REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

9.1.4. TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (MID CHANNEL)
HORIZONTAL RESULT
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuV/im) | (dBuVim) (dBuV/m) (dB)
1 *5.15 41.62 Pk 34.4 -17 0 59.02 - 74 -14.98 359 133 H
2 *5.1498 43.22 Pk 34.4 -17 0 60.62 - - 74 -13.38 359 133 H
3 *5.15 29.83 RMS 34.4 -17 1.15 48.38 54 -5.62 - - 359 133 H
4 *5.14884 30.95 RMS 34.4 -17.1 1.15 49.4 54 -4.6 359 133 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuV/im) | (dBuV/im) (dBuV/m) (dB)
1 *5.15 38.71 Pk 34.4 -17 0 56.11 - 74 -17.89 296 102 \4
2 *5.14858 40.11 Pk 34.4 -17.1 0 57.41 - - 74 -16.59 296 102 \4
3 *5.15 26.77 RMS 34.4 -17 1.15 45.32 54 -8.68 - - 296 102 \4
4 *5.14978 27.72 RMS 34.4 -17 1.15 46.27 54 -7.73 296 102 \4
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

' 1:UL Fremont - Chamber K 26828 Jon 5 49:19:16
Radiated Emissions 3-Meters
85 Project Number: 13171837
! Client:Somsung
Config:EUT + Support Equipment
Mode:5.2_1fac UHTBB_5218
95 Tested by:23653 DC
85
Peok Limit (dBulU/m)
75
2 UNIT Non-Restricted (dBuU/m
S 5
3 6
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~ Avg Limit (dBuU/m2 {
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3
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1 ™ D oL
25l g M
Lt
1 18 18
Frequency (GHz)
Range (G2) RBW/UBUI Ref/Attn  Dst/fvg Hode Sueep Pts  #Sups/lods  Fosition Rangs (Ghiz) REI/UBM Ref/Attn  Dst/Avg Mods Susep Fle  Foups/fode Fosition
1:175.08 1H(-60B)/38k  87/B PERK/Fur Avg(RHS)  38ncec(hute) 9461 HAKH 0-360degs H | 5:6.15-18 M(-6d8)/30k  §1/0 FEAK/Pur Avg(RIS) 1. TcectAute) 18 HAXH 8-350cege H
3:5.88-6.15 MC-6dB)/3Bk 111714 PEAK/Pur Avg(RMS)  1BInsecChuto) 9801  MAXH 8-360dege H
FCC Part!5C 56Hz UNII RSE.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819

HORIZONTAL

| 15UL Fremont - Chaomber K 2828 Jon 5 @9:19:16
Rodicted Emissions 3-Meters
185 Project Number: 13171837
Client :Samsung
Config:EUT + Support Equipment
Mode:5.2_1tac UHTBO_5218
95 Tested by:23653 DC
85
Peak Limit (dBulU/m)
75
2 UNII Non-Restricted (dBul/m
~
3 65
i8]
el
~ Avg Limit (dBuU/m)
5|:
45
6
o
5 5
3 4 o,
o
25
1 18 8
Frequency (GHz)
Ronge (G2) REW/UBlI Ref/Attn  Det/fvg Made Sueep Pt #5ups/ode  Fosition Range (6hz) REU/UBM Ref/Attn  Det/Avg Mode Sueep Plc  ¥oupe/fiode FPocition
FCC Port!5C 56Hz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 1.96368 4135 PK-U 316 -35.2 0 37.75 - - - - 68.2 -30.45 221 274 H
2 3.47422 39.84 PK-U 33.1 -32.8 0 40.14 - - 68.2 -28.06 223 260 H
4 *2.27665 40.98 PK-U 315 -35.2 0 37.28 - - 74 -36.72 - - 210 232 \4
*2.27633 30.74 ADR 315 -35.2 1.15 28.19 54 -25.81 - - - - 210 232 \4
5 *4.30456 38.5 PK-U 33.3 -31.1 0 40.7 - - 74 -33.3 - - 337 382 \4
*4.30552 27.81 ADR 334 -31.1 1.15 31.26 54 -22.74 - - - - 337 382 \4
3 1040987 31.99 PK-U 375 -22.8 0 46.69 - - - - 68.2 -21.51 110 107 H
6 10.58361 31.78 PK-U 378 -22.3 0 47.28 - - - - 68.2 -20.92 314 382 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

9.1.5. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuvim) | (dBuVim) (dBuV/m) (dB)
1 *5.35001 36.34 Pk 34.6 -16.2 0 54.74 - 74 -19.26 175 132 H
2 *5.35028 38.63 Pk 34.6 -16.2 0 57.03 - - 74 -16.97 175 132 H
3 *5.35001 26.22 RMS 34.6 -16.2 .34 44.96 54 -9.04 - - 175 132 H
4 *5.35061 26.66 RMS 34.6 -16.1 .34 45.5 54 -8.5 175 132 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 125 of 243
UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuVim) | (dBuVim) (dBuV/m) (dB)
1 *5.35001 35.26 Pk 34.6 -16.2 0 53.66 - 74 -20.34 124 102 \4
2 *5.42733 37.63 Pk 34.8 -15.9 0 56.53 - - 74 -17.47 124 102 \4
3 *5.35001 26.08 RMS 34.6 -16.2 .34 44.82 54 -9.18 - - 124 102 \4
4 *5.45773 25.77 RMS 34.9 -15.8 .34 45.21 54 -8.79 124 102 \4
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020

ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

' 1:UL Fremont - Chamber K 2828 Jon 2 18:58:56
Radiated Emissions 3-Meters
85 Project Number: 13171837
! Client:Somsung
Config:EUT + Support Equipment
Mode:UNII fia 5268
95 Tested by:45256 JB
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m
S 5
3 6
[is)
o ,
~ Avg Limit (dBuU/m2
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45 ——
- 1 S -
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1 18 18
Frequency (GHz)
Range (G2) RBW/UBUI Ref/Attn  Dst/fvg Hode Sueep Pts  #Sups/lods  Fosition Rangs (Ghiz) REI/UBM Ref/Attn  Dst/Avg Mods Susep Fle  Foups/fode Fosition
1:175.08 1H(-60B)/38k  87/B PERK/Fur Avg(RHS)  38ncec(hute) 9461 HAKH 0-360degs H | 5:6.15-18 M(-6d8)/30k  §1/0 FEAK/Pur Avg(RIS) 1. TcectAute) 18 HAXH 8-350cege H
3:5.88-6.15 MC-6dB)/3Bk 111714 PEAK/Pur Avg(RMS)  1BInsecChuto) 9801  MAXH 8-360dege H
FCC Part!5C 56Hz UNII RSE.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819

HORIZONTAL

| 15UL Fremont - Chaomber K 2828 Jon 2 18:58:56
Rodicted Emissions 3-Meters
= Project Number: 13171837
18 Client:Samsung
Config:EUT + Support Equipment
Mode:UNIT fla 5268
95 Tested by:45256 JB
85
Peak Limit (dBulU/m)
75
2 UNII Non-Restricted (dBul/m
~
3 65
i8]
el
~ Avg Limit (dBuU/m)
5|:
45
3|: 6
4 (]
3 o
o
2 Sl atssasd
1 18
Frequency (GHz)
Ronge (G2) REW/UBlI Ref/Attn  Det/fvg Made Sueep Pt #5ups/ode  Fosition Range (6hz) REU/UBM Ref/Attn  Det/Avg Mode Sueep Plc  ¥oupe/fiode FPocition
FCC Port!5C 56Hz UNII RSE.TST 38915 14 Jun 2818

Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *3.81929 37.76 PK-U 334 -31.7 0 3946 - - 74 -34.54 - - 26 334 H
*3.81947 2791 ADR 334 -31.7 .34 2995 54 -24.05 - - - - 26 334 H
1 2.40262 415 PK-U 319 -35 0 384 - - - - 68.2 -29.8 326 342 H
4 *3.85087 37.51 PK-U 334 -31.7 0 39.21 - - 74 -34.79 - - 304 291 \4
*3.84856 27.03 ADR 334 -31.7 .34 29.07 54 -24.93 - - - - 304 291 \4
3 241305 40.68 PK-U 32 -34.9 0 37.78 - - - 68.2 -30.42 208 188 \4
5 6.72903 339 PK-U 358 -26.9 0 42.8 - - - - 68.2 -25.4 302 111 H
6 6.75579 33.61 PK-U 35.7 -27 0 42.31 - - - - 68.2 -25.89 70 274 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020

ISED: 649E-SMA515W

MID CHANNEL RESULTS

11:UL Fremont - Chaomber K 2828 Jon 2 28:57:12
Radioted Emissions 3-Meters
= Pro ject Number: 13171837
18 Client: Samsung
Config:EUT + Support Equipment
- Mode:UNII fia 5388
El Tested by:45256 JB
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
2 b
[is)
° i
N Avg Limit (dBuU/m)
5’:
45 iih““‘ .
5
5 - il u
3 : N e W
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25! b %M
1 17 18
Frequency (GHz)
Range (GHD) [E] Ref/Attn  Dst/fvg Mode Sueep Pte  #ups/iode Fosition Range (6> REU/BU Ref/Atin  Det/fvg Mods Susep Fie #upe/tiode Fasition
1:155,88 H(-6d8)/38  87/8 PEFK/Fir Avg(RYS)  3BncecChuto) 9861 HAXKH 8-36Bdegs H | 5:6.15-18 IM(-6d8)/38k  87/8 FEAK/Pur Avg(RHS) 1. lsecCPuto) 18k MAXH 0-0dege H
315.08-6.1F IM(-6dB)/3Bk 111714 PEAK/Pur Avg(RMS) 181 uto) 9881 MAKH 6-360degs H
FCC Port15C 56Hz UNIT RSE.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2019

HORIZONTAL

1“:LH_ Fremont - Chamber K 2028 Jon 2 28:57:12
Radicted Emissions 3-Meters
= Project Number: 13171837
18 Clignt:Samsung
Config:EUT + Support Equipment
Mode:UNII fia 5388
95 Tested by:45256 JB
85
Peak Limit (dBulU/m)
75
2 UNII Non—Restricted (dBul/m)
3
3 Bl:
[i5)
o
° Avg Limit C(dBuU/m)
5|:
45
35 4 s
3 o)
=}
2 Sl PR
1 18 18
Frequency (GHz)
Ronge CGH2) B/ 0Bl Ref/ALtn  Dst/fvg Made Sueep Pte #oups/ode Fosition Range (6H2) REU/UBU Ref/Atin  Dst/Avg fods Sueep Ple  #oupe/fiode FPasition
FCC Pert15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/lPad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *3.88144 38.19 PK-U 334 -31.8 0 39.79 - - 74 -34.21 - - 32 355 H
*3.88429 27.35 ADR 334 -31.7 .34 29.39 54 -24.61 - - - - 32 355 H
1 1.88815 40.7 PK-U 31.1 -35.2 0 36.6 - - - - 68.2 -31.6 349 112 H
4 *3.94578 37.81 PK-U 334 -31.4 0 39.81 - - 74 -34.19 - - 93 217 \4
*3.94747 26.7 ADR 334 -31.4 .34 29.04 54 -24.96 - - - 93 217 \4
3 1.89386 4042 PK-U 30.9 -35.2 0 36.12 - - 68.2 -32.08 65 292 \4
5 6.47068 34.14 PK-U 358 -27.3 0 4264 - - - - 68.2 -25.56 48 185 H
6 6.59486 33.7 PK-U 35.7 -27.1 0 42.3 - - - - 68.2 -25.9 313 161 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020

ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

' 1:UL Fremont - Chaomber K 2828 Jon 2 22:18:11
Radioted Emissions 3-Meters
= Pro ject Number: 13171837
18 Client: Samsung
Config:EUT + Support Equipment
- Mode:UNII fia 5328
El Tested by:45256 JB
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m
3 5
2 b
[is)
° i
N Avg Limit (dBuU/m)
5’:
B “L’W M
35 g 2“ — o
2 il
1 PRI Sy
o5l ek L .1WW
1 17 18
Frequency (GHz)
Range (GHD) [E] Ref/Attn  Dst/fvg Mode Sueep Pte  #ups/iode Fosition Range (6> REU/BU Ref/Atin  Det/fvg Mods Susep Fie #upe/tiode Fasition
1:155,88 H(-6d8)/38  87/8 PEFK/Fir Avg(RYS)  3BncecChuto) 9861 HAXKH 8-36Bdegs H | 5:6.15-18 IM(-6d8)/38k  87/8 FEAK/Pur Avg(RHS) 1. lsecCPuto) 18k MAXH 0-0dege H
315.08-6.1F IM(-6dB)/3Bk 111714 PEAK/Pur Avg(RMS) 181 uto) 9881 MAKH 6-360degs H
FCC Port15C 56Hz UNIT RSE.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2019

HORIZONTAL

| 1l=LH_ Fremont - Chamber K 2028 Jon 2 22:18: 11
Radicted Emissions 3-Meters
185 Project Number: 13171837
Clignt:Samsung
Config:EUT + Support Equipment
Mode:UNII fla 5328
95 Tested by:45256 JB
85
Peak Limit C(dBulU/m)
75
2 UNII Non—Restricted (dBul/m)
3
3 Bl:
[i5)
o
° Avg Limit C(dBuU/m)
5|:
45
35 + 4 E
3 o
I=
2 Ol il ne2)
1 18 18
Frequency (GHz)
Ronge (G2) REW/UBlI Ref/Attn  Det/fvg Made Sueep Pt #5ups/ode  Fosition Range (6Hz) REU/UBM Ref/Attn  Det/Avg Mode Sucep Fle  ¥oups/fiode FPasition
FCC Port!5C 56Hz UNII RSE.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/lPad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *3.78543 37.68 PK-U 334 -31.9 0 39.18 - - 74 -34.82 - - 188 131 H
*3.78676 28.05 ADR 33.3 -31.8 .34 29.89 54 -24.11 - - - - 188 131 H
1 1.97438 41.18 PK-U 316 -35.2 0 37.58 - - - - 68.2 -30.62 355 308 H
4 *3.93482 37.84 PK-U 333 -31.5 0 39.64 - - 74 -34.36 - - 226 304 \4
*3.93328 2722 ADR 334 -31.5 .34 2946 54 -24.54 - - - 226 304 \4
3 1.99017 4091 PK-U 316 -35.2 0 37.31 - - 68.2 -30.89 181 249 \4
5 6.67848 3468 PK-U 35.7 -27.1 0 43.28 - - - - 68.2 -24.92 89 234 H
6 6.77053 34.85 PK-U 35.7 -27 0 43.55 - - - - 68.2 -24.65 242 192 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

9.1.6. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuvim) | (dBuVim) (dBuV/m) (dB)
1 *5.35001 36.29 Pk 34.6 -16.2 0 54.69 - 74 -19.31 177 175 H
2 *5.35083 38.63 Pk 34.6 -16.1 0 57.13 - - 74 -16.87 177 175 H
3 *5.35001 25.01 RMS 34.6 -16.2 .35 43.76 54 -10.24 - - 177 175 H
4 *5.36427 26.38 RMS 34.6 -16.1 .35 45.23 54 -8.77 177 175 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuVim) | (dBuVim) (dBuV/m) (dB)
1 *5.35001 35.87 Pk 34.6 -16.2 0 54.27 - 74 -19.73 130 108 \4
2 *5.37742 37.57 Pk 34.6 -16 0 56.17 - - 74 -17.83 130 108 \4
3 *5.35001 25.05 RMS 34.6 -16.2 .35 43.8 54 -10.2 - - 130 108 \4
4 *5.44064 25.53 RMS 34.9 -15.8 .35 44.98 54 -9.02 130 108 \4
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| WKUL Fremont - Chamber I 2820 Jon 4 87:42:21
Radiated Emissions 3-Meters
. Project Number: 13171837
Client: Samsung
Config:EUT + Suppart Equipment
- Moge:5.3 11n HT28 5268
9 Tegted by:28792 KN
85
Peak Limit (dBulU/m)
7':
2 UNIT Non-Restricted (dBuU/m
3 65
5 6
[4s]
- /
~ Avg Limit (dBuU/m>
5':
M
e v . 7
) A WW
35 1 () N oy -
"
»WMWWUL T iy
25 o
1 18 18
Frequency (GHz)
Range (Ghio) REW/UBU Ref/Attn  Det/Avg Hode Susep Pte  #Swps/Mode Fosition | Renge (B2 RBH/ VBl Ref/Attn  Det/Avg Node Sueep Pte  #Sups/Mode  Fosition
115,68 1NC-6dB) /30 81/D PERK/Par Avg(RIS) 385 o) 9001 HAXH 0-36degs| 5:6.15-18 1HC-6c8) /30 87/0 PEAK/Pur fvg(RHS) 1. 1scclhuto) 18k MAWH 0-368degs H
3:5.88-6.15 IMC-6dB)/33k 111714 PEAK/Por Avg(RMS)  18Imsec(huto) 9081  MAXH 6-36dege
FCC Part15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

HORIZONTAL

| “:UL Fremont — Chamber I 26820 Jon 4 87:42:21
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client:Samsun
Config:EUT + Suppart Equipment
Made:5.3_11n HTZ2B_5268
95 Tested by:20792 KN
85
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBulU/m)
3
3 65
@
o
~ Avg Limit (dBulU/m)
55
T PO SsSOOss S OUSSsSUUSOs SOUSOOSOSSssSUSSsS OSSO SUUSOSS SSNUUUSSSSOUUUSSNOUUSURS SOOI | _ .coto st SOUSSSSUUSSIOS SUUSSSUUSSS SOUSSSNNS SONMMOIOS SNSRI ..
[&
D
5 5
3 g 2
25 i
1 18 18
Frequency (GHz)
Renge (GHz) RE/UBH Ref/Attn Det/Avg Mode Sueep Pte #5ups/Mode Fosition | Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Mode Sueep Pte fsups/Mode Fosition
FCC Part!5C 5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)

1 2.59474 3542 PK-U 326 -29.4 0 38.62 - - - 682 -29.58 167 209 H
2 3.21836 34.71 PK-U 334 -28.2 0 39.91 682 -28.29 108 246 H
4 1.86987 36.24 PK-U 30.8 -31 0 36.04 682 -32.16 324 100 \4
5 3.20137 36.59 PK-U 332 -28.1 0 4169 68.2 -26.51 100 191 \4
3 9.70441 28.03 PK-U 36.8 -16.5 0 48.33 68.2 -19.87 335 143 H
6 *9.0024 31.35 PK-U 36.2 -17.9 0 49.65 - - 68.2 -18.55 178 201 \4

*9.09042 19.68 ADR 36.3 -17.4 .35 38.93 54 -15.07 - - 178 201 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

