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[Chain 0] 802.11n Mode Low CH

[Chain 1] 802.11n Mode Low CH
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_[Chaln 0] 802.11n Mode Middle CH

_[Chaln 1] 802.11n Mode Middle CH
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[Chain 0] 802.11n Mode 12 CH

[Chain 1] 802.11n Mode 12 CH
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10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 8§15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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RESULTS

10.5.1. 802.11b MODE IN THE 2.4 GHz BAND

[Primary Antenna] In-Band Reference Level [Secondary Antenna] In-Band Reference Level
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[Primary Antenna] 12 Channel BandEdge _ [Secondary Antenna] 12 Channel BandEdge
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[#Res BW 100 kHz #VBW 300 kHz ‘Sweep 2.667 ms (20001 pli! [#Res BW 100 kHz HVBW 300 kHz Sweep 2.667 ms (20001 pts)
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10.5.2.

802.11g MODE IN THE 2.4 GHz BAND

[Primary Antenna] In-Band Reference Level
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[Primary Antenna] 12 Channel BandEdge [Secondary Antenna] 12 Channel BandEdge
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FCC ID: ASLSMT819Y
[Prlmary Antenna] 12 Channel Spurious [Secondary Antenna] 12 Channel Spurious
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10.5.3.

802.11n HT20 MODE IN THE 2.4 GHz BAND

[Chain 0] In-Band Reference Level

ws,mw SwertSA

#Avg Type: RMS
AugiHola. 106100

[Chain 1] In-Band Reference Level

. u.wg Type: RMS
‘AvglHold: 100100

PR Wide ~+—  Trig: FreeRun

status

PO Wide -~ Trig: Free Ru
1#Gain Low At 3048 WFGoinLow Atten: 30 B
Ref Offset 10.15 dB Ref Offset 10.15 d8
S:—P dv  Ref 30.00 dBm 'l:’r‘llm v Ref 30,00 dBm
Center 2.43700 GHz Span 30.00 MHz Center 243700 GHz Span 30.00 MHz
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.333 ms (20001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

[Chaln 0] Low Channel BandEdge

[Chaln 1] Low Channel BandEdge

‘W‘WW Swapt 4

Wsum-nnw- Soept 55

.....

#Avg Type: RMS | SAvp Type:R
FHO Fam s 10 Free Run AV Hol: 100100 PN Fost - TAig FreeRun AvgiHold: fre
VG ow Atten: 30 d8 IFGainLow Atten: 30 d8
Ref Offset 10.15 dB Ref Offset 10.15 dB 12

10 dBidiv Ref 30.00 dBm 18 dBidiv Ref 30.00 dBm

og Leg

Center 2.40000 GHz Span 50.00 MHz Center 2.40000 GHz Span 50.00 MHz

#Res BW 100 kHz #VBW 300 kHz ‘Sweep 2.667 ms (20001 pts) #Res BW 100 kHz H#VBW 300 kHz Sweep 2.667 ms (20001 pts)

[Chaln 0] High Channel BandEdge

[Cham 1] High Channel BandEdge

wmm« “SeetsA

4wy Type: RS
AvglHold: 1001100

]
W Fawt -+ TG FreeRun

oA
"~ aAvg Type: AMS
RvglHold: 1001100

WG Fast ~+—  TAg: FréeRun

usa

i Atten: 30 48 1FGaint ow Atten: 30 B
Ref Offset 10.15 dB Ref Offset 10.15 dB 12
1geic_ Ref 30,00 dBm 19geiey_ Ref 30.00 dBm
Center 2.48350 GHz Span 50.00 MHz Center 248350 GHz Span 50.00 MHz
#Res BW 100 kHz #FVBW 300 kHz Sweep 2.667 ms (20001 pts) #Res BW 100 kHz HVBW 300 kHz Sweep 2,667 ms (20001 pts)
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[Chain 0] 12 Channel BandEdge [Chain 1] 12 Channel BandEdge
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[Chain 1] Low Channel Spurlous
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11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and 8§15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHZz) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor for average measurements.
Duty cycle factor= 10log (1/x) For this sample B mode = 0dB (duty cycle >98%); G mode =
0.29dB; N mode = 0.31dB.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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11.2. TRANSMITTER ABOVE 1 GHz
11.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA

