of 3m
Vertically polarized Radiated disturbances from 18GHz~40GHz in a
. . . 2.68dB
semi-anechoic chamber at a distance of 3m
Horizontally polarized Radiated disturbances from 18GHz~40GHz in a
. . . 2.68dB
semi-anechoic chamber at a distance of 3m
Radiated disturbances from 9kHz~30MHz in a semi-anechoic chamber at a
. 3.54dB
distance of 3m
Emission on the Band Edge Test 3.64 dB
Minimum 6dB Bandwidth 0.85dB
Maximum Conducted Output Power 0.42 dB
Power Spectral Density 0.85dB
Emissions In Non-Restricted Frequency Bands 0.85 dB
AC Power Line Conducted Emission 2.48 dB
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