MID CHANNEL RESULTS

| WKUL Fremont — Chamber I 2820 Jon 4 B88:14:38
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client : Samsung
ConfigiEUT + Support Equipment
Mode:5.3_11n HT2B_5388
el Tegted by:28792 KN
85
Peak Limit (dBuU/m)
75
= UNII Non-Restricted (dBuU/m]
3 65
5 6
©
o
~ Avg Limit (dBulU/m)
55
45 L 2 e
> ) AR by
=
’ 1 IO S e
1 18 18
Frequency (GHz)
Range (Gho) RE/UBU Ref/Attn  Det/Avg Hode S Pte  #Swps/Mode Fasition | Renge (BHD) RBH/ VBl Ref/Attn  Det/Avg Node Sueep Pte  #Sups/fode  Fosition
1:175,08 1HC-648)/30  B1/B PEAK/Par Avg(RIS) (huto) 9001 HAXH 0-360degs | 5:6.15-18 1HC-608) /30 87/8 PEAK/Pur Avg(RHS) 1. 1sec(huto) 18k MAWH 0-368degs H
3:5.88-6.15 HC-6dB)/3B 111714 FEAK/Par Avg(RHS) clAuto) 9881 MAXH 6-360dege
FCC Part!5C 5GHz UNIT RSE.TST 33915 14 Jun 2@18 Rev 9.5 24 Sep 2019
| “:UL Fremont - Chamber I 26820 Jon 4 B88:14:308
Radiated Emissions 3-Meters
185 Project Number:13171837
Client:Sansung
Config:EUT + Suppart Equipment
- Mode:5.3_11n HTZ28_53688
El Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
- UNII Nom-Restricted CHBLU/m]
3
3 65
)
o
~ Avg Limit (dBuU/m)
55
=)
45 T T, e
35 4
3 o
o
25
1 18 18
Frequency (GHz)
Ranga (GH) RE/UBU Ref/Attn  Dat/Avg Hode Sueep Pts  ®5wps/Mode Fosition | Range (6) RBU/UBU Ref/Attn  Det/Avg Node Sueep Pts  #5ups/Moda  Fosition
FCC Part15C S5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *3.53324 36.62 PK-U 329 -27.8 0 4172 - - 74 -32.28 - - 65 151 H
*3.53334 27.54 ADR 329 -27.8 .35 3299 54 -21.01 - - - - 65 151 H
1 1.93565 37.84 PK-U 30.7 -30.9 0 37.64 - - - - 682 -30.56 222 194 H
4 *2.89555 36.19 PK-U 318 -29.7 0 38.29 - - 74 -35.71 - - 261 169 \4
*2.89359 26.36 ADR 318 -29.8 .35 28.71 54 -25.29 - - - - 261 169 \4
3 1.86201 36.56 PK-U 30.7 -31.1 0 36.16 - - - 68.2 -32.04 175 231 \4
5 *12.50586 271 PK-U 39.1 -15.3 0 50.9 - - 74 -23.1 - - 156 218 H
*12.50662 17.71 ADR 39.1 -15.4 .35 41.76 54 -12.24 - - 156 218 H
6 *12.25647 27.21 PK-U 39 -15.2 0 51.01 - - 74 -22.99 166 205 \
*12.25958 17.06 ADR 39 -15.2 .35 41.21 54 -12.79 - - 166 205 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

| WKUL Fremont — Chamber I 2820 Jon 4 88:46:55
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client: Samsung
ConfigiEUT + Support Equipment
Mode:5.3_11n HT2B_5328
el Tedted by:28792 KN
85
Peak Limit (dBuU/m)
75
= UNII Non-Restricted (dBuU/m]
3 65
5 6
©
o
~ Avg Limit (dBulU/m)
55
. v 5ot
i o
35 1 ; " A v
Y
N AR Sogdninad "
das " i
kol
S5 h AP i iV
Mgl
1 18 18
Frequency (GHz)
Range (Gho) RE/UBU Ref/Attn  Det/Avg Hode S Pte  #Swps/Mode Fasition | Renge (BHD) RBH/ VBl Ref/Attn  Det/Avg Node Sueep Pte  #Sups/fode  Fosition
1:175,08 1HC-648)/30  B1/B PEAK/Por Avg(RIS)  35msec(futo) 981 MAXH 0-360degs | 5:6.15-18 1HC-608) /30 87/8 PEAK/Pur Avg(RHS) 1. 1sec(huto) 18k MAWH 0-368degs H
3:5.88-6.15 HC-6dB)/3B 111714 FEAK/Par Avg(RHS) clAuto) 9881 MAXH 6-360dege
FCC Part!5C 5GHz UNIT RSE.TST 33915 14 Jun 2@18 Rev 9.5 24 Sep 2019
| “:UL Fremont - Chamber I 26820 Jon 4 08:46:55
Radiated Emissions 3-Meters
185 Project Number:13171837
Client: Samsung
Config:EUT + Suppart Equipment
- Mode:5.3_11n HTZ2B_5328
El Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
- UNII Nom-Restricted CHBLU/m]
3
3 65
)
o
~ Avg Limit (dBuU/m)
55
T TSSOSO SO OOos SO SUUOOO OUSOOUUSIOOSSUOOsPUUOSOSSUSORRO ORISR HOROUORROOORU S | _bosuto0fU0% HOUOOUSUOOIOE SOUOOSRNUOOS SOTOUORNS SOUOION SUUIOISSROOOURRORO ORI . SN
6
o
35 5
4 o
o
25 st
1 18 18
Frequency (GHz)
Ranga (GH) RE/UBU Ref/Attn  Dat/Avg Hode Sueep Pts  ®5wps/Mode Fosition | Range (6) RBU/UBU Ref/Attn  Det/Avg Node Sueep Pts  #5ups/Moda  Fosition
FCC Part15C S5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *3.55524 35.66 PK-U 33 -27.8 0 40.86 - - 74 -33.14 - - 144 200 H
*3.56024 2463 ADR 33 -27.9 .35 30.08 54 -23.92 - - - - 144 200 H
1 2.3997 36.95 PK-U 319 -30.2 0 38.65 - - - - 682 -29.55 124 174 H
4 1.65008 37.61 PK-U 285 -31.3 0 3481 - 74 -39.19 - - 195 149 \4
5 1.87757 36.98 PK-U 30.7 -31 0 36.68 - - - 68.2 -31.52 142 286 \4
3 *10.7242 2782 PK-U 379 -16.2 0 49.52 - - 74 -24.48 - - 182 187 H
*10.72591 16.75 ADR 379 -16 .35 39 54 -15 - - 182 187 H
6 *7.48908 29.75 PK-U 355 -19 0 46.25 - - 74 -27.75 285 130 \4
*7.48796 187 ADR 355 -19.1 .35 3545 54 -18.55 - - 285 130 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

9.1.7. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.3 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuvim) | (dBuVim) (dBuV/m) (dB)
1 *5.35001 46.44 Pk 34.6 -16.2 0 64.84 - 74 -9.16 356 125 H
2 *5.35021 46.68 Pk 34.6 -16.2 0 65.08 - - 74 -8.92 356 125 H
3 *5.35001 30.92 RMS 34.6 -16.2 .61 49.93 54 -4.07 - - 356 125 H
4 *5.35134 32.51 RMS 34.6 -16.1 .61 51.62 54 -2.38 356 125 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuVim) | (dBuVim) (dBuV/m) (dB)
1 *5.35001 41.33 Pk 34.6 -16.2 0 59.73 - 74 -14.27 299 108 \4
2 *5.35054 42.69 Pk 34.6 -16.1 0 61.19 - - 74 -12.81 299 108 \4
3 *5.35001 27.34 RMS 34.6 -16.2 .61 46.35 54 -7.65 - - 299 108 \4
4 *5.35218 28.86 RMS 34.6 -16.2 .61 47.87 54 -6.13 299 108 \4
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 142 of 243
UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

' 1:UL Fremont - Chamber K 2028 Jon 4 16:36:56
Radiated Emissions 3-Meters
= Project Number: 13171837
10 Client: Samsung
Config:EUT + Support Equipment
Mode:5.3_11n HT4B_5270
95 Tested by:23653 DC
85
Peok Limit (dBulU/m)
75
2 UNII Non-Rest CdBul/m
~
S 65
[is)
o
~ Avg Limit (dBuU/m2
5|:
‘Ld“‘
4|: v 3
v o)
35 ) J SR N
1 IR PN TR Nyppppe L
o y
25 gt MM o
[
1 18 18
Frequency (GHz)
Range (G2) RBW/UBUI Ref/Attn  Dst/fvg Hode Sueep Pts  #Sups/lods  Fosition Rangs (Ghiz) REI/UBM Ref/Attn  Dst/Avg Mods Susep Fle  Foups/fode Fosition
1:175.08 1H(-60B)/38k  87/B PERK/Fur Avg(RHS)  38ncec(hute) 9461 HAKH 0-360degs H | 5:6.15-18 M(-6d8)/30k  §1/0 FEAK/Pur Avg(RIS) 1. TcectAute) 18 HAXH 8-350cege H
3:5.88-6.15 MC-683/38k 111714 PEAK/Pur Avg(RMS)  1DIncecCAuto) 9BB1  MAXH 6-360dege H
b.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819
| 15UL Fremont - Chaomber K 2828 Jon 4 16:36:56
Rodicted Emissions 3-Meters
= Project Number: 13171837
18 Client:Samsung
Config:EUT + Support Equipment
Mode:5.3_11n HT4B_5278
95 Tested by:23653 DC
85
Peak Limit (dBulU/m)
75
2 UNII Non-Restricted (dBul/m
S 5
= 5]
i8]
el -
~ Avg Limit (dBuU/m)
5|:
45
6
35] o
5
4 Q
aQ
25k
1 18 8
Frequency (GHz)
Ronge (G2) REW/UBlI Ref/Attn  Det/fvg Made Sueep Pt #5ups/ode  Fosition Range (6hz) REU/UBM Ref/Attn  Det/Avg Mode Sueep Plc  ¥oupe/fiode FPocition
b.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 2.12591 4148 PK-U 31.3 -35.2 0 37.58 - - - - 68.2 -30.62 90 268 H
2 *3.51327 39.5 PK-U 33 -32.7 0 39.8 - - 74 -34.2 - - 185 202 H
*3.51335 30.27 ADR 33 -32.7 .61 31.18 54 -22.82 - - - - 185 202 H
4 1.88962 4126 PK-U 31.1 -35.2 0 37.16 - - - - 68.2 -31.04 95 375 \4
5 *2.78811 40.88 PK-U 324 -34.6 0 38.68 - - 74 -35.32 - - 23 189 \4
*2.79176 29.96 ADR 324 -34.6 .61 28.37 54 -25.63 - - - - 23 189 \4
3 *12.41745 31.34 PK-U 39 -20.3 0 50.04 - - 74 -23.96 - - 41 215 H
*12.41922 20.35 ADR 39 -20.3 .61 39.66 54 -14.34 - - - - 41 215 H
6 7.21805 32.86 PK-U 35.7 -26.7 0 41.86 - 68.2 -26.34 274 179 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

' 1:UL Fremont - Chaomber K 2828 Jon 4 17:16:29
Radioted Emissions 3-Meters
= Pro ject Number: 13171837
18 Client: Samsung
Config:EUT + Support Equipment
- Mode:5.3_11n HT4B_5310
El Tested by:23653 DC
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m
3 5
2 b
[is)
el
N Avg Limit (dBuU/m)
5’:
45 JL‘"
3
2
5 1 oo -
3 t b R W
. m "
‘ S vy
25 e mMW
e
1 17 18
Frequency (GHz)
Range (GHD) [E] Ref/Attn  Dst/fvg Mode Sueep Pte  #ups/iode Fosition Range (6> REU/BU Ref/Atin  Det/fvg Mods Susep Fie #upe/tiode Fasition
1:155,88 H(-6d8)/38  87/8 PEFK/Fir Avg(RYS)  3BncecChuto) 9861 HAXKH 8-36Bdegs H | 5:6.15-18 IM(-6d8)/38k  87/8 FEAK/Pur Avg(RHS) 1. lsecCPuto) 18k MAXH 0-0dege H
315.08-6.1F IM(-6dB)/3Bk 111714 PEAK/Pur Avg(RMS) 181 uto) 9881 MAKH 6-360degs H
b.TST 38915 14 Jun 2618 Rev 9.5 24 Sep 2019
| 1l=LH_ Fremont - Chamber K 2028 Jon 4 17:16:29
Radicted Emissions 3-Meters
= Project Number: 13171837
18 Clignt:Samsung
Config:EUT + Support Equipment
Mode:5.3_11n HT4B_5310
95 Tested by:23653 DC
85
Peak Limit (dBulU/m)
75
2 UNII Non—Restricted (dBul/m)
3
3 Bl:
[i5)
o
° Avg Limit C(dBuU/m)
5|:
45
6
Q
35 5
g 3
2 Dt
1 18 18
Frequency (GHz)
Ronge CGH2) B/ 0Bl Ref/ALtn  Dst/fvg Made Sueep Pte #oups/ode Fosition Range (6H2) REU/UBU Ref/Atin  Dst/Avg fods Sueep Ple  #oupe/fiode FPasition
b.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819

VERTICAL

Page 145 of 243

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)

1 3.10135 4049 PK-U 334 -33.9 0 39.99 - - - - 68.2 -28.21 356 202 H
2 *4.84629 3949 PK-U 34.2 -29.5 0 4419 - - 74 -29.81 - - 161 127 H
*4.84771 28.97 ADR 342 -29.5 .61 34.28 54 -19.72 - - - - 161 127 H

4 2.60968 40.72 PK-U 326 -34.8 0 38.52 - - - - 68.2 -29.68 118 108 \4
5 *3.80264 3741 PK-U 334 -31.8 0 39.01 - - 74 -34.99 - - 233 177 \4
*3.8031 27.25 ADR 334 -31.8 .61 2946 54 -24.54 - - - - 233 177 \4

3 9.61259 31.18 PK-U 371 -23.3 0 44.98 - - - - 68.2 -23.22 38 170 H
6 *11.6107 29.79 PK-U 384 -20.7 0 47 49 - - 74 -26.51 - - 194 284 \4
*11.61251 19.82 ADR 384 -20.8 .61 38.03 54 -15.97 - 194 284 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average

Page 146 of 243

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

9.1.8. TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.3 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (MID CHANNEL)

HORIZONTAL RESULT

Trace Markers

Marker Frequency Meter

Det

AF

Amp/CDbl/Fitr/Pad DC

Corrected

Average

Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuV/im) | (dBuVim) (dBuV/m) (dB)
1 *5.35001 40.5 Pk 34.6 -16.2 0 58.9 - 74 -15.1 339 107 H
2 *5.35501 43.89 Pk 34.6 -16.2 0 62.29 - - 74 -11.71 339 107 H
3 *5.35001 28.93 RMS 34.6 -16.2 1.15 48.48 54 -5.52 - - 339 107 H
4 *5.35077 29.63 RMS 34.6 -16.1 1.15 49.28 54 -4.72 339 107 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency

Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuVim) | (dBuVim) (dBuV/m) (dB)
1 *5.35001 38.2 Pk 34.6 -16.2 0 56.6 - 74 -17.4 295 103 \4
2 *5.35531 40.75 Pk 34.6 -16.2 0 59.15 - - 74 -14.85 295 103 \4
3 *5.35001 26.83 RMS 34.6 -16.2 1.15 46.38 54 -7.62 - - 295 103 \4
4 *5.3507 28.08 RMS 34.6 -16.1 1.15 47.73 54 -6.27 295 103 \4
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

| WKUL Fremont - Chamber K 2820 Jon S5 10:085:28
Radiated Emissions 3-Meters
= Project Number:13171837
18 Clignt: Samsung
Config:EUT + Suppart Equipment
Mode:5.3_11ac UHTBE 5298
35 Tested by:23653 DC
85
Peak Limit (dBuU/m)
7’:
~ UNII Non-Restr ed (HBuU/m
E
3 g5
5 6
[45)
el
~ Avg Limit CdBulU/m)
55 =
- b
4 w i 3 )
&
= ) . R
3 1 e ErEEE a
L gk
N |
25 Lol o i
g
1 18 18
Frequency (GHz)
Range (GH2) REW/ VB0 Ref/Attn  Dat/Avg Hode Sueep Pte  SSwpe/Mode Fosition | Renge (B2 RBU/ VB Ref/Attn  Det/Avg Node Sueep Pte  #Sups/Mode  Fosition
117568 1HC-6dB) /38 81/B PEAK/Pir Avg(RIS)  395msec(futc) 9881 NAYH 6-360degs | 5:6.15-18 1HC-6c8) /30 87/8 PEAK/Pir fvg(RHS)  1.1sec(huto) 18k MAWH 0-36Bdegs H
3:5.08-6.15 IHC-6dB)/33 111714 FEAK/Pur Aug(RMS)  1BImsec(futo) 9081 HAKH &-360dege
FCC Port15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
| “:UL Fremont — Chamber K 26820 Jon 5 18:085:28
Radiated Emissions 3-Meters
- Project Number: 13171837
e Client : Sansun
Config:EUT + Support Equipment
Made:5.3_11ac UHTBB_5258
95 Tested by:23653 DC
85
Peak Limit (dBuU/m)
7':
= UNII Non-Restricted (dBulU/m]
3 5
5 6
[4s)
o .
4 Avg Limit (dBulU/m)
5':
45 5
Q
35 5
4 S
25y
1 18 18
Frequency (GHz)
Range (Gho) RB/UBU Ref/Attn  Dat/Avg Hode Susep Pte  #Swps/Mode Fosition | Range (B2 RBH/UBl Ref/Attn  Det/Avg Node Sueap Pte  #Sups/Mode  Fosition
FCC Port15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 *2.86996 4126 PK-U 324 -34.4 0 39.26 - - 74 -34.74 - - 194 219 H
*2.87081 30.5 ADR 324 -34.4 1.15 29.65 54 -24.35 - - - - 194 219 H
2 *4.84545 40.08 PK-U 342 -29.5 0 44.78 - - 74 -29.22 - - 151 134 H
*4.84487 30.31 ADR 342 -29.5 1.15 36.16 54 -17.84 - - - - 151 134 H
4 *2.79909 40.28 PK-U 324 -34.6 0 38.08 - - 74 -35.92 - - 286 202 \4
*2.79928 308 ADR 324 -34.6 1.15 29.75 54 -24.25 - - - - 286 202 \4
5 *3.59012 38.51 PK-U 342 -32.4 0 40.31 - - 74 -33.69 - - 219 287 \4
*3.58895 28.07 ADR 343 -32.4 1.15 31.12 54 -22.88 - - 219 287 \4
3 *11.02345 3044 PK-U 379 -22 0 46.34 - - 74 -27.66 - - 143 219 H
*11.0246 20.56 ADR 379 -22 1.15 3761 54 -16.39 - - 143 219 H
6 *11.89896 29.16 PK-U 38.7 -20.4 0 47 46 - - 74 -26.54 - - 209 209 \4
*11.89901 20.25 ADR 38.7 -20.4 1.15 39.7 54 -14.3 - - - - 209 209 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

9.1.9. TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuvim) | (dBuVim) (dBuV/m) (dB)

1 *5.45999 35.64 Pk 34.9 -15.9 0 54.64 - 74 -19.36 179 169 H
2 *5.4591 37.58 Pk 34.9 -15.8 0 56.68 74 -17.32 179 169 H
3 5.46999 35.75 Pk 34.9 -15.9 0 54.75 68.2 -13.45 179 169 H
4 5.46908 38.2 Pk 34.9 -15.9 0 57.2 - - 68.2 -11 179 169 H
5 *5.45999 25.4 RMS 34.9 -15.9 34 44.74 54 -9.26 - - 179 169 H
6 *5.45593 26.1 RMS 34.9 -15.8 34 45.54 54 -8.46 179 169 H
7 5.46999 24.81 RMS 34.9 -15.9 34 44.15 - - 179 169 H
8 5.46972 26 RMS 34.9 -15.9 34 45.34 179 169 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuVim) | (dBuVim) (dBuV/m) (dB)