TRACE MARKERS
Marker Frequency R'::é\er:g Det 3117(001687 path_2 DC Corr (dB) c:er:ici:d A\l/.ie:itge Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuv) 17)_150619 (dBuv/m) (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
1 *2.39 49.51 Pk 31.8 -29 0 52.31 - - 74 -21.69 134 141 H
2 *2.39 50.95 Pk 318 -29 0 53.75 - - 74 -20.25 134 141 H
3 *2.39 39.61 RMS 31.8 -29 0 42.41 54 -11.59 - - 134 141 H
4 *2.39 39.94 RMS 31.8 -29 0 42.74 54 -11.26 - - 134 141 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

a
3 ¥ =}
4 " .
il v d e B sk e bty o b A W o it ot bl s i, B
P -1
-
Gt
- 14 sap  Pls B5epaS lexds P vl 78U s Sweny s B8 it o
Meter 3117(00168 Corrected Average imi
Marker F'E(Z‘:fz?“ Reading Det 717)_15061 Path_2 DC Corr (dB) Reading Limit 'V'(Z'rf)‘” '::;kv"‘/m" PK m:;g‘" A(Zé':”s"h ”(i‘f‘:“ Polarity
(dBuv) 9 (dBuV/m) (dBuV/m) uv/m) §
1 *2.39 47.91 Pk 318 29 0 50.71 B B 74 23.29 275 133 v
2 *2.39 50.62 Pk 318 29 0 53.42 B B 74 2058 275 133 v
3 *239 3834 RMS 318 29 0 2114 54 12.86 B B 275 133 v
2 *2.387 385 RMS 318 29 0 413 54 127 B B 275 133 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection

Page 58 of 123

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 443-823,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 16K23303-E1V2 DATE: MAY 12, 2016
FCC ID: ASLSMT819Y

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1l \
o W
' J— \

=I5

Meter Corrected Average ) . . ) .
Marker Frequency Reading Det 3117(00168717)_150 Path_2 DC Corr (dB) Reading Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dBuV/m) (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)

1 *2.484 49.97 Pk 32 -28.3 0 53.67 - - 74 -20.33 138 136 H
2 *2.484 51.91 Pk 32 -28.3 0 55.61 - - 74 -18.39 138 136 H
3 *2.484 40.34 RMS 32 -28.3 0 44.04 54 -9.96 - - 138 136 H
4 *2.484 41.11 RMS 32 -28.3 0 44.81 54 -9.19 - - 138 136 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

Sk
W &

W " s = |
P B g LA A B 4 o bl s o s e A e o L i s by o A

o
=

=I5
v weep Pla Ape fods  F FUAE Ref /Lt Det/feg Mods Sueep s Wowpaifode FPositier
VERTICAL DATA
TRACE MARKERS
Average Peak
Marker Freq;enc R’:I:L;ienrg Det 3117(0016871 Path_2 c:;:;:\egd Limif Margin Limit PK Margin Azimuth Height Polarit Marker
(GH) (dBuV) 7)_150619 - (dBuV/m) (dBuV/m) (dB) (dBu)V/ (dB) (Degs) (cm) y
m,
1 *2.484 48.5 Pk 32 -28.3 52.2 74 -21.8 256 279 \ 1
2 *2.495 50.87 Pk 32 -28.3 54.57 - 74 -19.43 256 279 \ 2
3 *2.484 38.32 RMS 32 -28.3 42.02 54 -11.98 256 279 \ 3
4 *2.484 39.26 RMS 32 -28.3 42.96 54 -11.04 256 279 \ 4

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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AUTHORIZED BANDEDGE (12 CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 3117(001687 Path_2_10dB DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Readin; 24)_150619 Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuv/m)
1 *2.484 37.37 Pk 318 -19.4 0 49.77 74 -24.23 135 251 H
2 2.505 41.08 Pk 319 -19.3 0 53.68 - - 74 -20.32 135 251 H
3 *2.484 28.59 RMS 31.8 -19.4 0 40.99 54 -13.01 - 135 251 H
4 *2.484 29.27 RMS 318 -19.4 0 41.67 54 -12.33 135 251 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