1 *5.45999 35.44 Pk 34.9 -15.9 0 54.44 - 74 -19.56 123 112 \4
2 *5.45546 38.12 Pk 34.9 -15.8 0 57.22 74 -16.78 123 112 \4
3 5.46999 35.86 Pk 34.9 -15.9 0 54.86 68.2 -13.34 123 112 \4
4 5.46781 38.14 Pk 34.9 -15.9 0 57.14 - - 68.2 -11.06 123 112 \4
5 *5.45999 25.72 RMS 34.9 -15.9 34 45.06 54 -8.94 - - 123 112 \4
6 *5.4248 26.21 RMS 34.8 -15.9 34 45.45 54 -8.55 123 112 \4
7 5.46999 25.09 RMS 34.9 -15.9 34 44.43 - - 123 112 \4
8 5.46598 25.92 RMS 34.9 -15.9 34 45.26 123 112 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
Trace Markers
Marker | Frequency Meter Det | AF T862 Amp/Cbl/Fltr/Pad DC Corrected Peak Limit PK Azimuth Height | Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dB)
1 5.725 39.41 Pk 34.9 -16.6 0 57.71 68.2 -10.49 222 106 H
2 5.72504 41.49 Pk 34.9 -16.6 0 59.79 68.2 -8.41 222 106 H

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker | Frequency Meter Det | AF T862 Amp/Cbl/Fltr/Pad DC Corrected Peak Limit PK Azimuth Height | Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dB) (dBuV/m) (dB)
1 5.725 38.66 Pk 34.9 -16.6 0 56.96 68.2 -11.24 136 135 \
2 5.72503 39.45 Pk 34.9 -16.6 0 57.75 68.2 -10.45 136 135 \

Pk - Peak detector
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

' 1:UL Fremont - Chamber K 26828 Jon 2 23:25:45
Radiated Emissions 3-Meters
85 Project Number: 13171837
! Client:Somsung
Config:EUT + Support Equipment
Mode :UNIT fia 5508
95 Tested by:45256 JB
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m
S 5
3 6
[is)
o ,
~ Avg Limit (dBuU/m2
5|:
45 JM ,,,,,,,
35 " 2 g
1 IO I O IPoal E Ty
-~ s
o5 A MM.MM
e b
1 18 18
Frequency (GHz)
Range (G2) RBW/UBUI Ref/Attn  Dst/fvg Hode Sueep Pts  #Sups/lods  Fosition Rangs (Ghiz) REI/UBM Ref/Attn  Dst/Avg Mods Susep Fle  Foups/fode Fosition
1:175.08 1H(-60B)/38k  87/B PERK/Fur Avg(RHS)  38ncec(hute) 9461 HAKH 0-360degs H | 5:6.15-18 M(-6d8)/30k  §1/0 FEAK/Pur Avg(RIS) 1. TcectAute) 18 HAXH 8-350cege H
3:5.88-6.15 MC-683/38k 111714 PEAK/Pur Avg(RMS)  1DIncecCAuto) 9BB1  MAXH 6-360dege H
FCC Part!5C 56Hz UNII RSE.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819

HORIZONTAL

| 15UL Fremont - Chaomber K 2828 Jon 2 23:25:45
Rodicted Emissions 3-Meters
= Project Number: 13171837
18 Client:Samsung
Config:EUT + Support Equipment
Mode:UNIT fla 5588
95 Tested by:45256 JB
85
Peak Limit (dBulU/m)
75
2 UNIT Non-Restricted (dBul/m
~
3 65
i8]
el
~ Avg Limit (dBuU/m)
5|:
45
&
3|: @
3 o
o
25k
1 18 8
Frequency (GHz)
Ronge (G2) REW/UBlI Ref/Attn  Det/fvg Made Sueep Pt #5ups/ode  Fosition Range (6hz) REU/UBM Ref/Attn  Det/Avg Mode Sueep Plc  ¥oupe/fiode FPocition
FCC Port!5C 56Hz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/lPad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *3.92817 37.25 PK-U 334 -31.6 0 39.05 - - 74 -34.95 - - 282 138 H
*3.92943 26.85 ADR 334 -31.5 .34 29.09 54 -24.91 - - - - 282 138 H
1 1.96151 40.59 PK-U 316 -35.2 0 36.99 - - - - 68.2 -31.21 85 138 H
4 *3.96826 37.19 PK-U 333 -31.4 0 39.09 - - 74 -34.91 - - 358 209 \4
*3.96902 27.28 ADR 333 -31.4 .34 29.52 54 -24.48 - - - 358 209 \4
3 1.99174 40.73 PK-U 316 -35.2 0 3713 - - 68.2 -31.07 323 127 \4
5 6.8047 34.39 PK-U 35.7 -27.2 0 42.89 - - - - 68.2 -25.31 76 246 H
6 6.92777 33.28 PK-U 358 -26.4 0 4268 - - - - 68.2 -25.52 219 228 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

MID CHANNEL RESULTS

1]:UL Fremont - Chamber I 2828 Jon 3 14:56: 11
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client : Samsung
Config EUT + Support Equipment
- Mode:5.6 11a 5580
9 Tested by:23653 DC
85
Peak Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 g5
> 6
@
o ‘
= Avg Limit (dBul/m)
55 =
45 M‘W
3
35
1 i D
i D e
5 Ak W T
25 Mg W
1 18 18
Frequency (GHz)
Range (Ghiz) REUI/UBU Raf/Attn  Dat/Avg Hode Sueep Pt ¥oups/Mode Fosition Range (6Hiz) REW/UBU Ref/Attn  Det/fvg fode Suep Pls  Foups/fode Fosition
1:175.08 1H(-608) /38K 57/8 Fir Avg(RMS)  35meectAuto) 9081 HAKH 8-3Bdege H | 5:6.15-18 IMC-60B)/30k  87/8 PERK/Fur Arg(RHS) 1. lsecCiuto) 18k HARH 8-360degs H
3:5.08-6.15 HC-6dB) /30K 111714 Pur Avg(RNS)  1Blnsectiuto) 9001 HAXH 0-36Bdege H
FCC Part15C 5GHz UNIT RSE.TST 38915 14 Jun 26818 Rev 8.5 24 Sep 2619
P

HORIZONTAL

| ]:UL Fremont - Chamber I 26828 Jon 3 14:56: 11
Radiated Emissions 3-Meters
185 Pr‘qJect Number : 13171837
Clisnt: Samsung
Config:EUT + Support Equipment
Mode:5.6 11a 5588
95 Tested by:23653 DC
85
Peak Limit (dBulU/m
75
2 INIT Non-Restricted (dBulU/m
3
3 65
@
o o
~ Avg Limit (dBulU/m)
55
45 o —— A
=}
5
35 p 3
e}
25 heioss
1 18 18
Frequency (GHzJ
Range (6Hiz) RBlI/UB Raf/Attn  Dat/Avg fode Sueep Pte #oups/fode  Fosition Range (Briz) RE/UBl Ref/Attn  Det/Avg Hode Suep Flc  #owps/fode Fosition
FCC Part15C 56Hz UNIT RSE.TST 3@S15 14 Jun 2618 Rev 8.5 24 Sep 2619

VERTICAL
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 2.12825 37.16 PK-U 312 -30.5 0 37.86 - - - 682 -30.34 351 246 H
2 *3.57612 34.58 PK-U 33 -28 0 39.58 - - 74 -34.42 - - 156 108 H
*3.57614 246 ADR 33 -28 .34 29.94 54 -24.06 - - - - 156 108 H
4 1.83573 36.99 PK-U 30.7 -30.8 0 36.89 - - - - 68.2 -31.31 266 115 \
5 *3.71986 35.64 PK-U 329 -27.5 0 41.04 - - 74 -32.96 - - 38 183 \
*3.72001 2599 ADR 329 -27.5 .34 31.73 54 -22.27 - - - - 38 183 \4
3 10.38257 28.31 PK-U 375 -15.3 0 50.51 - 68.2 -17.69 306 127 H
6 10.39438 27.89 PK-U 374 -15.6 0 49.69 68.2 -18.51 76 136 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

! ]:UL Fremont - Chamber I 2828 Jon 3 15:55:82
Radiated Emissions 3-Meters
- Project Number: 13171837
18 Client:Samsung
Config EUT + Support Equipment
- Mode:5.6 11a 5780
9 Tested by:23653 DC
85
Peak Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 g5
> 6
@
o
= Avg Limit (dBul/m)
55 -
45 M
y
35 c
L Al A
" o s
1 18 18
Frequency (GHz)
Range (Ghiz) REUI/UBU Raf/Attn  Dat/Avg Hode Sueep Pt ¥oups/Mode Fosition Range (6Hiz) REW/UBU Ref/Attn  Det/fvg fode Suep Pls  Foups/fode Fosition
1:175.08 1H(-608) /38K 57/8 Fir Avg(RMS)  35meectAuto) 9081 HAKH 8-3Bdege H | 5:6.15-18 IMC-60B)/30k  87/8 PERK/Fur Arg(RHS) 1. lsecCiuto) 18k HARH 8-360degs H
3:5.08-6.15 HC-6dB) /30K 111714 Pur Avg(RNS)  1Blnsectiuto) 9001 HAXH 0-36Bdege H
FCC Part15C 5GHz UNIT RSE.TST 38915 14 Jun 26818 Rev 8.5 24 Sep 2619
| ]:UL Fremont - Chamber I 26828 Jon 3 15:55:82
Radiated Emissions 3-Meters
- Project Number: 13171837
18 Clisnt: Samsung
Config:EUT + Support Equipment
Mode:5.6 11a 5708
95 Tested by:23653 DC
85
Peak Limit (dBulU/m
75
2 INIT Non-Restricted (dBulU/m
3
3 65
@
o o
~ Avg Limit (dBulU/m)
55
45 B
=}
5
35 7 2
fm}
25 [yt
1 18 18
Frequency (GHzJ
Range (6Hiz) RBlI/UB Raf/Attn  Dat/Avg fode Sueep Pte #oups/fode  Fosition Range (Briz) RE/UBl Ref/Attn  Det/Avg Hode Suep Flc  #owps/fode Fosition
FCC Part15C 56Hz UNIT RSE.TST 3@S15 14 Jun 2618 Rev 8.5 24 Sep 2619
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020

ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)

1 *1.35551 3849 PK-U 29.7 -31.9 0 36.29 - - 74 -37.71 - - 207 222 H
*1.3574 27.31 ADR 29.7 -31.9 .34 2545 54 -28.55 - - - 207 222 H

2 *3.97956 35.01 PK-U 333 -27.6 0 40.71 - - 74 -33.29 - 320 104 H
*3.97699 2463 ADR 333 -27.5 .34 30.77 54 -23.23 - - - 320 104 H

4 *2.68304 3644 PK-U 324 -29.8 0 39.04 - - 74 -34.96 - 351 149 \
*2.68045 26.58 ADR 324 -29.8 .34 29.52 54 -24.48 - - - 351 149 \4

5 *3.79997 35.81 PK-U 33 -28.1 0 40.71 - - 74 -33.29 - 13 166 \4
*3.80004 2717 ADR 33 -28.1 .34 3241 54 -21.59 - - - - 13 166 \4

3 7.04671 29.73 PK-U 35.7 -19.3 0 46.13 - - - 68.2 -22.07 186 221 H
6 *10.63553 28.55 PK-U 379 -15.6 0 50.85 - - 74 -23.15 - - 51 389 \4
*10.63599 177 ADR 379 -15.5 .34 4044 54 -13.56 - - 51 389 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

CHANNEL 144 RESULTS

' 1:UL Fremont - Chaomber K 2828 Jon 3 19:22:27
Radioted Emissions 3-Meters
= Pro ject Number: 13171837
18 Client: Samsung
Config:EUT + Support Equipment
- Mode:UNII fia 5728
El Tested by:45256 JB
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m
3 5
2 b
[is)
el
N Avg Limit (dBuU/m)
5’:
35 5 e W
2 AP e
1 " RPYLP. ey
25 T
1 17 18
Frequency (GHz)
Range (GHD) [E] Ref/Attn  Dst/fvg Mode Sueep Pte  #ups/iode Fosition Range (6> REU/BU Ref/Atin  Det/fvg Mods Susep Fie #upe/tiode Fasition
1:155,88 H(-6d8)/38  87/8 PEFK/Fir Avg(RYS)  3BncecChuto) 9861 HAXKH 8-36Bdegs H | 5:6.15-18 IM(-6d8)/38k  87/8 FEAK/Pur Avg(RHS) 1. lsecCPuto) 18k MAXH 0-0dege H
315.08-6.1F IM(-6dB)/3Bk 111714 PEAK/Pur Avg(RMS) 181 uto) 9881 MAKH 6-360degs H
FCC Port15C 56Hz UNIT RSE.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2019
| 1l=LH_ Fremont - Chamber K 2828 Jon 3 19:22:27
Radicted Emissions 3-Meters
= Project Number: 13171837
18 Clignt:Samsung
Config:EUT + Support Equipment
Mode:UNII fla 5728
95 Tested by:45256 JB
85
Peak Limit (dBulU/m)
75
2 UNII Non—Restricted (dBul/m)
3
3 Bl:
[i5)
o
° Avg Limit C(dBuU/m)
5|:
45
6
35 4 @
3 o
o
1 18 18
Frequency (GHz)
Ronge CGH2) B/ 0Bl Ref/ALtn  Dst/fvg Made Sueep Pte #oups/ode Fosition Range (6H2) REU/UBU Ref/Atin  Dst/Avg fods Sueep Ple  #oupe/fiode FPasition
FCC Pert15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/lPad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *3.73219 38.14 PK-U 33.1 -31.9 0 39.34 - - 74 -34.66 - - 285 162 H
*3.73499 27.33 ADR 33.1 -31.9 .34 28.87 54 -25.13 - - - - 285 162 H
1 2.05781 4041 PK-U 314 -356.1 0 36.71 - - - 68.2 -31.49 279 248 H
4 *3.83816 37.52 PK-U 334 -31.8 0 39.12 - - 74 -34.88 - - 40 386 \4
*3.83656 27.36 ADR 334 -31.8 .34 293 54 -24.7 - - - - 40 386 \4
3 2.10034 40.85 PK-U 314 -356.1 0 37.15 - - - - 68.2 -31.05 210 378 \4
5 6.70787 33.68 PK-U 358 -27 0 4248 - - - - 68.2 -25.72 30 233 H
6 6.78429 33.61 PK-U 358 -27.1 0 42.31 - - - - 68.2 -25.89 127 156 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

9.1.10.

TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuvim) | (dBuVim) (dBuV/m) (dB)

1 *5.45999 36.33 Pk 34.9 -15.9 0 55.33 - 74 -18.67 174 102 H
2 *5.45976 38.2 Pk 34.9 -15.9 0 57.2 74 -16.8 174 102 H
3 5.46999 37.81 Pk 34.9 -15.9 0 56.81 68.2 -11.39 174 102 H
4 5.46612 40.25 Pk 34.9 -15.9 0 59.25 - - 68.2 -8.95 174 102 H
5 *5.45999 24 RMS 34.9 -15.9 35 43.35 54 -10.65 - - 174 102 H
6 *5.45169 26.03 RMS 34.8 -15.9 35 45.28 54 -8.72 174 102 H
7 5.46999 25.13 RMS 34.9 -15.9 35 44.48 - - 174 102 H
8 5.46542 25.86 RMS 34.9 -15.9 35 45.21 174 102 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuV/im) | (dBuV/im) (dBuV/m) (dB)
1 *5.45999 35.09 Pk 34.9 -15.9 0 54.09 - 74 -19.91 131 101 \4
2 *5.45527 37.64 Pk 34.9 -15.8 0 56.74 74 -17.26 131 101 \4
3 5.46999 36.19 Pk 34.9 -15.9 0 55.19 68.2 -13.01 131 101 \4
4 5.46616 38.67 Pk 34.9 -15.9 0 57.67 - - 68.2 -10.53 131 101 \4
5 *5.45999 24.42 RMS 34.9 -15.9 35 43.77 54 -10.23 - - 131 101 \4
6 *5.41984 25.87 RMS 34.8 -15.8 35 45.22 54 -8.78 131 101 \4
7 5.46999 24.78 RMS 34.9 -15.9 35 4413 - - 131 101 \4
8 5.46565 25.77 RMS 34.9 -15.9 35 45.12 131 101 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
Trace Markers
Marker | Frequency Meter Det | AF T862 Amp/Cbl/Fltr/Pad DC Corrected Peak Limit PK Azimuth Height | Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dB)
1 5.725 42.89 Pk 34.9 -16.6 0 61.19 68.2 -7.01 342 103 H
2 5.7271 45.64 Pk 34.9 -16.5 0 64.04 68.2 -4.16 342 103 H

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020

FCC ID: ASLSMA515U ISED: 649E-SMA515W
12:UL Fremont - Chomber I 2828 Jon 2 14:36:48
Bondedge
= Project Number: 13171837
1 Client :Samsung
ConfigiEUT + Support Equipment
Mode:5.6_11n HT20 5708 U
185 Tested by:23653 DC
951
85 X
2 \
N v
3 75
9} Peak Limit (dBuU/m)
o A
< VY
6!:
'\wz
- N . I
Koo AR A S T,
4!:
3!:
5.7 12.5MH=z/ 5.825
Frequency (GHz)
Wz) REW/UBU . Rz‘f/ﬁun DEL/A‘VB Hode Suesp Pts #5wps/Mode Pasition
55 BB/ 7 Rl % ! o
BE 5.725-5.825MHz 15 447 - U.TST 3@915 29 Dec 2A15 Rev 9.5 24 Sep 2019
Trace Markers
Marker | Frequency Meter Det | AF T862 Amp/Cbl/Fltr/Pad DC Corrected Peak Limit PK Azimuth Height | Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dB)
1 5.725 38.39 Pk 34.9 -16.6 0 56.69 68.2 -11.51 289 130 \
2 5.72597 42.07 Pk 34.9 -16.6 0 60.37 68.2 -7.83 289 130 \

Pk - Peak detector
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11KUL Fremont - Chamber I 2820 Jon 4 89:18:29
Radiated Emissions 3-Meters
- Project Number: 13171837
18 Clignt:Samsung
Config:EUT + Suppart Equipment
Made;5.6_11n HT28_5588
35 Test%d by:28792 KN
85
Peak Limit (dBulU/m)
7':
2 UNIT Non-Restricted (dBuU/m
3¢5
3 6
[4s]
o
~ Avg Limit (dBuU/m>
5':
45 ‘“J mﬂ”“uw
£ 3
w
5 N el
! oliluad bl L) o
Wuu D il sl
25 ke
1 18 18
Frequency (GHz)
Range (GHD) R/ VB Ref/ALtn  Dat/Avg fode Susep Pts  3Sups/Mode Fosition | Renge (B RBL/ VB Ref/Attn  Dst/fvg Hode Sucap Pt #ups/Mode  Position
115,68 1NC-6dB) /30 81/D PERK/Par Avg(RIS) 385 o) 9001 HAXH 0-36degs| 5:6.15-18 1HC-6c8) /30 87/0 PEAK/Pur fvg(RHS) 1. 1scclhuto) 18k MAWH 0-368degs H
3:5.88-6.15 IMC-6dB)/33k 111714 PEAK/Por Avg(RMS)  18Imsec(huto) 9081  MAXH 6-36dege
FCC Part15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

HORIZONTAL

| “:UL Fremont — Chamber I 26820 Jon 4 89:18:29
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client:Samsun
Config:EUT + Suppart Equipment
Made:5.6_11n HTZ28_5568
95 Tested by:20792 KN
85
Peak Limit (dBuU/m)
75
= UNII Non-Restricted (dBuU/m)
3
3 65
@
o
~ Avg Limit (dBulU/m)
55
45 T S—— A —_—
]
5
35 4 o)
0,
25 pia
1 18 18
Frequency (GHz)
Renge (GHz) RE/UBH Ref/Attn Det/Avg Mode Sueep Pte #5ups/Mode Fosition | Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Mode Sueep Pte fsups/Mode Fosition
FCC Part!5C 5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2019

VERTICAL

Page 167 of 243

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)

1 *2.32117 36.91 PK-U 315 -30.2 0 3821 - - 74 -35.79 - - 155 132 H
*2.31473 271 ADR 315 -30.3 .35 28.65 54 -25.35 - - - 155 132 H

2 *5.02805 38.61 PK-U 34.3 -24.9 0 48.01 - - 74 -25.99 - 360 114 H
*5.0278 2765 ADR 343 -24.9 .35 374 54 -16.6 - - - 360 114 H

5 *3.66688 36.14 PK-U 329 -27.7 0 41.34 - - 74 -32.66 - 28 187 \4
*3.66678 2533 ADR 329 -27.7 .35 30.88 54 -23.12 - - - 28 187 \4

4 2.4022 42.73 PK-U 319 -30.3 0 4433 - - - - 68.2 -23.87 341 272 \4
3 *7.52852 28.05 PK-U 356 -18.7 0 4495 - - 74 -29.05 - - 189 210 H
*7.52738 18.69 ADR 356 -18.7 .35 35.94 54 -18.06 - - 189 210 H

6 *10.91532 26.77 PK-U 378 -15.7 0 48.87 - - 74 -25.13 114 267 \
*10.91511 16.84 ADR 378 -15.7 .35 39.29 54 -14.71 - - 114 267 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

MID CHANNEL RESULTS

| WKUL Fremont — Chamber I 2820 Jon 4 89:56:39
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client: Samsung
ConfigiEUT + Support Equipment
Mode:5.6_11n HT2B_5588
el Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
= UNII Non-Restricted (dBuU/m]
3 65
5 6
©
o
~ Avg Limit (dBulU/m)
55
45 M 3 W
"
A
35 ) o § Lttt il
1 N g Rt
PN o i ™
5 "
25 fugabins
1 18 18
Frequency (GHz)
Range (Gho) RE/UBU Ref/Attn  Det/Avg Hode S Pte  #Swps/Mode Fasition | Renge (BHD) RBH/ VBl Ref/Attn  Det/Avg Node Sueep Pte  #Sups/fode  Fosition
1:175,08 1HC-648)/30  B1/B PEAK/Pur Avg(RIS) 3 (huto) 9001 HAXH 0-360degs | 5:6.15-18 1HC-608) /30 87/8 PEAK/Pur Avg(RHS) 1. 1sec(huto) 18k MAWH 0-368degs H
3:5.88-6.15 HC-6dB)/3B 111714 FEAK/Par Avg(RHS) clAuto) 9881 MAXH 6-360dege
FCC Part!5C 5GHz UNIT RSE.TST 33915 14 Jun 2@18 Rev 9.5 24 Sep 2019
| “:UL Fremont - Chamber I 26820 Jon 4 89:56:39
Radiated Emissions 3-Meters
= Project Number:13171837
18 Client: Samsung
Config:EUT + Suppart Equipment
- Mode:5.6_11n HTZ2B_5588
El Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
- UNII Nom-Restricted CHBLU/m]
3
3 65
)
o
~ Avg Limit (dBuU/m)
55
T PSSO OO SO OOOs SOOI OUSOOSRSIOOSUOORUNOSOSSUORRO ORISR WOROUORROORN S __.oodho 0% SOUOPUSUOOIOE SOUOOSRNUOOS SOVSOURIS SOROION SUUIOISROORRONUO YT .S
6
=}
=
3 5
4 o
aQ
25
1 18 18
Frequency (GHz)
Ranga (GH) RE/UBU Ref/Attn  Dat/Avg Hode Sueep Pts  ®5wps/Mode Fosition | Range (6) RBU/UBU Ref/Attn  Det/Avg Node Sueep Pts  #5ups/Moda  Fosition
FCC Part15C S5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 *1.29287 39.26 PK-U 294 -32.2 0 3646 - - 74 -37.54 - - 94 248 H
*1.29356 2812 ADR 294 -32.2 .35 2567 54 -28.33 - - - 94 248 H
2 *3.34747 36.3 PK-U 327 -28.7 0 40.3 - - 74 -33.7 - 167 139 H
4 *1.28877 38.61 PK-U 293 -32.1 0 35.81 - - 74 -38.19 - 255 151 \4
*1.28908 28.33 ADR 294 -32.1 .35 2598 54 -28.02 - - - - 255 151 \4
5 1.87716 36.97 PK-U 30.7 -31 0 36.67 - - - 68.2 -31.53 347 282 \4
3 *12.06906 27.77 PK-U 389 -15.8 0 50.87 - - 74 -23.13 - - 144 205 H
*12.07256 18.28 ADR 389 -15.9 .35 41863 54 -12.37 - - 144 205 H
6 *7.51987 28.74 PK-U 355 -18.7 0 45.54 - - 74 -28.46 217 169 \
*7.51102 18.92 ADR 356 -18.6 .35 36.27 54 -17.73 - - 217 169 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020

ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

| WKUL Fremont — Chamber I 2820 Jon 4 18:32:608
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client : Samsung
ConfigiEUT + Support Equipment
Mode:5.6_11n HT2B_5788
el Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
= UNII Non-Restricted (dBuU/m]
3 65
5 6
©
o
~ Avg Limit (dBulU/m)
55
i - W aal
35 Huwainngan
. MWWW ‘
5k A P s
1 18 18
Frequency (GHz)
Range (Gho) RE/UBU Ref/Attn  Det/Avg Hode S Pte  #Swps/Mode Fasition | Renge (BHD) RBH/ VBl Ref/Attn  Det/Avg Node Sueep Pte  #Sups/fode  Fosition
1:175,08 1HC-648)/30  B1/B PEAK/Par Avg(RIS) (huto) 9001 HAX 0-360degs | 5:6.15-18 1HC-608) /30 87/8 PEAK/Pur Avg(RHS) 1. 1sec(huto) 18k MAWH 0-368degs H
3:5.88-6.15 HC-6dB)/3B 111714 FEAK/Par Avg(RHS) clAuto) 9881 MAXH 6-360dege
FCC Part!5C 5GHz UNIT RSE.TST 33915 14 Jun 2@18 Rev 9.5 24 Sep 2019
| “:UL Fremont - Chamber I 26820 Jon 4 18:32.60
Radiated Emissions 3-Meters
= Project Number:13171837
18 Client: Samsung
Config:EUT + Suppart Equipment
- Mode:5.6_11n HTZ2B_57688
El Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
- UNII Nom-Restricted CHBLU/m]
3
3 65
)
o
~ Avg Limit (dBuU/m)
55
o OSSO OOs s SOsS OSSO SOUOSUOSUOsSUOOS OSSO SSIOOS HUDSUOTPSSRUSTUOSROO SUROSORUOTTOTN S _.oouto/tt0s SOUSROOSOONE SOOSUOPTO SO SUOTRUOON SOOSUOOUOOOOOS OO * . SO
4 £
[
35 IS
Q
4
o
25 S
1 18 18
Frequency (GHz)
Ranga (GH) RE/UBU Ref/Attn  Dat/Avg Hode Sueep Pts  ®5wps/Mode Fosition | Range (6) RBU/UBU Ref/Attn  Det/Avg Node Sueep Pts  #5ups/Moda  Fosition
FCC Part15C S5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *5.02505 35.01 PK-U 342 -24.9 0 4431 - - 74 -29.69 - - 69 253 H
*5.02624 24.69 ADR 34.2 -24.8 .35 3444 54 -19.56 - - - - 69 253 H
1 1.83651 37.38 PK-U 30.7 -30.9 0 37.18 - - - - 682 -31.02 86 111 H
4 *1.54314 37.94 PK-U 281 -31.5 0 34.54 - - 74 -39.46 - - 330 162 \4
*1.54563 28.02 ADR 281 -31.6 .35 24.87 54 -29.13 - - - - 330 162 \4
5 3.21324 35.99 PK-U 336 -28.2 0 41.39 - 68.2 -26.81 83 171 \4
3 14.50153 26.88 PK-U 398 -15.5 0 51.18 68.2 -17.02 282 350 H
6 8.97302 279 PK-U 36.2 -16.5 0 476 68.2 -20.6 67 347 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average

Page 172 of 243

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

CHANNEL 144 RESULTS

' 1:UL Fremont - Chaomber K 2828 Jon 4 f1:42:89
Radioted Emissions 3-Meters
= Pro ject Number: 13171837
18 Client: Samsung
Config:EUT + Support Equipment
- Mode:5.6_11n HT20_5720
El Tested by:23653 DC
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m
3 5
2 b
[is)
el
N Avg Limit (dBuU/m)
5’:
4|: JL "
WW
35 N
ML‘ PRI o ) )
25 PR . m
gttt
1 17 18
Frequency (GHz)
Range (GHD) [E] Ref/Attn  Dst/fvg Mode Sueep Pte  #ups/iode Fosition Range (6> REU/BU Ref/Atin  Det/fvg Mods Susep Fie #upe/tiode Fasition
1:155,88 H(-6d8)/38  87/8 PEFK/Fir Avg(RYS)  3BncecChuto) 9861 HAXKH 8-36Bdegs H | 5:6.15-18 IM(-6d8)/38k  87/8 FEAK/Pur Avg(RHS) 1. lsecCPuto) 18k MAXH 0-0dege H
315.08-6.1F IM(-6dB)/3Bk 111714 PEAK/Pur Avg(RMS) 181 uto) 9881 MAKH 6-360degs H
FCC Port15C 56Hz UNIT RSE.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2019
| 1l=LH_ Fremont - Chamber K 2028 Jon 4 11:42:89
Radicted Emissions 3-Meters
= Project Number: 13171837
18 Clignt:Samsung
Config:EUT + Support Equipment
Mode:5.6_11n HT20_5720
95 Tested by:23653 DC
85
Peak Limit (dBulU/m)
75
2 UNII Non—Restricted (dBul/m)
3
3 Bl:
[i5)
o
° Avg Limit C(dBuU/m)
5|:
45
6
Q
3|:
o}
4 o
Q
25
1 18 18
Frequency (GHz)
Ronge CGH2) B/ 0Bl Ref/ALtn  Dst/fvg Made Sueep Pte #oups/ode Fosition Range (6H2) REU/UBU Ref/Atin  Dst/Avg fods Sueep Ple  #oupe/fiode FPasition
FCC Pert15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 2.00623 40.58 PK-U 315 -35.2 0 36.88 - - - 68.2 -31.32 148 217 H
2 *3.58855 38.81 PK-U 34.2 -32.4 0 4061 - - 74 -33.39 - - 72 168 H
*3.59057 28.03 ADR 342 -32.4 .35 30.18 54 -23.82 - - - - 72 168 H
4 1.85216 4091 PK-U 30.9 -356.1 0 36.71 - - - - 68.2 -31.49 187 233 \4
5 *2.79391 4178 PK-U 324 -34.6 0 39.58 - - 74 -34.42 - - 260 224 \4
*2.79229 30.52 ADR 324 -34.6 .35 2867 54 -25.33 - - - - 260 224 \4
3 10.51589 3143 PK-U 37.7 -22.5 0 46.63 - - - - 68.2 -21.57 23 155 H
6 *11.09181 31.18 PK-U 38 -21.7 0 4748 - - 74 -26.52 - - 110 269 \4
*11.09193 20.74 ADR 38 -21.7 .35 37.39 54 -16.61 - 110 269 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

9.1.11.

TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.6 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuvim) | (dBuVim) (dBuV/m) (dB)

1 *5.45999 45.47 Pk 34.9 -15.9 0 64.47 - 74 -9.53 345 111 H
2 *5.45957 46.54 Pk 34.9 -15.8 0 65.64 74 -8.36 345 111 H
3 5.46999 46.25 Pk 34.9 -15.9 0 65.25 68.2 -2.95 345 111 H
4 5.46993 46.97 Pk 34.9 -15.9 0 65.97 - - 68.2 -2.23 345 111 H
5 *5.45999 28.11 RMS 34.9 -15.9 61 47.72 54 -6.28 - - 345 111 H
6 *5.45959 29.58 RMS 34.9 -15.8 61 49.29 54 -4.71 345 111 H
7 5.46999 32.62 RMS 34.9 -15.9 61 52.23 - - 345 111 H
8 5.46865 33.33 RMS 34.9 -15.9 61 52.94 345 111 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuVim) | (dBuVim) (dBuV/m) (dB)

1 *5.45999 42.47 Pk 34.9 -15.9 0 61.47 - 74 -12.53 304 109 \4
2 *5.45966 43.24 Pk 34.9 -15.9 0 62.24 74 -11.76 304 109 \4
3 5.46999 42.73 Pk 34.9 -15.9 0 61.73 68.2 -6.47 304 109 \4
4 5.46126 44.32 Pk 34.9 -15.9 0 63.32 - - 68.2 -4.88 304 109 \4
5 *5.45999 26.7 RMS 34.9 -15.9 61 46.31 54 -7.69 - - 304 109 \4
6 *5.45945 26.94 RMS 34.9 -15.8 61 46.65 54 -7.35 304 109 \4
7 5.46999 29.05 RMS 34.9 -15.9 61 48.66 - - 304 109 \4
8 5.46822 30.45 RMS 34.9 -15.9 61 50.06 304 109 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
Trace Markers
Marker | Frequency Meter Det | AF T862 Amp/Cbl/Fltr/Pad DC Corrected Peak Limit PK Azimuth Height | Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dB)
1 5.725 36.71 Pk 34.9 -16.6 0 55.01 68.2 -13.19 335 102 H
2 5.73254 38.76 Pk 35 -16.5 0 57.26 68.2 -10.94 335 102 H

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker | Frequency Meter Det | AF T862 Amp/Cbl/Fltr/Pad DC Corrected Peak Limit PK Azimuth Height | Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dB) (dBuV/m) (dB)
1 5.725 35.54 Pk 34.9 -16.6 0 53.84 68.2 -14.36 301 103 \
2 5.78354 38.81 Pk 35 -16.2 0 57.61 68.2 -10.59 301 103 \

Pk - Peak detector
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

11KUL Fremont - Chamber I 2820 Jon S5 85:34:52
Radiated Emissions 3-Meters
- Project Number: 13171837
18 Clignt:Samsung
Config:EUT + Suppart Equipment
Mode:5.6_11n HT4B 5518
35 Tested by:28792 KN
85
eak Lim ul/m)
Peak t (dBul
7':
2 UNII Non-Restricted (dBulU/m?
3¢5
3 6
] |
o
~ Avg Limit (dBuU/m>
5':
L.m-
45 y g
I 3
35 | » O anaiing
‘ LD W
AP A s A )
25 Py
R W
1 18 18
Frequency (GHz)
Range (GHD) R/ VB Ref/ALtn  Dat/Avg fode Susep Pts  3Sups/Mode Fosition | Renge (B RBL/ VB Ref/Attn  Dst/fvg Hode Sucap Pt #ups/Mode  Position
115,88 1HC-6d)/30  B7/8 PERK/Par Avg(RIS) 385 o) 9001 HAXH 0-36degs| 5:6.15-18 1HC-6c8) /30 87/0 PEAK/Pur fvg(RHS) 1. 1scclhuto) 18k MAWH 0-360degs H
3:5.88-6.15 IMC-6dB)/33k 111714 PEAK/Por Avg(RMS)  18Imsec(huto) 9081  MAXH 6-36dege
FCC Part15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

HORIZONTAL

| “:UL Fremont — Chamber I 26820 Jon 5 85:34:52
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client:Samsun
Config:EUT + Suppart Equipment
Mode:5.6_11n HT4B_5518
95 Tested by:20792 KN
85
Peak Limit (dBuU/m)
75
= UNII Non-Restricted (dBuU/m)
3
3 65
@
o
~ Avg Limit (dBulU/m)
55
6
T PSSO OSss OSSNSO OSSO SUSSusSUSSs S UUSSSSUUSOSS SSUUUSSSSOOUSSSNOUOSSRS SOOI | . ..oo8bbct 0% SOUSSSSUUSUIOS SUUSSSOUISS SOUSSSNNS SOUMOIOS SOty - SN Y A
5
4 )
35 2
25 [Mgtoupludes
1 18 18
Frequency (GHz)
Renge (GHz) RE/UBH Ref/Attn Det/Avg Mode Sueep Pte #5ups/Mode Fosition | Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Mode Sueep Pte fsups/Mode Fosition
FCC Part!5C 5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *5.0479 40.14 PK-U 344 -24.4 0 50.14 - - 74 -23.86 - - 352 144 H
*5.0472 31 ADR 344 -24.4 61 4161 54 -12.39 - - - - 352 144 H
1 3.16231 3544 PK-U 327 -28.5 0 39.64 - - - - 682 -28.56 155 171 H
5 *5.04539 34.03 PK-U 344 -24.5 0 4393 - - 74 -30.07 - - 164 265 \4
* 5.04666 2439 ADR 344 -24.4 .61 35 54 -19 - - - - 164 265 \4
4 2.40227 4343 PK-U 319 -30.2 0 4513 - - 68.2 -23.07 9 168 \4
3 *8.47748 28.28 PK-U 358 -17.7 0 46.38 - - 74 -27.62 - - 240 239 H
*8.47753 1861 ADR 358 -17.7 .61 37.32 54 -16.68 - - - - 240 239 H
6 12.76245 26.79 PK-U 39.1 -15 0 50.89 - - 68.2 -17.31 159 191 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

MID CHANNEL RESULTS

11KUL Fremont — Chamber I 2820 Jon 5 86:19:081
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client : Samsung
ConfigiEUT + Support Equipment
Mode:5.6_11n HT4B8_5558
el Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
= UNII Non-Restricted (dBulU/m
3 65
5 6
©
o
~ Avg Limit (dBulU/m)
55
\M
45 P Sl
"
35 2 MM T
1 A
25 e AP mw
Mgt
1 18 18
Frequency (GHz)
Range (Gho) RE/UBU Ref/Attn  Det/Avg Hode Pte  #Swps/Mode Fasition | Renge (BHD) RBH/ VBl Ref/Attn  Det/Avg Node Sueep Pte  #Sups/fode  Fosition
1:175,08 1HC-648)/30  B1/B PEAK/Par Avg(RIS) i 0-360degs | 5:6.15-18 1HC-608) /30 87/8 PERK/Pur Avg(RHS) 1. lsecCuto) 18k MAXH 0-368degs H
3:5.88-6.15 HC-6dB)/3B 111714 FEAK/Par Avg(RHS) MAXH 6-360dege
FCC Part15C 56Hz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