\ £

M e ;\:Lq, Ao A e AR B .5 L s, i L o A L e A 5 4 bbby B P,

Farg BU [; L e ey Mioel — - T ™™ ety F Wopn/Mods
Trace Markers
Marker Frequency Meter Det 3117(001687 Path_2_10dB DC Corr (dB) Corrected ‘Average Limit Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 37.55 Pk 31.8 -19.4 0 49.95 74 -24.05 350 176 v
2 2.562 40.82 Pk 31.9 -19.3 0 53.42 - - 74 -20.58 350 176 \
3 *2.484 28.01 RMS 31.8 -19.4 0 40.41 54 -13.59 350 176 \
4 2.561 28.69 RMS 31.9 -19.3 0 41.29 54 -12.71 350 176 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16K23303-E1V2 DATE: MAY 12, 2016
FCC ID: ASLSMT819Y

AUTHORIZED BANDEDGE (13 CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

f "\-.-_._
.
Lil 3 Mode e ¥ R - Fis ¥ L
T Pr-- k-
Trace Markers
Marker Frequency Meter Det 3117(001687 Path_2_10dB DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)

1 *2.484 39.98 Pk 31.8 -19.4 0 52.38 - - 74 -21.62 142 135 H

2 *2.484 41.85 Pk 318 -19.4 0 54.25 - - 74 -19.75 142 135 H

3 *2.484 30.36 RMS 31.8 -19.4 0 42.76 54 -11.24 - - 142 135 H

4 *2.484 30.79 RMS 31.8 -19.4 0 43.19 54 -10.81 - - 142 135 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16K23303-E1V2 DATE: MAY 12, 2016
FCC ID: ASLSMT819Y

VERTICAL PEAK AND AVERAGE PLOT

Sedhe b ety A Ml s oy b, st gt e 5 by | o
o .
18 5
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det 3117(001687 Path_2_10dB DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading 24)_150619 Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 38.1 Pk 31.8 -19.4 0 50.5 - - 74 -23.5 332 106 \
2 *2.485 40.87 Pk 31.8 -19.4 0 53.27 - - 74 -20.73 332 106 \
3 *2.484 28.83 RMS 31.8 -19.4 0 41.23 54 -12.77 - - 332 106 \
4 *2.484 29.15 RMS 31.8 -19.4 0 41.55 54 -12.45 - - 332 106 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 16K23303-E1V2
FCC ID: ASLSMT819Y

DATE: MAY 12, 2016

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

ol SULON Leb Chamber | 22 Feb 2816 18:18:17

. — — — —— — —_— e — —i
Frequs (GHz
Farge (D) T <17 DeLieg Plde = [ tior g e Doty fode Sueep Fis Ppaffode F
LOW CHANNEL VERTICAL
UL SULON Lab Chomber 2 Feb 281 18:18: 1
118 s - —— — — —— — — -
i ars
£
. — — — —— — —_— e — —i
(GH=z
Farge () U T/ttn Detifeg Fode = Range © ( Dt /fivg Pode Tueep Fia  Fpaode  Fosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16K23303-E1V2 DATE: MAY 12, 2016
FCC ID: ASLSMT819Y

LOW CHANNEL DATA

TRACE MARKERS
Meter 3117(00168 Corrected ) ) )
Frequency - DC Corr ; Avg Limit Margin Peak Limit Margin Azimuth Height
Marker (GH2) F:sggl\?)g Det 717)7915061 Path_3 (@B) (ggﬁ?/lrng‘) (dBuvim) (d8) (dBuvim) (d8) (Degs) (cm) Polarity
1 *4.823 46.82 Pk 34 33.8 0 47.02 - - 74 26.98 0-360 100 H
4 7.248 33.07 Pk 357 30.8 0 37.97 - - 74 -36.03 0-360 100 H
5 9.648 3243 Pk 37.1 27.4 0 4213 - - 74 31.87 0-360 100 H
2 *4.823 36.51 Pk 34 -33.8 0 36.71 - - 74 -37.29 0-360 100 v
3 7.242 33.48 Pk 35.7 30.9 0 38.28 - - 74 35.72 0-360 200 vV
6 9.648 32.14 Pk 37.1 27.4 0 41.84 B B 74 32.16 0-360 200 v
* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK — Peak detector
Radiated Emissions
Meter 3117(0016 Corrected - . L N . .
Frjg‘;ez')‘cy Reading Det 8717).150 | Path_3 Df d‘;‘;” Reading a‘;gub'm) M(ZEJ'" T;gs\b';:q'; 'V:ng)'" A(ZI;'::S‘)h H(i'rir)‘t Polarity
(dBuv) 619 (dBuV/m)
*4.824 52.43 PK2 34 -33.8 0 52.63 - - 74 -21.37 124 103 H
*4.824 47.26 MAv1 34 -33.8 0 47.46 54 -6.54 - - 124 103 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16K23303-E1V2