HORIZONTAL

11EUL Fremont - Chamber I 26820 Jon 5 086:19:081
Radiated Emissions 3-Meters
185 Project Number:13171837
Client: Samsung
Config:EUT + Suppart Equipment
Mode:5.6_11n HT4B8_5558
95 Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
- UNII Nom-Restricted CHBLU/m]
3
3 65
)
o
~ Avg Limit (dBuU/m)
55
T TSSOSO OOOs SO SNUUOOO OUSOOSUSIOO SN RUUOOOSSUSORRO ORISRt HOROUIORRUOORN S _..so0fo 0% SOUOOUSROOIOE SOUOOSUUUOOS SNSRI SOUOION SUUIOISRUORORO DT .S
6
Q
5
35 3
4
Q,
25 ¥
1 18 18
Frequency (GHz)
Ranga (GH) RE/UBU Ref/Attn  Dat/Avg Hode Pts  ®5wps/Mode Fosition | Range (6) RBU/UBU Ref/Attn  Det/Avg Node Sueep Pts  #5ups/Moda  Fosition
FCC Part15C S5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 *1.33752 39.28 PK-U 294 -32 0 36.68 - - 74 -37.32 - - 262 175 H
*1.34339 2845 ADR 295 -32 61 26.56 54 -27.44 - - 262 175 H
2 *4.07483 35.67 PK-U 334 -26.8 0 4227 - - 74 -31.73 109 398 H
*4.07348 2474 ADR 334 -26.8 .61 31.95 54 -22.05 - - 109 398 H
5 *3.93448 34.95 PK-U 333 -27.1 0 41.15 - - 74 -32.85 170 371 \4
*3.93392 23.85 ADR 333 -27.1 .61 30.66 54 -23.34 - - - 170 371 \4
4 1.83857 37.01 PK-U 30.7 -30.9 0 36.81 - - 68.2 -31.39 337 286 \4
3 14.93428 27.78 PK-U 39.7 -14.9 0 52.58 - - 68.2 -15.62 185 327 H
6 *8.46609 28.71 PK-U 359 -17.5 0 4711 74 -26.89 - - 48 139 \
*1.33752 39.28 PK-U 294 -32 0 36.68 74 -37.32 262 175 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

| WKUL Fremont — Chamber I 2820 Jon 5 06 :56:04
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client : Samsung
ConfigiEUT + Support Equipment
Mode:5.6_11n HT4B_5678
el Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
= UNII Non-Restricted (dBulU/m
3 65
5 6
©
o
~ Avg Limit (dBulU/m)
55
H 3
L PSSO SEUSOSS OSSOSO UUSSS OSSN SOOI SONOUONNS § _.cottidi0% SNSSSUOSIOS NSO SNSSSNS SOOI SOy . S
2
q -
35 | o AN
5 ke P
e Wilthed
1 18 18
Frequency (GHz)
Range (Gho) RE/UBU Ref/Attn  Det/Avg Hode S Pte  #Swps/Mode Fasition | Renge (BHD) RBH/ VBl Ref/Attn  Det/Avg Node Sueep Pte  #Sups/fode  Fosition
1:175,08 1HC-648)/30  B1/B PEAK/Por Avg(RIS)  305msec(futo) 981 MAY 0-360degs | 5:6.15-18 1HC-608) /30 87/8 PEAK/Pur Avg(RUS) 1 1secChuto) 18k MAXH 0-368degs H
3:5.88-6.15 HC-6dB)/3B 111714 FEAK/Par Avg(RHS) clAuto) 9881 MAXH 6-360dege
FCC Part15C 56Hz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
| 1‘:UL Fremont - Chamber I 2828 Jon 5 065604
Radiated Emissions 3-Meters
= Project Number:13171837
18 Client: Samsung
Config:EUT + Suppart Equipment
= Mode:5.6_11n HT4B8_5678
El Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
- UNII Nom-Restricted CHBLU/m]
3
3 65
)
o
~ Avg Limit (dBuU/m)
55
5 ST A
4 Q
35 5
4
o
25 e
1 18 18
Frequency (GHz)
Ranga (GH) RE/UBU Ref/Attn  Dat/Avg Hode Sueep Pts  ®5wps/Mode Fosition | Range (6) RBU/UBU Ref/Attn  Det/Avg Node Sueep Pts  #5ups/Moda  Fosition
FCC Port15C 5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *4.99589 36.12 PK-U 342 -24.9 0 4542 - - 74 -28.58 - - 355 132 H
*4.99413 25.39 ADR 34.2 -24.9 61 35.3 54 -18.7 - - - - 355 132 H
1 3.2176 35.16 PK-U 334 -28.1 0 4046 - - 682 -27.74 230 252 H
4 1.64995 37.35 PK-U 285 -314 0 3445 - 68.2 -33.75 278 292 \4
5 3.01322 35.79 PK-U 325 -29 0 39.29 - - - 68.2 -28.91 288 159 \4
3 *16.03226 2641 PK-U 404 -11.5 0 55.31 - - 74 -18.69 - - 323 356 H
*16.03046 1557 ADR 404 -11.6 .61 4498 54 9.02 - - - - 323 356 H
6 13.05046 2753 PK-U 393 -16.2 0 5063 - - 68.2 -17.57 224 388 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

CHANNEL 142 RESULTS

| WKUL Fremont — Chamber I 2820 Jon 5 87:36:83
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client: Samsung
ConfigiEUT + Support Equipment
Made:5.6_11n HT4B_5718
el Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
= UNII Non-Restricted (dBuU/m]
3 65
5 6
©
o
~ Avg Limit (dBulU/m)
55
M“ 3
45 AN
35 2 I VT i
1 AR
ik
DT WPV, T, b
A e
1 18 18
Frequency (GHz)
Range (Gho) RE/UBU Ref/Attn  Det/Avg Hode S Pte  #Swps/Mode Fasition | Renge (BHD) RBH/ VBl Ref/Attn  Det/Avg Node Sueep Pte  #Sups/fode  Fosition
1:175,08 1HC-648)/30  B1/B PEAK/Par Avg(RIS) (huto) 9001 HAXH 0-360degs | 5:6.15-18 1HC-608) /30 87/8 PEAK/Pur Avg(RHS) 1. 1sec(huto) 18k MAWH 0-368degs H
3:5.88-6.15 HC-6dB)/3B 111714 FEAK/Par Avg(RHS) clAuto) 9881 MAXH 6-360dege
FCC Part!5C 5GHz UNIT RSE.TST 33915 14 Jun 2@18 Rev 9.5 24 Sep 2019
| “:UL Fremont - Chamber I 26820 Jon 5 87:36:083
Radiated Emissions 3-Meters
= Project Number:13171837
18 Client: Samsung
Config:EUT + Suppart Equipment
= Mode:5.6_11n HT4B_5718
El Tested by:28792 KN
85
Peak Limit (dBuU/m)
75
- UNII Nom-Restricted CHBLU/m]
3
3 65
)
o
~ Avg Limit (dBuU/m)
55
45 STl
4
35 ) g
25
1 18 18
Frequency (GHz)
Ranga (GH) RE/UBU Ref/Attn  Dat/Avg Hode Sueep Pts  ®5wps/Mode Fosition | Range (6) RBU/UBU Ref/Attn  Det/Avg Node Sueep Pts  #5ups/Moda  Fosition
FCC Part15C S5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 *1.29314 38.2 PK-U 294 -32.2 0 354 - - 74 -38.6 - - 322 305 H
*1.2921 27.69 ADR 294 -32.1 61 256 54 -28.4 - - 322 305 H
2 *4.11789 33.91 PK-U 33.3 -25.9 0 41.31 - - 74 -32.69 48 153 H
*4.11946 24.04 ADR 333 -25.9 .61 32.05 54 -21.95 - - 48 153 H
5 *4.30717 35 PK-U 335 -26.2 0 423 - - 74 -31.7 145 148 \4
*4.30634 2413 ADR 335 -26.3 .61 31.94 54 -22.06 - - - 145 148 \4
4 2.40061 37.02 PK-U 319 -30.2 0 38.72 - - 68.2 -29.48 346 154 \4
3 14.70215 28.19 PK-U 40 -15.8 0 52.39 68.2 -15.81 180 326 H
6 13.5276 29.34 PK-U 393 -16.7 0 51.94 68.2 -16.26 203 235 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

9.1.12.

TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.6 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuV/im) | (dBuVim) (dBuV/m) (dB)
1 *5.45999 37.73 Pk 34.9 -15.9 0 56.73 - 74 -17.27 347 117 H
2 *5.45861 40.51 Pk 34.9 -15.8 0 59.61 74 -14.39 347 117 H
3 5.46999 40.27 Pk 34.9 -15.9 0 59.27 68.2 -8.93 347 117 H
4 5.46943 42.71 Pk 34.9 -15.9 0 61.71 - - 68.2 -6.49 347 117 H
5 *5.45999 26.88 RMS 34.9 -15.9 1.15 47.03 54 -6.97 - - 347 117 H
6 *5.45902 27.97 RMS 34.9 -15.8 1.15 48.22 54 -5.78 347 117 H
7 5.46999 27.95 RMS 34.9 -15.9 1.15 48.1 - - 347 117 H
8 5.46964 28.89 RMS 34.9 -15.9 1.15 49.04 347 117 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Average Margin Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Corr Reading Limit (dB) Limit Margin (Degs) (cm)
(dBuV) (dB/m) (dB) | (dBuVim) | (dBuVim) (dBuV/m) (dB)

1 *5.45999 36.51 Pk 34.9 -15.9 0 55.51 - 74 -18.49 294 119 \4
2 *5.45788 39.15 Pk 34.9 -15.8 0 58.25 74 -15.75 294 119 \4
3 5.46999 36.7 Pk 34.9 -15.9 0 55.7 68.2 -12.5 294 119 \4
4 5.46878 38.91 Pk 34.9 -15.9 0 57.91 - - 68.2 -10.29 294 119 \4
5 *5.45999 25.77 RMS 34.9 -15.9 1.15 45.92 54 -8.08 - - 294 119 \4
6 *5.45511 26.23 RMS 34.9 -15.8 1.15 46.48 54 -7.52 294 119 \4
7 5.46999 25.34 RMS 34.9 -15.9 1.15 45.49 - - 294 119 \4
8 5.46946 26.63 RMS 34.9 -15.9 1.15 46.78 294 119 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
Trace Markers
Marker | Frequency Meter Det | AF T862 Amp/Cbl/Fltr/Pad DC Corrected Peak Limit PK Azimuth Height | Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB) (dBuV/m) (dB)
1 5.725 34.71 Pk 34.9 -16.6 0 53.01 68.2 -15.19 20 122 H
2 5.81808 37.39 Pk 35.1 -15.9 0 56.59 68.2 -11.61 20 122 H

Pk - Peak detector

Page 189 of 243

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker | Frequency Meter Det | AF T862 Amp/Cbl/Fltr/Pad DC Corrected Peak Limit PK Azimuth Height | Polarity
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dB) (dBuV/m) (dB)
1 5.725 34.98 Pk 34.9 -16.6 0 53.28 68.2 -14.92 78 297 \
2 5.76808 37.5 Pk 35 -16.3 0 56.2 68.2 -12 78 297 \

Pk - Peak detector
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020

ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| WKUL Fremont - Chamber K 2820 Jon S5 18:42:38
Radiated Emissions 3-Meters
= Project Number:13171837
18 Clignt: Samsung
Config:EUT + Suppart Equipment
- Mode:5.6_11ac UHTBE 5538
El Tested by:23653 DC
85
Peak Limit (dBuU/m)
7’:
e UNII Non-Restr ed (HBuU/m
3
5
5 6
[45)
el
~ Avg Limit CdBulU/m)
55 =
i o
W
35 2. J e
1 - L R
= T el
25 PO e i
e
1 18 18
Frequency (GHz)
Range (GH2) REW/ VB0 Ref/Attn  Dat/Avg Hode weep Pte  SSwpe/Mode Fosition | Renge (B2 RBU/ VB Ref/Attn  Det/Avg Node Sueep Pte  #Sups/Mode  Fosition
117568 1HC-6dB) /38 81/B PEAK/Pir Avg(RIS)  395msec(futc) 9881 NAYH 6-360degs | 5:6.15-18 1HC-6c8) /30 87/8 PEAK/Pir fvg(RHS)  1.1sec(huto) 18k M 0-36Bdegs H
3:5.08-6.15 IHC-6dB)/33 111714 FEAK/Pur Aug(RMS)  1BImsec(futo) 9081 HAKH &-360dege
FCC Port15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
p

HORIZONTAL

| “:UL Fremont — Chamber K 26820 Jon 5 18:42:38
Radiated Emissions 3-Meters
- Project Number: 13171837
e Client : Sansun
Config:EUT + Support Equipment
Mode:5.6_11ac UHTBB_5538
95 Tested by:23653 DC
85
Peak Limit (dBuU/m)
7':
= UNII Non-Restricted (dBuU/m
3 5
5 6
[4s)
o .
4 Avg Limit (dBulU/m)
5':
45
6
o
3': =
4 2
i o}
25 bk,
1 18 18
Frequency (GHz)
Range (Gho) RB/UBU Ref/Attn  Dat/Avg Hode Susep Pte  #Swps/Mode Fosition | Range (B2 RBH/UBl Ref/Attn  Det/Avg Node Sueap Pte  #Sups/Mode  Fosition
FCC Port15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 1.94746 40.64 PK-U 31.3 -35.2 0 36.74 - - - - 68.2 -31.46 157 126 H
2 *4.15768 38.25 PK-U 33.3 -31.3 0 40.25 - - 74 -33.75 - - 344 289 H
*4.15683 27.73 ADR 33.3 -31.3 1.15 30.88 54 -23.12 - - - - 344 289 H
4 *2.66054 40.53 PK-U 326 -34.4 0 38.73 - - 74 -35.27 - - 59 330 \4
*2.65947 30.32 ADR 326 -34.4 1.15 2967 54 -24.33 - - - - 59 330 \4
5 *3.99642 38.24 PK-U 334 -31.5 0 40.14 - - 74 -33.86 - - 234 216 \4
*3.99663 27.21 ADR 334 -31.5 1.15 30.26 54 -23.74 - - - - 234 216 \4
3 10.31299 31.02 PK-U 375 -23.4 0 4512 - - - - 68.2 -23.08 177 222 H
6 *10.60377 31.62 PK-U 379 -22.6 0 46.92 - - 74 -27.08 - - 168 236 \4
1.94746 40.64 PK-U 313 -35.2 0 36.74 - - - - 68.2 -31.46 157 126 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

11KUL Fremont — Chamber K 2820 Jon 5 11:29:58
Radiated Emissions 3-Meters
- Project Number: 13171837
Client: Samsung
ConfigiEUT + Support Equipment
- Made:5.6_11ac UHTBE_ 5618
9 Tested by:23653 DC
85
Peak Limit (dBuU/m) *
75
2 UNII Non-Restricted (dBulU/m?
3 65
5 6
)
o
~ Avg Limit (dBuU/m>
55
4 “,JW )
3
35 o Lo ek
1 " i daes
e A
N, ] W o
25 i "
1 18 18
Frequency (GHz)
Renge (GHz) RBU/UB Ref/Attn  Dat/Avg Hode Sueep Pte  ®5wps/Mode Fosition | Range (6z) RB/UBU Ref/Attn  Det/Avg Node Sueep Pts  #Sups/Moda Fosition
1:1-5.08 1M(-6dB)/3Bk  B87/8 PEAK/Pur Avg(RMS)  385msec(huio) 9861  MAXH B-36Adegs [ 5:6.15-18 1M(-6dB)/38k  87/8 PEAK/Pur Avg(RHS) sec(Auto) 18k AxH 6-36Bdegs H
3:5.08-6.15 IHC-6dB)/38 111714 FEAK/Par Aug(RMS)  1BImeec(Auto) 9081 HRAKH o-36dege
FCC Part15C S5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

HORIZONTAL

11EUL Fremont - Chamber K 26820 Jon 5 11:29:50
Radiated Emissions 3-Meters
185 Project Number:13171837
Client: Samsung
Config:EUT + Suppart Equipment
Mode:5.6_11ac UHTBB_56108
95 Tested by:23653 DC
85
Peak Limit (dBuU/m)
75
2 UNII Non-Restricted (dBuU/m)
~
3 e
@
Kl
~ Avg Limit (dBuU/m)
55
45
6
Q
s ! 3 '
Q
25 kg
1 18 18
Frequency (GHz)
Ronge (GHD) R/ VB Ref/ALtn  Det/Avg fode Susep Pts  3Sups/Mode Fosition | Renge (B2 REW/ VB Ref/Attn  Det/fvg Hode Sucap Pts  #ups/Mode  Position
FCC Part!5C 5GHz UNIT RSE.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: A3LSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)

1 1.85891 42.16 PK-U 30.8 -35.1 0 37.86 - - - - 68.2 -30.34 82 107 H
2 3.09635 39.18 PK-U 33.6 -34 0 38.78 - - - - 68.2 -29.42 332 222 H
4 1.9556 40.74 PK-U 315 -35.2 0 37.04 - - 68.2 -31.16 127 366 \4
5 *3.73857 38.83 PK-U 33.1 -31.9 0 40.03 - - 74 -33.97 - - 360 192 \4

*3.74004 28.97 ADR 33.1 -31.9 1.15 31.32 54 -22.68 - - - - 360 192 \4
3 9.73105 31.56 PK-U 372 -23.6 0 45.16 - - - - 68.2 -23.04 123 271 H
6 9.61777 3157 PK-U 371 -23.3 0 45.37 - - - - 68.2 -22.83 55 156 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

CHANNEL 138 RESULTS

| WKUL Fremont — Chamber K 2820 Jon 5 12:14:34
Radiated Emissions 3-Meters
- Project Number: 13171837
Client: Samsung
ConfigiEUT + Support Equipment
Made:5.6_11ac UHTBE_5658
35 Tested by:23653 DC
85
Peak Limit (dBuU/m) ‘
75
2 UNII Non-Restricted (dBulU/m?
3 5
3 6
)
o
~ Avg Limit (dBuU/m>
55
45 “Jb
3
= j o
3 2 ) Bt
1 ) - " TPNARYS it
05 e Mo AT
Ul
1 18 18
Frequency (GHz)
Rengs (GHD) REU/UB Ref/ALtn  Det/Avg fode Susep Pts  3Sups/Mods Fosition | Ronge (BHD) RBU/UBI Ref/Attn  Det/Avg Hods Susep Pts  #5ups/Mode  Fosition
117568 1HC-6dB) /38 81/D PEAK/Pir Avg(RIS)  395mscc(futo) S8BT NAXH f-36ldegs| 5:6.15-18 HC-6c8)/38x  87/8 PEAK/Pur fug(RHS)  1.1seclhuto) 18k MAWH 8-368degs H
3:5.08-6.15 IHC-6dB)/38 111714 FEAK/Par Aug(RMS)  1BImeec(Auto) 9081 HRAKH o-36dege
FCC Port15C 5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
| 1‘:UL Fremont - Chamber K 2828 Jon 5 12:14:34
Radiated Emissions 3-Meters
= Project Number:13171837
18 Client: Samsung
Config:EUT + Suppart Equipment
Mode:5.6_11ac UHTBB_56398
95 Tested by:23653 DC
85
Peak Limit (dBuU/m)
75
2 UNII Non-Restricted (dBulU/m]
3
3 65
©
Gl
— Avg Limit (dBuU/m)
55
45
6
35 5 ?
4 =)
o
25
1 18 18
Frequency (GHz)
Range (Ghio) RE/UBU Ref/Attn  Det/Avg Hode Susep Pte  #Swps/Mode Fosition | Renge (B2 RBH/UBl Ref/Attn  Det/Avg Node Sueep Pte  #Sups/Mode  Fosition
FCC Part15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 1.85337 41.04 PK-U 30.9 -35.1 0 36.84 - - - - 68.2 -31.36 263 164 H
2 245267 416 PK-U 32.3 -34.9 0 39 - - - - 68.2 -29.2 302 123 H
4 2.04261 411 PK-U 314 -35.1 0 374 - - 68.2 -30.8 258 260 \4
5 *3.58811 3941 PK-U 342 -32.4 0 41.21 - - 74 -32.79 - - 106 367 \4
*3.58983 2793 ADR 342 -32.4 1.15 30.88 54 -23.12 - - - - 106 367 \4
3 6.36585 33.91 PK-U 35.7 -27.2 0 4241 - - - - 68.2 -25.79 309 172 H
6 *8.09079 33.36 PK-U 358 -25.4 0 43.76 - - 74 -30.24 - - 259 202 \4
*8.09209 2323 ADR 358 -25.4 1.15 34.78 54 -19.22 - - 259 202 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.1.13. TXABOVE 1 GHz 802.11a MODE IN THE 5.8 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.725 -57.94 Pk 34.9 -16.6 11.8 0 -27.84 26.99 -54.83 217 104 H
2 5.64473 -69.18 Pk 35.1 -16.7 11.8 0 -38.98 -27 -11.98 217 104 H

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.725 -61.64 Pk 34.9 -16.6 11.8 0 -31.54 26.99 -58.53 113 122 \4
2 5.64479 -68.92 Pk 35.1 -16.7 11.8 0 -38.72 -27 -11.72 113 122 \4

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.85002 -68.93 Pk 35.1 -15.6 11.8 0 -37.63 26.95 -64.58 224 112 H
2 5.95518 -69.37 Pk 35.1 -15.5 11.8 0 -37.97 -27 -10.97 224 112 H

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.85002 -70.6 Pk 35.1 -15.6 11.8 0 -39.3 26.95 -66.25 121 142 \4
2 5.96933 -69.91 Pk 35.2 -15.4 11.8 0 -38.31 -27 -11.31 121 142 \4

Pk - Peak detector
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020

ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

' 1:UL Fremont - Chamber K 2828 Jon 3 21:51:23
Radiated Emissions 3-Meters
85 Project Number: 13171837
! Client:Somsung
Config:EUT + Support Equipment
Mode:UNII fia 5745
95 Tested by:45256 JB
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m
S 5
3 6
[is)
o ,
~ Avg Limit (dBuU/m2
5|:
as i ,
5
3 2 e LM od
1 i
P it o
25 AN nd
1 18 18
Frequency (GHz)
Range (G2) RBW/UBUI Ref/Attn  Dst/fvg Hode Sueep Pts  #Sups/lods  Fosition Rangs (Ghiz) REI/UBM Ref/Attn  Dst/Avg Mods Susep Fle  Foups/fode Fosition
1:175.08 1H(-60B)/38k  87/B PERK/Fur Avg(RHS)  38ncec(hute) 9461 HAKH 0-360degs H | 5:6.15-18 M(-6d8)/30k  §1/0 FEAK/Pur Avg(RIS) 1. TcectAute) 18 HAXH 8-350cege H
3:5.88-6.15 MC-683/38k 111714 PEAK/Pur Avg(RMS)  1DIncecCAuto) 9BB1  MAXH 6-360dege H
FCC Part!5C 56Hz UNII RSE.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819

HORIZONTAL

| 15UL Fremont - Chaomber K 2828 Jon 3 21:51:23
Rodicted Emissions 3-Meters
= Project Number: 13171837
18 Client:Samsung
Config:EUT + Support Equipment
Mode:UNIT fla 5745
95 Tested by:45256 JB
85
Peak Limit (dBulU/m)
75
2 UNII Non-Restricted (dBul/m
~
3 65
i8]
el
~ Avg Limit (dBuU/m)
5|:
45
- . :
3 o
o,
25k
1 18 8
Frequency (GHz)
Ronge (G2) REW/UBlI Ref/Attn  Det/fvg Made Sueep Pt #5ups/ode  Fosition Range (6hz) REU/UBM Ref/Attn  Det/Avg Mode Sueep Plc  ¥oupe/fiode FPocition
FCC Port!5C 56Hz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/lPad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *3.78678 3744 PK-U 33.3 -31.8 0 38.94 - - 74 -35.06 - - 136 340 H
*3.7857 27.37 ADR 33.3 -31.9 .34 29.11 54 -24.89 - - - - 136 340 H
1 1.97884 39.64 PK-U 315 -35.2 0 35.94 - - - - 68.2 -32.26 193 295 H
4 *3.90943 37.53 PK-U 334 -31.6 0 39.33 - - 74 -34.67 - - 49 289 \4
*3.90909 2713 ADR 334 -31.6 .34 29.27 54 -24.73 - - - 49 289 \4
3 2.04027 411 PK-U 314 -356.1 0 374 - - 68.2 -30.8 99 161 \4
5 6.55307 3467 PK-U 356 -27.1 0 4317 - - - - 68.2 -25.03 195 281 H
6 6.68783 33.26 PK-U 358 -27.2 0 41.86 - - - - 68.2 -26.34 148 324 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

MID CHANNEL RESULTS

11KUL Fremont — Chamber K 2820 Jon 3 23:15:33
Radiated Emissions 3-Meters
- Project Number: 13171837
18 Client: Samsung
Config:EUT + Support Equipment
Made :UNII 1fa 5785
35 Tested by:45256 JB
85
Peak Limit (dBuU/m)
75
2 UNII Non-Restricted (dBulU/m?
3 s5
)
o
~ Avg Limit (dBuU/m>
55
45 MW §
. MMW
35 [ T W
! " 4 e b Pt s sl

18 18
Frequency (GHz)
Rangs (GHz) RBU/UBU Rai/Attn  Dat/Avg Hode Susep Pt #Swps/Mode Fosition | Range (62 RBH/ VBl Ref/Attn  Det/Avg Mods Sueap Pts  #Sups/fode  Fosition
117568 1HC-6d8)/30  B1/B PEAK/Pir Avg(RIS)  Hmsec(huto) 9801 HAXH 8-36fdegs | 5:6.15-18 HC-6c8)/30x  87/8 PERK/Pur Avg(RHS)  1.1secCuto) 18k MAXH 0-36Bdegs H
3:5.08-6.15 IHC-BB)/3Bc 111714 PEAK/Par Avg(RHMS)  1BIncectAuto) 9081 MAXH 8-360dege

FCC Part15C S5GHz UNIT RSE.TST 38915 14 Jun 2818

Rev 9.5 24 Sep 2819

HORIZONTAL

11EUL Fremont - Chamber K 26820 Jon 3 23:15:33
Radiated Emissions 3-Meters
185 Project Number:13171837
Client: Samsung
Config:EUT + Suppart Equipment
Mode :UNII 1fa 5785
95 Tested by: 45256 JB
85
Peak Limit (dBuU/m)
75
2 UNII Non-Restricted (dBuU/m)
~
3 e
@
Kl
~ Avg Limit (dBuU/m)
55
45
- ) s
3 o
5
2 D e
1 18 18
Frequency (GHz)
Ronge (GHD) R/ VB Ref/ALtn  Det/Avg fode Susep Pts  3Sups/Mode Fosition | Renge (B2 REW/ VB Ref/Attn  Det/fvg Hode Sucap Pts  #ups/Mode  Position
FCC Part!5C 5GHz UNIT RSE.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/lPad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *3.74532 3767 PK-U 33.1 -31.9 0 38.87 - - 74 -35.13 - - 222 155 H
*3.74443 27.35 ADR 33.1 -31.9 .34 28.89 54 -25.11 - - - - 222 155 H
1 1.94398 4051 PK-U 313 -35.2 0 36.61 - - - 68.2 -31.59 329 116 H
4 *3.86145 37.31 PK-U 334 -31.7 0 39.01 - - 74 -34.99 - - 89 262 \4
*3.85893 27.35 ADR 334 -31.6 .34 2949 54 -24.51 - - - 89 262 \4
3 2.0146 40.28 PK-U 314 -356.1 0 36.58 - 68.2 -31.62 220 247 \4
5 6.70786 33.14 PK-U 358 -27 0 41.94 - - - - 68.2 -26.26 100 255 H
6 6.96124 3347 PK-U 35.7 -26.5 0 4267 - - - - 68.2 -25.53 46 99 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

' 1:UL Fremont - Chaomber K 2828 Jon 4 12:31:29
Radioted Emissions 3-Meters
= Pro ject Number: 13171837
18 Client: Samsung
Config:EUT + Support Equipment
- Mode:5.8_11a_5825
El Tested by:23653 DC
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m
3 5
2 b
[is)
el
N Avg Limit (dBuU/m)
5’:
45 M“ —
3 J
35 Rraig S
. IR
1 L el ko A
e ———
Wb
1 17 18
Frequency (GHz)
Ronge (G2) REW/UBlI Ref/Attn  Det/Avg Made Sueep Pt #5ups/ods  Fosition Range (Ghiz) REU/UBM Ref/Attn  Det/Avg Mode Susep Fle  ¥oupe/fiode Fasition
1:155,88 H(-6d8)/38  87/8 PEFK/Fir Avg(RHS)  Auto onB1  HAH 8-36Bdegs H | 5:6.15-18 IM(-6d8)/38k  87/8 FEAK/Pur Avg(BHS)  Auto 18 M 0-0dege H
315.08-6.1F M-6dB)/3Bk 111714 PEAK/Pur Avg(RMS)  Auto 9aa1  MAXH 6-360degs H

pe.TST 368915 14 Jun 2618

Rev 9.5 24 Sep 2819

HORIZONTAL

| 1l=LH_ Fremont - Chamber K 2028 Jon 4 12:31:29
Radicted Emissions 3-Meters
185 Project Number: 13171837
Clignt:Samsung
Config:EUT + Support Equipment
Mode:5.8 11a_ 5825
95 Tested by:23653 DC
85
Peak Limit C(dBulU/m)
75
2 UNII Non—Restricted (dBul/m)
3
3 Bl:
[i5)
o
° Avg Limit C(dBuU/m)
5|:
6
45 Q..
5
o
3|:
4
o
2 Sttty s .
1 18 18
Frequency (GHz)
Ronge (G2) REW/UBlI Ref/Attn  Det/fvg Made Sueep Pt #5ups/ode  Fosition Range (6Hz) REU/UBM Ref/Attn  Det/Avg Mode Susep Fle  ¥oups/fiode FPasition
b.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/lPad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 1.84947 40.08 PK-U 30.8 -35.1 0 35.78 - - - 68.2 -32.42 38 185 H
2 *2.74927 40.97 PK-U 325 -34.5 0 38.97 - - 74 -35.03 - - 281 208 H
*2.75033 3046 ADR 325 -34.5 .34 28.8 54 -25.2 - - 281 208 H
4 *2.25738 4046 PK-U 315 -35.2 0 36.76 - - 74 -37.24 - - 99 349 \4
*2.25581 31.39 ADR 315 -35.2 .34 28.03 54 -25.97 - - 99 349 \4
3 *8.23512 32.55 PK-U 359 -24.8 0 43.65 - - 74 -30.35 - - 249 231 H
*8.23405 2322 ADR 359 -24.8 .34 3466 54 -19.34 - - - 249 231 H
5 10.5836 31.28 PK-U 378 -22.3 0 46.78 - - - 68.2 -21.42 293 155 \4
6 *16.09036 28.36 PK-U 405 -17.8 0 51.06 - - 74 -22.94 - - 35 177 \4
*16.08822 1842 ADR 405 -17.8 .34 4146 54 -12.54 - 35 177 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.1.14. TXABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

ggll Frement - Chember 1 20828 Jon 2 14:43:52
Bandedge
- Project Number:13171837
6 Client :Samsung
Config:EUT + Support Equipment
Mode:5.8_11n HT28_5745 _H
58 Tested by:23653 DC
3!:
26
T—
o
o 5
&
w

Peak Liimit CdBm) ﬁ/ﬁ(/
,2!: ‘I"A
-4B 2 \ " .MWNE/

55

5.625 T3MHz/ 5.755
Frequency (GHz)

Range (GHz) REll/ VBU Ref/Aitn Det/fAvg Mode Sweep Pts  45eps/Mode Fosition
115.625-5.755 ME-BdB)/M  B/1D PEAK/Pur Avg(RMS)  GnseclAuta) 0881 MAXH 53 dege |

BE 5.625-5.755GHz 15 447 EIRP - H.TST 36915 26 Apr 2@16 Rev 9.5 24 Sep 2019

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB,
1 5.725 -58.99 Pk 34.9 -16.6 11.8 0 -28.89 26.99 -55.88 53 121 H
2 5.64115 -69.67 Pk 35.1 -16.8 11.8 0 -39.57 -27 -12.57 53 121 H

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

SQUL Fremont - Chomber I 2828 Jon 2 14:58:22
Bondedge
= Project Number: 13171837
6 Client :Samsung
Config:EUT + Support Equipment
Mode:5.8 11n HT20 5745 U
56 Tested by:23653 DC
3!:
26
-
o
o =
=
w /
>’ prntrn
S
-18
Peok Limit (dBm) o
-25
1/’\,«
2 M/E
-4@ =] T " o J ke B
-55
5.625 13MHz/ 5.755
Frequency (GHz)
Renge (GHz) RBU/UBW Ref/Attn  Det/Avg Made Sweep Pts  4Swps/Mode Position
5 : M | F (RN % degy
BE 5.625-5.755GHz 15 447 EIRP - U.TST 36915 26 Apr 2A16 Rev 9.5 24 Sep 2019
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB
1 5.725 -61.16 Pk 34.9 -16.6 11.8 0 -31.06 26.99 -58.05 311 131 \4
2 5.63469 -69.28 Pk 35 -16.7 11.8 0 -39.18 -27 -12.18 311 131 \4

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

SQUL Fremont - Chamber I 2828 Jon 2 14:58:09
Bandedge
= Project Number: 13171837
6 Client :Samsung
Config:EUT + Support Equipment
Mode:5.8_11n HT28_5825 H
58 Tested by:23653 DC
35
20
o \\\\\\\\\
© 5
=
L

-18
-5 N/J \(\,\/\ Peak Li

it (dBm)
i"// M 2
_4p Ml ok A " A B, Jra)
-55
5.8 2BMHz/ [S]
Frequency (GHz)
Renge (GHz) RBU/UBW Ref/Attn  Det/Avg Mode Sweep Pts  4Swps/Mode Pasition
1:5.8-6 TMC-6dB)/3M a/18 PEAK/Pur Avg(RMS)  OnseclAuta)  5BB1  MAXH 38 degs |
BE 5.858-6GH= 15_4@7 EIRP - H.TST 36915 26 Apr 2016 Rev 9.5 24 Sep 2019
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB
1 5.85002 -67.16 Pk 35.1 -15.6 11.8 0 -35.86 26.95 -62.81 38 145 H
2 5.96371 -69.74 Pk 35.2 -15.5 11.8 0 -38.24 -27 -11.24 38 145 H

Pk - Peak detector
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020

ISED: 649E-SMA515W

VERTICAL RESULT

UL Fremont - Chamber I

2828 Jon 2 15:85:53

86
Bondedge
= Project Number: 13171837
6 Client :Samsung
Config:EUT + Support Equipment
Mode:5.8 11n HT20 5825 U
56 Tested by:23653 DC
3!:
26
o \
o =
I
-1@ L
A
A \
/ : Peak Limit (dBm)
,2!: y o ™
V WA
v \M .
_4@“ M I jm)
-55
5.8 2BMHz/ 6
Frequency (GHz)
Wz) REW/UBU . Rz‘f/ﬁun Det/ﬁ‘vg Hode Suesp Pts #5wps/Mode Pasition
o 4B/ 3M R B o
BE 5.850-6GHz 15 4@7 EIRP - U.TST 34515 26 Apr 2616 Rev 9.5 24 Sep 2019
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB
1 5.85002 -69.75 Pk 35.1 -15.6 11.8 0 -38.45 26.95 -65.4 322 124 \4
2 5.98833 -69.47 Pk 35.2 -15.4 11.8 0 -37.87 -27 -10.87 322 124 \4
Pk - Peak detector
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

' 1:UL Fremont - Chamber K 2828 Jon 4 13:17:51
Radiated Emissions 3-Meters
195 Project Number: 13171837
Client:Samsung
Config:EUT + Support Equipment
Mode:5.8_11n HT20_5745
95 Tested by:23653 DC
85
Peok Limit (dBulU/m)
75
2 UNII Non-Rest CdBul/m
S 5
3 6
[is)
o ,
~ Avg Limit (dBuU/m2
5|:
45 o o
3 "
35 e g
1 L TN ‘
o5 T T e
e bl
1 18 18
Frequency (GHz)
Range (G2) RBW/UBUI Ref/Attn  Dst/fvg Hode Sueep Pts  #Sups/lods  Fosition Rangs (Ghiz) REI/UBM Ref/Attn  Dst/Avg Mods Susep Fle  Foups/fode Fosition
1:175.08 1H(-60B)/38k  87/B PERK/Fur Avg(RHS)  38ncec(hute) 9461 HAKH 0-360degs H | 5:6.15-18 M(-6d8)/30k  §1/0 FEAK/Pur Avg(RIS) 1. TcectAute) 18 HAXH 8-350cege H
3:5.88-6.15 MC-6dB)/3Bk 111714 PEAK/Pur Avg(RMS)  1BInsecChuto) 9801  MAXH 8-360dege H
b.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819

HORIZONTAL

| 15UL Fremont - Chaomber K 2828 Jon 4 13:17:51
Rodicted Emissions 3-Meters
185 Project Number: 13171837
Client :Samsung
Config:EUT + Support Equipment
Mode:5.8_11n HT2B_5745
95 Tested by:23653 DT
85
Peak Limit (dBulU/m)
75
2 UNII Non-Restricted (dBul/m
~
3 65
i8]
el
~ Avg Limit (dBuU/m)
5|:
45
6
35] 5 o
3 o
2 Sl ariuiaaes
1 18 8
Frequency (GHz)
Ronge (G2) REW/UBlI Ref/Attn  Det/fvg Made Sueep Pt #5ups/ode  Fosition Range (6hz) REU/UBM Ref/Attn  Det/Avg Mode Sueep Plc  ¥oupe/fiode FPocition
b.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 2.16151 406 PK-U 31.1 -35.2 0 36.5 - - - - 68.2 -31.7 285 162 H
2 *3.5857 37.57 PK-U 34 -32.3 0 39.27 - - 74 -34.73 - - 139 131 H
*3.58561 2843 ADR 34 -32.3 .35 3048 54 -23.52 - - - - 139 131 H
5 3.42454 3849 PK-U 33 -33 0 3849 - - - - 68.2 -29.71 237 160 \4
*2.75587 40.06 PK-U 325 -34.5 0 38.06 - - 74 -35.94 - - 244 177 \4
4 *2.7573 30.3 ADR 325 -34.5 .35 28.65 54 -25.35 - - - - 244 177 \4
3 1046717 30.92 PK-U 376 -22.9 0 4562 - - - - 68.2 -22.58 163 226 H
6 *7.45402 33.36 PK-U 35.7 -26.6 0 4246 - - 74 -31.54 - - 110 239 \4
*7.45472 23.33 ADR 35.7 -26.6 .35 32.78 54 -21.22 - - - - 110 239 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