DATE: MAY 12, 2016
FCC ID: ABLSMT819Y

MID CHANNEL HORIZONTAL

22 Feb 2816 18:48:56

L oUl SULON Lab Chomber |

MID CHANNEL VERTICAL
L oUl SULON Lab Chomber |

| 22 Feb 2816 18:48:56

(dBuVU/m) Verticol

£

Farge (D) VRl Rel/tin  Delifg Fode

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16K23303-E1V2 DATE: MAY 12, 2016
FCC ID: ASLSMT819Y

MID CHANNEL DATA

Meter Corrected
Frequency 3117(001687 Avg Limit Margin Peak Limit Margin Azimuth Height )
Marker (GHz) T:;‘:‘\’I"g Det 17)._150619 Path 3 DC Corr (dB) ‘:;:3;:5) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm) Polarity
1 *4.874 42.78 Pk 34 34 0 42.78 - - 74 31.22 0-360 100 H
4 *7.315 33.37 Pk 35.8 -30.9 0 38.27 - - 74 -35.73 0-360 100 H
5 9.748 31.53 Pk 37.2 -26.8 0 41.93 - - 74 -32.07 0-360 200 H
2 *4.873 36.05 Pk 34 34 0 36.05 - - 74 -37.95 0-360 100 Vv
3 *7.315 32.85 Pk 35.8 -30.9 0 37.75 - - 74 -36.25 0-360 100 Vv
6 9.749 31.19 Pk 37.2 -26.8 0 41.59 - - 74 -32.41 0-360 200 \
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
PK — Peak detector
Radiated Emissions
Meter 3117(0016 Corrected . . . . N .
Frequency Reading Det 8717)_150 Path 3 DC Corr Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dB) (dBuV/m) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
*4.874 50.69 PK2 34 -34 0 50.69 - - 74 -23.31 124 105 H
*4.874 43.19 MAv1 34 -34 0 43.19 54 -10.81 - - 124 105 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 — 558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16K23303-E1V2 DATE: MAY 12, 2016
FCC ID: ASLSMT819Y

HIGH CHANNEL HORIZONTAL

18 : T — s et

HIGH CHANNEL VERTICAL

IE| O be ) —_— R —| 281E 11:88 3
1 8at
=151
-‘: (=15
S

i 3 e

38

1 e T e B SRR T T« [ = 1B

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 16K23303-E1V2 DATE: MAY 12, 2016
FCC ID: ASLSMT819Y

HIGH CHANNEL DATA

TRACE MARKERS
Meter Corrected
Frequency N 3117(001687 " Avg Limit Margin Peak Limit Margin Azimuth Height .
Marker (GHz) Tz;‘:‘\;‘f bet 17)_150619 Path_3 DC Corr (dB) ‘:;Zf/‘/':i) (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm) Polarity
1 *4.924 42.16 Pk 34 -34 0 42.16 - - 74 -31.84 0-360 200 H
4 *7.379 32.53 Pk 35.8 -30.8 0 37.53 - - 74 -36.47 0-360 100 H
5 9.848 31.2 Pk 37.3 -27.6 0 40.9 - - 74 -33.1 0-360 100 H
2 *4.922 35.16 Pk 34 -34 0 35.16 - - 74 -38.84 0-360 200 \
3 *7.375 32.97 Pk 35.8 -30.8 0 37.97 - - 74 -36.03 0-360 200 \
6 9.848 30.85 Pk 37.3 -27.6 0 40.55 - - 74 -33.45 0-360 200 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK — Peak detector
Radiated Emissions
Meter 3117(0016 Corrected L . . . . .
Frequency Reading Det 8717)_150 path 3 DC Corr Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (dBuv) 619 (dB) (dBuV/m) (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
*4.924 49.67 PK2 34 -34 0 49.67 - - 74 -24.33 126 172 H
*4.924 42.73 MAv1 34 -34 0 42.73 54 -11.27 - - 126 172 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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