MID CHANNEL RESULTS

' 1:UL Fremont - Chaomber K 2828 Jon 4 13:52:85
Radioted Emissions 3-Meters
= Pro ject Number: 13171837
18 Client: Samsung
Config:EUT + Support Equipment
- Mode:5.8_11n HT20_5785
El Tested by:23653 DC
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m
3 5
2 b
[is)
el
N Avg Limit (dBuU/m)
5’:
5 -
4 MW 3
35 LI RRT R b w
1 ek el A W
D
N P
i ot
1 17 18
Frequency (GHz)
Ronge (G2) REW/UBlI Ref/Attn  Det/Avg Made Sueep Pt #5ups/ods  Fosition Range (Ghiz) REU/UBM Ref/Attn  Det/Avg Mode Susep Fle  ¥oupe/fiode Fasition
1:155,88 H(-6d8)/38  87/8 PEFK/Fir Avg(RYS)  3BncecChuto) 9861 HAXKH 8-36Bdegs H | 5:6.15-18 IM(-6d8)/38k  87/8 FEAK/Pur Avg(RHS) 1. lsecCPuto) 18k MAXH 0-0dege H
315.08-6.1F IM(-6dB)/3Bk 111714 PEAK/Pur Avg(RMS) 181 uto) 9881 MAKH 6-360degs H
b.TST 38915 14 Jun 2618 Rev 9.5 24 Sep 2819
| 1l=LH_ Fremont - Chamber K 2028 Jon 4 13:52:85
Radicted Emissions 3-Meters
= Project Number: 13171837
18 Clignt:Samsung
Config:EUT + Support Equipment
Mode:5.8_11n HT20_5785
95 Tested by:23653 DC
85
Peak Limit (dBulU/m)
75
2 UNII Non—Restricted (dBul/m)
3
3 Bl:
[i5)
o
° Avg Limit C(dBuU/m)
5|:
45 6
o
3|:
4 2
o
2 Sl
1 18 18
Frequency (GHz)
Ronge CGH2) B/ 0Bl Ref/ALtn  Dst/fvg Made Sueep Pte #oups/ode Fosition Range (6H2) REU/UBU Ref/Atin  Dst/Avg fods Sueep Ple  #oupe/fiode FPasition
b.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 1.99772 4137 PK-U 315 -35.2 0 37.67 - - - - 68.2 -30.53 340 303 H
2 3.0986 39.68 PK-U 33.5 -34 0 39.18 - - - - 68.2 -29.02 356 188 H
4 2.05387 40.63 PK-U 314 -35.1 0 36.93 - - 68.2 -31.27 110 402 \4
5 *2.85365 41.07 PK-U 323 -34.5 0 38.87 - - 74 -35.13 - - 110 210 \4
*2.85039 3048 ADR 323 -34.5 .35 28.63 54 -25.37 - - - - 110 210 \4
3 *11.50503 29.16 PK-U 38.3 -21 0 46.46 - - 74 -27.54 - - 199 220 H
*11.5026 19.09 ADR 38.3 -21 .35 36.74 54 -17.26 - - - - 199 220 H
6 12.93639 28.78 PK-U 39.1 -19.9 0 47.98 - - 68.2 -20.22 110 181 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

' WKUL Fremont - Chaomber K 2828 Jon 4 14:27:12
Radioted Emissions 3-Meters
= Pro ject Number: 13171837
18 Client: Samsung
Config:EUT + Support Equipment
- Mode:5.8_11n HT20_5825
El Tested by:23653 DC
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m
3 5
2 b
[is)
el
N Avg Limit (dBuU/m)
5’:
45 "im‘ﬂ - -
M
3: 2. ’ L ““_ . g
1 PRTRTE TRV NPTy L
(o]
N
o5 i, 0
oo i
1 17 18
Frequency (GHz)
Range (GHD) [E] Ref/Attn  Dst/fvg Mode Sueep Pte  #ups/iode Fosition Range (6> REU/BU Ref/Atin  Det/fvg Mods Susep Fie #upe/tiode Fasition
1:155,88 H(-6d8)/38  87/8 PEFK/Fir Avg(RYS)  3BncecChuto) 9861 HAXKH 8-36Bdegs H | 5:6.15-18 IM(-6d8)/38k  87/8 FEAK/Pur Avg(RHS) 1. lsecCPuto) 18k MAXH 0-0dege H
315.08-6.1F IM(-6dB)/3Bk 111714 PEAK/Pur Avg(RMS) 181 uto) 9881 MAKH 6-360degs H
b.TST 38915 14 Jun 2618 Rev 9.5 24 Sep 2019
| 1l=LH_ Fremont - Chamber K 2028 Jon 4 14:27:12
Radicted Emissions 3-Meters
= Project Number: 13171837
18 Clignt:Samsung
Config:EUT + Support Equipment
Mode:5.8_11n HT20_5825
95 Tested by:23653 DC
85
Peak Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m)
3
3 Bl:
[i5)
o
° Avg Limit C(dBuU/m)
5|:
5
4 6
o
5 5
3 4 =
o
25 g el VL
1 18 18
Frequency (GHz)
Ronge CGH2) B/ 0Bl Ref/ALtn  Dst/fvg Made Sueep Pte #oups/ode Fosition Range (6H2) REU/UBU Ref/Atin  Dst/Avg fods Sueep Ple  #oupe/fiode FPasition
b.TST 38915 14 Jun 2018 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading EMC4294 (dB) Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) dB) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 2.14064 4164 PK-U 31.2 -35.1 0 37.74 - - - - 68.2 -30.46 84 226 H
2 *3.58637 37.83 PK-U 34.1 -32.3 0 39.63 - - 74 -34.37 - - 185 175 H
*3.58733 27.84 ADR 342 -32.3 .35 30.09 54 -23.91 - - - - 185 175 H
4 2.46635 4157 PK-U 324 -34.9 0 39.07 - - - - 68.2 -29.13 269 131 \4
5 *4.7283 37.1 PK-U 34 -30.4 0 40.7 - - 74 -33.3 - - 168 332 \4
*4.72883 26.94 ADR 34 -30.3 .35 30.99 54 -23.01 - - - - 168 332 \4
3 *11.29403 3057 PK-U 38.1 -21.1 0 47.57 - - 74 -26.43 - - 191 222 H
*11.29614 19.97 ADR 38.1 -21.1 .35 37.32 54 -16.68 - - 191 222 H
6 *12.59822 29.35 PK-U 39.1 -20.6 0 4785 - - 74 -26.15 - - 173 243 \4
*12.59549 1942 ADR 39.1 -20.6 .35 38.27 54 -15.73 - 173 243 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.1.15. TXABOVE 1 GHz 802.11n HT40 MODE IN THE 5.8 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (LOW CHANNEL)
HORIZONTAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.725 -57.73 Pk 34.9 -16.6 11.8 0 -27.63 26.99 -54.62 46 113 H
2 5.64502 -68.74 Pk 35.1 -16.7 11.8 0 -38.54 -27 -11.54 46 113 H

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.725 -61.4 Pk 34.9 -16.6 11.8 0 -31.3 26.99 -58.29 312 150 \4
2 5.64958 -69.3 Pk 35 -16.7 11.8 0 -39.2 -27 -12.2 312 150 \4

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.85002 -70.13 Pk 35.1 -15.6 11.8 0 -38.83 26.95 -65.78 31 106 H
2 5.97366 -70.23 Pk 35.2 -15.4 11.8 0 -38.63 -27 -11.63 31 106 H

Pk - Peak detector

Page 219 of 243

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.85002 -72.08 Pk 35.1 -15.6 11.8 0 -40.78 26.95 -67.73 287 116 \4
2 5.94211 -69.85 Pk 35.1 -15.4 11.8 0 -38.35 -27 -11.35 287 116 \4

Pk - Peak detector
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| WKUL Fremont - Chamber I 2820 Jon S5 88:14:49
Radiated Emissions 3-Meters
. Project Number: 13171837
Client: Samsung
Config:EUT + Suppart Equipment
- Mode:5.8 11n HT4B 5755
9 Tested by:28792 KN
85
Peak Limit (dBulU/m)
7':
2 UNIT Non-Restricted (dBuU/m
3¢5
5 6
[4s]
- /
~ Avg Limit (dBuU/m>
5':
45 3 W
35 [ il
O
1 L bt M b
o5 st WMAM
1 18 18
Frequency (GHz)
Range (Ghio) REW/UBU Ref/Attn  Det/Avg Hode Susep Pte  #Swps/Mode Fosition | Renge (B2 RBH/ VBl Ref/Attn  Det/Avg Node Sueep Pte  #Sups/Mode  Fosition
115,68 1NC-6dB) /30 81/D PERK/Par Avg(RIS) 385 o) 9001 HAXH 0-36degs| 5:6.15-18 1HC-6c8) /30 87/0 PEAK/Pur fvg(RHS) 1. 1scclhuto) 18k MAWH 0-368degs H
3:5.88-6.15 IMC-6dB)/33k 111714 PEAK/Por Avg(RMS)  18Imsec(huto) 9081  MAXH 6-36dege
FCC Part15C 5GHz UNII RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2819

HORIZONTAL

| “:UL Fremont — Chamber I 26820 Jon 5 B88:14:49
Radiated Emissions 3-Meters
185 Project Number: 13171837
Client:Samsun
Config:EUT + Suppart Equipment
Mode:5.8_11n HT4B_5755
95 Tested by:20792 KN
85
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBulU/m)
3
3 65
@
o
~ Avg Limit (dBulU/m)
55
6
Q
T PSSO OOss OSSOSO OSSOSO USSsS S UUSSSUUSOUNS SSUUOSSSSOUUUOSNUOUOOURS SOOI S _..costo 000t SUUSSSSUSSIOS SUUSSSOUSSS SOUSSSNNS SONMOIOS SO ..
35 3
4
(w)
25w G
1 18 18
Frequency (GHz)
Renge (GHz) RE/UBH Ref/Attn Det/Avg Mode Sueep Pte #5ups/Mode Fosition | Range (GHz) RBU/ VBl Ref/Attn  Det/Avg Mode Sueep Pte fsups/Mode Fosition
FCC Part!5C 5GHz UNIT RSE.TST 38915 14 Jun 2818 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
1 *1.39137 38.36 PK-U 289 -31.9 0 35.36 - - 74 -38.64 - - 331 298 H
*1.39368 28.26 ADR 289 -31.8 61 2597 54 -28.03 - - 331 298 H
2 *4.07349 34.69 PK-U 334 -26.8 0 4129 - - 74 -32.71 347 161 H
*4.07439 24.09 ADR 334 -26.8 .61 313 54 -22.7 - - 347 161 H
5 *4.14898 34.06 PK-U 333 -26.5 0 40.86 - - 74 -33.14 122 104 \4
*4.1504 2357 ADR 333 -26.6 .61 30.88 54 -23.12 - - - 122 104 \4
4 1.43402 3897 PK-U 284 -31.8 0 35.57 - - 68.2 -32.63 280 120 \4
3 13.54388 29.38 PK-U 393 -16.5 0 52.18 68.2 -16.02 200 200 H
6 1641977 26.35 PK-U 411 -1 0 5645 68.2 -11.75 260 185 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020

ISED: 649E-SMA515W

HIGH CHANNEL RESULTS

11:UL Fremant - Chamber I 2828 Jon 5 88:55:44
Radiated Emissions 3-Meters
= Pro ject Number: 13171837
10 Client: Samsung
Config EUT + Support Equipment
- Mode:5.8_11n HT4B_5795
9 Tested by:28792 KN
85
Peak Limit C(dBulU/m)
75
2 UNIT Non-Restricted (dBuU/mJ
3 5
2 6
k
- Avg Limit (dBuU/m)
55
45 w‘J
Eo
-
35 EPTIETI T A A
O ARSI o
25 T T e ey, ottt
o il
1 18 18
Frequency (GHz)
Ronge (6H2) REU/UB Ref/Attn  Dat/Avg fode Sueep Pte #oups/fode  Fosition Range (Bfiz) ROW/UB Ref/Attn  Dst/Avg Mode S Pis  ¥owps/fode Fosition
1:1%5.08 1H(-6d8)/38k 87/ PERK/Fur Avg(RIS)  Auto 9091 HAKH 0-36Bdegs H | 5:6.15-18 M-65)/30k  57/8 PEAK/Pir Avg(ANS)  Auto B MAGH 8-368degs H
31508615 HCBB) /3 111714 PERK/Pur Aug(RIS)  Auto 9081 HAXH 0-36Bdege H
pe. TST 368915 14 Jun 2618 Rev 9.5 24 Sep 2819
11:UL Fremant - Chamber I 2828 Jon 5 88:55:44
Radiated Emissions 3-Meters
- Project Number: 13171837
10 Client: Samsung
Config EUT + Support Equipment
o Mode:5.8_11n HT4B_5795
9 Tested by:28792 KN
85
Peak Limit CdBulU/m)
75
2 UNII Non-Restricted (dBuU/mJ
3 5
2 6
3
~ Avg Limit (dBuU/m)
55
[}
45 O
35 =
4 5
Q
D5 i
1 18 18
Frequency (GHzJ
Range (6HD) REl1/UB Ref/Attn  Dat/Avg fode Sueep Pte  #oups/fode  Fosition Range (Bfiz) ROW/UB Ref/Attn  Dst/Avg Mode Pis  ¥oups/fode Fosition
pe. TST 368915 14 Jun 2618 Rev 9.5 24 Sep 2819

VERTICAL
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)
2 *2.8506 3554 PK-U 321 -29.5 0 38.14 - - 74 -35.86 - - 33 232 H
*2.85173 25.38 ADR 321 -29.6 61 2849 54 -25.51 - - - - 33 232 H
1 2.04046 37.76 PK-U 311 -30.5 0 38.36 - - - - 682 -29.84 343 118 H
5 *2.84885 36.21 PK-U 321 -29.6 0 38.71 - - 74 -35.29 - - 170 137 \4
*2.85223 25.83 ADR 321 -29.6 .61 28.94 54 -25.06 - - - - 170 137 \4
4 2.06979 36.7 PK-U 311 -30.5 0 373 - - - 68.2 -30.9 223 113 \4
3 *13.29241 28.14 PK-U 39.7 -15.3 0 52.54 - - 74 -21.46 - - 355 262 H
*13.2921 1741 ADR 39.7 -15.3 .61 4242 54 -11.58 - - 355 262 H
6 *12.40808 28.21 PK-U 39 -16.1 0 51.11 - - 74 -22.89 119 174 \
*12.40906 17.83 ADR 39 -16.1 .61 41.34 54 -12.66 - - 119 174 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.1.16. TX ABOVE 1 GHz 802.11ac VHT80 MODE IN THE 5.8 GHz BAND

1TX CHAIN 0 MODE

BANDEDGE (CHANNEL 155 LOW EDGE)

HORIZONTAL RESULT
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.725 -64.3 Pk 34.9 -16.6 11.8 0 -34.2 26.99 -61.19 337 103 H
2 5.62621 -69.39 Pk 35.2 -16.8 11.8 0 -39.19 -27 -12.19 337 103 H

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.725 -68.03 Pk 34.9 -16.6 11.8 0 -37.93 26.99 -64.92 314 106 \4
2 5.64716 -69.66 Pk 35.1 -16.7 11.8 0 -39.46 -27 -12.46 314 106 \4

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

BANDEDGE (CHANNEL 155 HIGH EDGE)

HORIZONTAL RESULT
Trace Markers
Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.85002 -68.12 Pk 35.1 -15.6 11.8 0 -36.82 26.95 -63.77 41 112 H
2 5.9318 -69.88 Pk 35.1 -15.4 11.8 0 -38.38 -27 -11.38 41 112 H

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

VERTICAL RESULT

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad Conversion DC Corrected Peak PK Azimuth Height Polarity
(GHz) Reading T862 (dB) Factor (dB) Corr Reading Limit Margin (Degs) (cm)
(dBm) (dB/m) (dB) EIRP (dBm) (dB)
1 5.85002 -70.83 Pk 35.1 -15.6 11.8 0 -39.53 26.95 -66.48 333 121 \4
2 5.97958 -69.87 Pk 35.2 -15.4 11.8 0 -38.27 -27 -11.27 333 121 \4

Pk - Peak detector
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

HARMONICS AND SPURIOUS EMISSIONS

MID CHANNEL RESULTS

11KUL Fremont - Chamber I 2820 Jon 5 089:46:46
Radiated Emissions 3-Meters
185 Project Number:13171837
Client:Samsung
Config:EUT + Suppart Equipment
g PP guip
Mode:5.8_11ac UHTBB_5775
35 Tested by:28792 KN
85
Peak Limit (dBuU/m) «
75
2 UNII Non-Restricted (dBulU/m)
S 65
©
Gl
~ Avg Limit (dBulU/m)
55
Y 3 e
B '“WW
= A
1 N
o5 ik N MMW""

1 18 18
Frequency (GHz)
Ronge (GHD) REU/UBH Ref/Attn  Det/Avg Mods Suee Pte  4Sups/Mode Fasition | Ronge (BHo) RBW/UBI Ref/Attn  Det/Avg Mods Susep Pte  #5ups/Mode  Position
1115508 1HC-6d8)/30k  B1/B FEAK/Phr Avg(RIS)  HBmsca(Auto) 9801 HAYH 0-360degs| 5:6.15-18 1HC-608)/30« 8778 PEAK/Par Avg(RHS)  1.1asc(Auto) 18k HA 0-36Bdegs H
3!5.08-6.15 IHC-BB)/3Bk 111714 PEAK/Pur AvglRMS)  1BImsec(Auto) 3081  MAXH 8-368dege

p.TST 363915 14 Jun 2618

Rev 9.5 24 Sep 2019

HORIZONTAL

| 1‘:UL Fremont - Chamber I 2028 Jon 5 09:46:46
Radiated Emissions 3-Meters
185 Project Number:13171837
Client: Samsung
Config:EUT + Suppart Equipment
Mode:5.8_11ac UHTBB_5775
95 Tested by:20792 KN
85
Peak Limit (dBuU/m)
75
2 UNII Non-Restricted (dBuU/m)
3 65
5 6
©
o
U Avg Limit (dBuU/m)
55
=
Q
L PSSO OSSOSO S USOOL OSSO SsOOSOOSRSUOO USSP SOUOOOTUUOTUUOPE SOTUORUOTNS 5 .coothudSO08 SUUOTNRUSRORR SUUOTNUIOOS SNSUR SENUUION SURSUSSSOORTY .. S
5
35 a
4
[=)
25
1 18 18
Frequency (GHz)
Ronge (GHD) RBU/UBU Raf/ttn  Det/Avy fode Sueep Pte  #5wpe/Mode Fasition | Ronge (6H) RBL/UBl Ref/Attn  Det/Avg Node Sueep Pte  #Sups/fode  Fosition
p.TST 368915 14 Jun 2618 Rev 9.5 24 Sep 2019

VERTICAL
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REPORT NO: 13171837-E5V3

FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/Fitr/Pad DC Corrected Avg Margin Peak PK UNII Non- PK Azimuth Height Polarity
(GHz) Reading T862 Corr Reading Limit (dB) Limit Margin Restricted Margin (Degs) (cm)
(dBuV) (dB/m) @B) | (dBuvim) | (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB)

1 213227 36.72 PK-U 311 -30.4 0 3742 - - - - 682 -30.78 171 150 H
2 3.20022 35.38 PK-U 33.1 -28.1 0 40.38 - - - 682 -27.82 286 171 H
5 *4.91758 32.79 PK-U 341 -24.6 0 4229 - - 74 -31.71 - - 113 283 \4

*4.91976 2255 ADR 341 -24.7 1.15 33.1 54 -20.9 - - - - 113 283 \4
4 1.85423 37.37 PK-U 308 -31 0 3717 - - 68.2 -31.03 28 111 \4
3 1343683 29.15 PK-U 395 -16.1 0 52.55 68.2 -15.65 88 156 H
6 174121 26.03 PK-U 412 9.9 0 57.33 68.2 -10.87 26 193 \4

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

9.2. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

| _UL Fremont - Chamber J 2028 Jon 3 21:25:52
30
RF Emissions
e Pro ject Number:13171837
Client : Somsung
Config:EUT + Support Equipment
an Mode:UNII Worst Case
4 Tested by:19497 AF
78 Peak_ Limit. CdBulUim)
\"\\
—
- 58k
- — —
3 ’\\\ \\\
o] 30 TR ! [ et
> G Groile A w2
3 T g
il T — Q
18 N
ol ind ot 1 pmﬁgg
-1 L b ,
g W
%4 o
po 1
| 2
- =N
36 Y “H\ LB
4, | )ﬁ" Biles
_sg R i
WA " N
. BBB1 B 1 18 38
Frequency (MHz)
Range (HHz) REU/UBY Ref/fttn  Det/fivg Mode Sueep Pts  #Sups/Mode Position Range (MHz) [ Ref/fttn  Det/fvg Mode Sueep Pts  ¥SupsMode Position
1:.083- .15 1000-167/380 9174 PEAK/Pur Avg(RNS)  BdnsecChutod 16k MAKH 6-360degs.
2:.15-.49 10kC-380/3Bk 67/0 PERK/Pur Avg(RNS)  Auts 27 HaxH 0-360degs. 7:1-1.785 10k (-3d8)/ 30k 67/ PECK/Pur Avg(RS)  futo T6k  MAKH 0-368degs
3:.49-1 10kC-380/38k 87/0 PERK/Pur Avg(RNS)  Auto 16 MAXH 6-360dege. 8:1.705-38 16k(-308)/30k 87/ PERK/Pur AVGCRNS)  Auto 2k MAXH 0-368dsgs

FCC 15.263 Below 3BMHz .TST

mfd4337 21 Jun 2819

Rev 9.5 24 Sep 2619

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (ACF) 300m (dBuVolts)
1 .06908 29.56 Pk 55.8 -28.6 -80 -23.24 50.8 -74.04 30.8 -54.04 - - - - 0-360
2 120764 2474 Pk 56.1 286 -80 -27.76 - - - - 4127 -69.03 2127 -49.03 0-360
4 106935 2174 PK 558 286 -80 -31.06 50.76 -81.82 30.76 -61.82 - - - - 0-360
5 20509 20.23 PK 56.1 286 -80 -32.27 - - - - 4138 -73.65 2138 -53.65 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna (ACF) Amp/Cbl (dB) Dist Corr 30m (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuV) (dBuVolts)
3 74077 29.49 Pk 56.1 -28.5 -40 17.09 30.22 -13.13 0-360
6 74077 28.81 Pk 56.1 -28.5 -40 16.41 30.22 -13.81 0-360
7 1.17525 21.57 Pk 45.9 -28.4 -40 -.93 26.22 -27.15 0-360
8 14.08502 22.89 Pk 34.1 -27.9 -40 -10.91 29.5 -40.41 0-360
9 1.17525 21.73 Pk 45.9 -28.4 -40 -77 26.22 -26.99 0-360
10 14.4403 30.31 Pk 34.1 -27.9 -40 -3.49 29.5 -32.99 0-360

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.3. WORST CASE BELOW 1 GHz

QEUL Fremont — Chomber J 2628 Jon 3 16:85:82
Rodiated Emissions - 3 Meters
85 Project Number:13171837
Client:Somsung
Config:EUT + Support Eguipment
o Mode :ONIT Worst Cose
7 Tested by: 13497 AF
5
55
< ’7
~
E ASp e @R T T TR f
o
35
2 =)
o5 1 el
WM W .'LWMM’ 77777777
5
38 Toag [z1E1E]
Frequency tMH=z2
Ronge (W) RELW Ref/Altn  Det/fvg Mode Sueen Ptc  #5ms/fade  Fositio Ronge (FHz) R/ B Ref7Atin  Det/fivg Hode Simep Pls #ups/fode Fosition
1 36-20 120k (-EdB)/H G710 PERK/LogPar-Vidsa  duto 200 HiH G-360degs H 3:2006- 1830 126k (-6d83/1H G7/18  PEAK/LagPur-Uidso  futa BB HAXH 8-36Bdsge H
NII Below |6Hz remax DAT 38213 15 Jul 2814 Rev 9.5 19 Oct 2019
g:UL Fremont - Chomber J 26828 Jon 3 16:85:82
Radiated Emissions - 3 Meters
85 Project Number: 13171837
Client:Somsung
Config:EUT + Support Eguipment
o Mode :ONIT Worst Cose
7 Tested by: 19497 AF
&5
55
< ’—
3 5 ;
3 4 QPR LT T TEEL ) I
ks [
35 3
@ 4
e}
1| S Y S
&]
a
F115 AL ORI SN "1Y €).' N SR LSOO SO . 7Yyl .\ VTR NN T NN
5
38 1ba 1866
Frequency CMH=z2
Range_(Hiz) [EIE Ref/ALtn  Det/fvg Mode Sueen Pts f#ows/fade  Fositio Ronge (FHiz) RE/ VB Reffftin  Det/fivg Hode Sucep Pls f5ups/Modle  Fosition
NIT Below |GHz remax.DAT 3315 {5 Jul 2814 Rev 9.5 19 Oct 2019
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: A3LSMA515U ISED: 649E-SMA515W

Below 1GHz DATA

Marker | Frequency Meter Det | AF T899 (dB/m) Amp Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuV) (dBuV/m)

1 47.7696 40.74 Pk 14.5 -31.4 23.84 40 -16.16 0-360 398 H
2 103.0764 40.39 Pk 17 -31 26.39 43.52 -17.13 0-360 299 H
3 48.0258 45.89 Pk 14.4 -31.4 28.89 40 -11.11 202 95 Vv

48.0258 41.27 Qp 14.4 -31.4 24.27 40 -15.73 202 95 Vv
4 104.1392 42.4 Pk 17.3 -31 28.7 43.52 -14.82 0-360 101 Vv
5 321.5158 37.42 Pk 19.8 -30 27.22 46.02 -18.8 0-360 101 H
6 * 326.3164 30.58 Pk 19.8 -30 20.38 46.02 -25.64 0-360 101 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

9.4. WORST CASE 18-26 GHz

1QEUL EMC 20828 Jan 3 22:47:258
RF Emissions
a5 Orcer Mumber: 13171837
Client:Samsung
Conf iguration:EUT + Support Equipment
- Mode ! UNII Worst Case
8 Tested by / SN:19497 AF
75 Peok Limit C(dBul/md
©
2
c
Ro65
5
T 55 Avg Limit (dBulU/m)
3
bt
o
3 45
©
=
35 1 2 |
5
-
18 26.5
Frequency (GHz)
Rarge (GHz) REU/LE Ref/Attn Det/Avg Mode Susep Pe  45ups/Moce Lobel Ronge (GHz) REABU Ref/Attn  Det/fvgy fade Sueep Pl Foups/Mode Lobel
11 15-26.5 -3 /M 832 PEPK/LagPur—Uldes  Mnsercifuie) 98BI HAKH Hor | zontal
18-266Hz Test. 15T 385 6 Jan 2815 Rev 9.5 21 Dot 2619
WBEUL EMC 2028 Jon 3 22:47.:25
RF Emissions
= Order Number: 13171837
E Client:Somsung
ConfigurationtEUT + Support Equipmsnt
- Made UNIT Worst Case
8 Tested by / SN:19437 AF
75 Feak Limit (dBul/ml
-
0
> 65
C
[}
>
~ = Avg Limit CdBul/m)
5 S
bt
L
3 45
z
35 = 5
o g u
25
5
18 26.5
Frequency (GHz)
Range (GHz) BB Ref/ftin  Det/fvg Hode Suesp Pte  45ups/Mode  Lobel Ronge (GHz) REAL/UBLI Ref/Attn  Det/Avg Hode Suesp Pts  #5ups/Hode  Label
18-266Hz Test.TST 30915 6 Jon 2815 Rev 9.5 21 Oct 2019
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: A3LSMA515U ISED: 649E-SMA515W

18 — 26GHz DATA

Marker | Frequency Meter Det T447 AF Amp/Cbl Dist Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuV) (dB) (dBuVolts) (dB)
1 19.31655 66.15 Pk 32.7 -56.9 -9.5 32.45 54 -21.55 74 -41.55
2 21.07133 66.68 Pk 33.2 -57 -9.5 33.38 54 -20.62 74 -40.62
3 23.85839 66.06 Pk 34.3 -57.2 -9.5 33.66 54 -20.34 74 -40.34
4 19.65183 65.56 Pk 32.8 -56.9 -9.5 31.96 54 -22.04 74 -42.04
5 21.65311 66.35 Pk 33.2 -57.5 -9.5 32.55 54 -21.45 74 -41.45
6 23.51366 66.07 Pk 34.3 -57.3 -9.5 33.57 54 -20.43 74 -40.43

Pk - Peak detector
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

9.5. WORST CASE 26-40 GHz

! QEUL EMC 20828 Jan 3 23:17:83
RF Emissions

a5 Order Number 13171837
Client:Samsung
Conf iguration:EUT + Support Equipment

- Mode ! UNII Worst Case

8 Tested by / SN:19497 AF

75 Feok Limit C(dBul/md

65

55 Avg Limit (dBul/m)

(dBuVolts) Horizantal

25
IS
26.5 44
Frequency (GHz)
Range (GHz) REUABY Raf/fttn  Dst/fvg fode Sueep Pte  45ups/ode  Label Reomge (GHz) REW/UBL] Ref/Rttn  Det/Aug flads Sueep Pts  Foups/Mods  Lokel
1:2.5-48 -3 /M 8972 PEFK/LagPur—ldeo  Sdnsectfuto) 18k HAKH Hor | zental

P6-486Hz Teat . TST 3095 6 Jan 2615

Rev 9.5 21 Dot 2619

HORIZONTAL

! Bl:L.H_ EMC 2028 Jan 3 23:17:83
RF Emissions

a5 Order Number: 13171837
Client:Somsung
Configurotion:EUT + Support Equipment

85 Made UNIT Worst Case

75 Feak Limit (dBul/ml

Tested by / SN:19437 AF

a5

Avg Limit CdBul/m)

55

45

(dBulolts) VUertical

'L

35| sl i PrIR,

25

)
)

5

26.5

48
Frequency (GHz)

Range (GHz) BB Ref/ftin  Det/fvg Hode Suesp Pte  45ups/Mode  Lobel Ronge (GHz) REAL/UBLI Ref/Attn  Det/Avg Hode Suesp Pts  #Sups/Hode  Label

pE-486H= Test . TST 38915 6 Jam 2815

Rev 8.5 21 D=t 20819

VERTICAL
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: A3LSMA515U ISED: 649E-SMA515W

26 — 40GHz DATA

Marker | Frequency Meter Det T446 AF Amp/Cbl Dist Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuV) (dB) (dBuVolts) (dB)
1 29.0995 63.92 Pk 36.5 -52.9 -9.5 38.02 54 -15.98 74 -35.98
2 31.85725 63.63 Pk 37.1 -53.3 -9.5 37.93 54 -16.07 74 -36.07
3 34.708 65.65 Pk 38.1 -54.6 -9.5 39.65 54 -14.35 74 -34.35
4 28.63375 64.98 Pk 36.6 -53.2 -9.5 38.88 54 -15.12 74 -35.12
5 31.73575 64.64 Pk 37.2 -53.5 -9.5 38.84 54 -15.16 74 -35.16
6 34.708 65.4 Pk 38.1 -54.6 -9.5 39.4 54 -14.6 74 -34.6

Pk - Peak detector
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: A3LSMA515U ISED: 649E-SMA515W

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 il S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 13171837-E5V3
FCC ID: ASLSMA515U

DATE: 3/2/2020
ISED: 649E-SMA515W

AC Power Line Norm

LINE 1 RESULTS

IZQUL Fremont, CA CE Room 3 Jan 2828 14:54:32
Conducted RFI Uoltage
Project No:13171837
186 E1 T2 Mo 2o
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U/ 6BHz
92 Test By:28792 KN
78
5 64}
b — CFR 47 Far Clgep B Avg
4 50
?g .\/\/g\ =
N 36
P ey
4 ™ W] 119
O N S AN M\VA\/\/ NW\W v - e 0N
/ /V\‘ ]\/ U\‘/\‘ ‘ A\ »ﬂ/\[\/\/:w/\/\/,.pﬂ‘"w" M
3 v o N
-6
15 1 8 30
Frequency (MHz)
Range (MHz) RBU/UBW Ref/Bttn  Det/Avg Mode Susep Pis  #Swps/Mode  Lokel Renge (MHz) RBU/UBY Ref/fttn  Det/Avg Mode Sweep. Pts  #Ssps/Mode Label
1:.15-38 Ok (-6dB) /- 82/18 Op/Co 1s/2.25kHz  13.3k 1/URIT Line-LI
UNIT AC Line.DAT 38915 24 Feb 2816 Rev 9.5 26 Moy 2815
Trace Markers
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuVv Class B QP Class B Avg (dB)
1 .20175 38.14 Qp 0 0 10.1 48.24 63.54 -15.3 - -
2 .20175 24.4 Ca 0 0 10.1 345 - - 53.54 -19.04
3 .276 30.31 Qp 0 0 10.1 40.41 60.94 -20.53 - -
4 .26925 16.18 Ca 0 0 10.1 26.28 - - 51.14 -24.86
5 4875 22.04 Qp 0 0 10.1 32.14 56.21 -24.07 - -
6 4875 12.62 Ca 0 0 10.1 22.72 - - 46.21 -23.49
7 68775 26.9 Qp 0 0 10.1 37 56 -19 - -
8 68775 19.25 Ca 0 0 10.1 29.35 - - 46 -16.65
9 10.09725 26.75 Qp 0 .2 10.2 37.15 60 -22.85 - -
10 10.09725 17.21 Ca 0 .2 10.2 27.61 - - 50 -22.39
11 13.56 40.38 Qp 1 .2 10.2 50.88 60 -9.12 - -
12 13.56 28.34 Ca 1 .2 10.2 38.84 - - 50 -11.16

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 11 and 12, 13.56MHz is an external NFC signal unrelated to the EUT.
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REPORT NO: 13171837-E5V3 DATE: 3/2/2020
FCC ID: ASLSMA515U ISED: 649E-SMA515W

LINE 2 RESULTS

12@UL Fremont, CA CE Room 3 Jan 2828 14:54:32
Conducted RFI Uoltoge
Project No:13171837
186 cl iér\ttNume‘Sumsumg
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128U/ 6BHz
92 Test By:28792 KN
78
N~ B4
[ T
E [ — CFR 47 Far Closs B Avg
3 50 1
E 1O5 23
© 36 y 17 19 1 Cf
fist o a
16 26 s
s - o
221 1 ] f & e Tt
@V BUAZASE I LA
1ol ‘WN
3 \A,&wwm
-6
15 1 [z] 30
Frequency (MHz)
Range (MHz) RBU/UBI Ref/Bttn  Det/Avg Mode Sueep Pts  #Sups/Mode Lobel Range (MHz) RBH(UBU Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/Mode Label
: o o ;
UNIT AC Line.DAT 38915 24 Feb 2816 Rev 9.5 26 May 2815
Trace Markers
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
13 .20175 37.15 Qp 0 0 10.1 47.25 63.54 -16.29 - -
14 .20175 22.16 Ca 0 0 10.1 32.26 - - 53.54 -21.28
15 .276 31.26 Qp 0 0 10.1 41.36 60.94 -19.58 - -
16 2715 15.65 Ca 0 0 10.1 25.75 - - 51.07 -25.32
17 4875 22.88 Qp 0 0 10.1 32.98 56.21 -23.23 - -
18 48975 9.19 Ca 0 0 10.1 19.29 - - 46.17 -26.88
19 .69 24.28 Qp 0 0 10.1 34.38 56 -21.62 - -
20 .69 15.87 Ca 0 0 10.1 25.97 - - 46 -20.03
21 10.34475 23.13 Qp 0 .2 10.2 33.53 60 -26.47 - -
22 10.329 14.63 Ca 0 2 10.2 25.03 - - 50 -24.97
23 13.56 29.85 Qp 1 .2 10.2 40.35 60 -19.65 - -
24 13.56 20.02 Ca 1 .2 10.2 30.52 - - 50 -19.48

Qp - Quasi-Peak detector
Ca - CISPR average detection
NOTE: Markers 23 and 24, 13.56MHz is an external NFC signal unrelated to the EUT.
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	1TX CHAIN 0 MODE
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	1TX CHAIN 0 MODE
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	1TX CHAIN 0 MODE
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	1TX CHAIN 0 MODE

	8.2.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
	1TX CHAIN 0 MODE
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	1TX CHAIN 0 MODE
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	1TX CHAIN 0 MODE
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	1TX CHAIN 0 MODE (IC)
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	1TX CHAIN 0 MODE (FCC)
	1TX CHAIN 0 MODE (IC)
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	1TX CHAIN 0 MODE (FCC)
	1TX CHAIN 0 MODE (IC)

	8.5.9. 802.11a MODE IN THE 5.6 GHz BAND
	1TX CHAIN 0 MODE (FCC+IC)

	8.5.10. 802.11n HT20 MODE IN THE 5.6 GHz BAND
	1TX CHAIN 0 MODE (FCC+IC)

	8.5.11. 802.11n HT40 MODE IN THE 5.6 GHz BAND
	1TX CHAIN 0 MODE (FCC+IC)

	8.5.12. 802.11ac VHT80 MODE IN THE 5.6 GHz BAND
	1TX CHAIN 0 MODE (FCC+IC)

	8.5.13. 802.11a MODE IN THE 5.8 GHz BAND
	1TX CHAIN 0 MODE (FCC+IC)

	8.5.14. 802.11n HT20 MODE IN THE 5.8 GHz BAND
	1TX CHAIN 0 MODE (FCC+IC)

	8.5.15. 802.11n HT40 MODE IN THE 5.8 GHz BAND
	1TX CHAIN 0 MODE (FCC+IC)

	8.5.16. 802.11ac VHT80 MODE IN THE 5.8 GHz BAND
	1TX CHAIN 0 MODE (FCC+IC)
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