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10. RADIATED TEST RESULTS

LIMITS
FCC §15.205 and §15.209
Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/m) Measurement Distance (m)
0.009 — 0.490 2400/ F (kHz) 300
0.490 - 1.705 24000 / F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 - 216 150** 3
216 — 960 200** 3
Above 960 500 3

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

§8 15.231 and 15.241.

FCC Part 15.205 (a) : Only spurious emissions are permitted in any of the frequency bands listed below :

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 45~5.15 14.47 ~ 145
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 5.35~5.46 15.35~16.2

2.1735 ~2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~21.4
4125~ 4.128 12.57675 ~ 12.57725 156.52475 ~ 1660 ~ 1710 8.025 ~ 8.5 22.01~23.12
4.17725 ~ 4.17775 13.36 ~ 13.41 156.52525 1718.8 ~1722.2 9.0~9.2 23.6 ~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 156.7 ~ 156.9 2200 ~ 2300 9.3~9.5 31.2~318
6.215 ~ 6.218 16.69475 ~ 16.69525 162.0125 ~ 2310 ~ 2390 10.6 ~ 12.7 36.43 ~ 36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 167.17 2483.5 ~ 2500 13.25~13.4 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 167.72 ~173.2 2655 ~ 2900
8.291 ~ 8.294 37.5~38.25 240 ~ 285 3260 ~ 3267
8.362 ~ 8.366 73~74.6 322 ~335.4 3332 ~ 3339
8.37625 ~ 8.38675 74.8 ~75.2 399.90 ~ 410 3345.8 ~ 3358
608 ~ 614 3600 ~ 4400
960 ~ 1240

» FCC Part 15.205(b) : The field strength of emissions appearing within these frequency bands shall not
exceed the limits shown in 815.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in 815.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-

peak detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated

based on the average value of the measured emissions. The provisions in §15.35 apply to these

measurements.
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REPORT NO: 4789497455-E3V2 DATE: JUL 08, 2020
FCC ID: ASLSMN985F

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1 GHz
and 150 cm for above 1 GHz. The antenna to EUT distance is 3 meters. The EUT is configured
in accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

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

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor for average measurements.
(Restriced bandedge, Final detection of spurious harmonic emissions)

Duty cycle factor = 10log (1/x) For this sample:
802.11b mode = 0 dB (duty cycle >98%);
802.11g mode = 0.15 dB (duty cycle = 96.51%));
802.11n(HT20) mode = 0.17 dB (duty cycle = 96.25%);
802.11ax(HE20) SISO SU mode = 0.21 dB(duty cycle = 95.23%);
802.11ax(HE20) MIMO SU mode = 0.40 dB(duty cycle = 91.18%);
802.11ax(HEZ20) SISO 26 Tone = 0 dB(duty cycle >98%);
802.11ax(HE20) MIMO 26 Tone = 0 dB(duty cycle >98%).

Pre-scans to detect harmonic and spurious emissions, the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 30 kHz for peak measurements.

The spectrum from 1 GHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band.

(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with
highest output power)

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9 kHz to 30 MHz; No emissions were detected which
was at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Although these tests were performed other than open area test site, adequate comparison
measurements were confirmed against 30 m open are test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND
1TX Antenna l
BANDEDGE (LOW CHANNEL, CH 1)

HORIZONTAL RESULT

UL SUWON Lak Chamber 2 2828 Jun 18 @7:5\8:52

125
Restricted Bondedge

- Project Number:4789468331

115 Client:Semsung

Config:EUT / AC Adapter

o Mode: 0TS 2.4 BE_H_11b_2412_a1

L Tested by: 28881 T

ontol
[as]
(8]

CdBL/m) Hari
g
¥

£
a

w
(8]

2.3 EREEET ] : Z.415
Frequency C(GHz)

Ronge Gz Fold/ VB fel/Attn Dai/ivg Mode Sucep Fte #5we/ode FPosition | Ronge (EHz) RER/UBU Ref/fttn  Det/eng flode Sucep Ptz #owps/toda  Fosition
12.31-2.415 INC-EdB/ M 124 PERK/LogPur-Ulidee  Fmeec(Autc) 2381  MAKH 318 dege § 2.31-2.4 1H M 2/% Al Pur Bnzac(F BETAUG 18 de

Trace Markers

Vieter Corected Margin PK Margin Azimuth Height

Frequency
Marker o) TES:Q“ Det 3117_00168724 1008_ATT(dB] DC Corr (dB) g;::\:/./n:) Average Limit (dBuVim) ey Peak Limit (dBuV/m) @B) et s Polarity
1 *2.39 41.22 Pk 316 -20.6 0 52.22 - - 74 -21.78 318 238 H
2 *2.37666 4353 Pk 316 -20.6 0 54.53 - - 74 -19.47 318 238 H
3 *2.39 30.86 RMS 31.6 -20.6 0 41.86 54 -12.14 - - 318 238 H
4 *2.38739 31.61 RMS 31.6 -20.6 0 42.61 54 -11.39 - - 318 238 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789497455-E3V2 DATE: JUL 08, 2020
FCC ID: ASLSMN985F

VERTICAL RESULT

; ,,bl.l SUWON Lak Chamber 2 2828 Jun 18 03 : 808 B0
2 - -
Restricted Bondedge
e Project Number:4789468331
= Client:Samsung
Config:EUT / AC Adapter
Mode: 0TS 2.4 BE_U_11b_2412_a1
L Tested by:28881
s S 40
o -
RN SRRSO WSS ORS00 S U S RN
=
|9
0
= 75
E vy
= /
2 65 T L
z v
_ Avero it dBull/m2 . = ; ; : :
la] e S
P TR A st AR YR A :L: kA WA AL i ket RN | A
45 4 .
o =}
e
2.31 18.5MH=z/ 2.415
Frequency C(GHz)
Ronge Gz [ fel/Attn Dai/ivg Mode Sucep Fte #5w/ode FPosition | Ronge (EHz) RER/UBU Ref/fttn  Det/eng flode Sucep Ptz #owps/toda  Fosition
Wieter Conected
Marker Frequency Reading Det 3117_00168724 10dB_ATT[dB] DC Corr (dB) Reading Average Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin Adimuth Height Polarity.
(©H2) oy (oo ©8) (©8) (Degs) em)
1 239 4112 Pk 316 206 0 52.12 B - 74 21.88 217 318 v
2 *2.35394 23.76 Pk 316 207 0 54.66 - - 74 -19.34 217 318 v
3 +2.39 30.76 RMS 316 206 0 41.76 54 12.24 - - 217 318 v
2 *2.38345 31.76 RMS 316 206 0 42.76 54 1124 - - 217 318 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: ASLSMN985F

DATE: JUL 08, 2020

BANDEDGE (HIGH CHANNEL, CH 11)

HORIZONTAL RESULT

'\L’b” SUWON Lak Chamber 2

2828 Jun 18 B8 1784

Restricted Bondedge

Project Number:4789468331
Client:Samsung

Config:EUT / AC Adopter
Mode:DTS 2.4 BE _H_11h_2462 Al

Tested by:28G8!

a
i
< T . O OO 00PUUO00 U 0 SO0OUUORAT S OOOUOUOSO P S SO
]
[
a
=
E
=
3 65l
3 65
@
C]
55
45
O -SSP SO0V SOOI SOOO SOOUOEO OOt SOOI SO
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Ronge (Griz) Rl VB Rei/Attn  Dei/Avg Fode Sveep Fts #Swps/Mode Fozition | Ronge (Ehz) REAUBU Ref/fttn  Det/fug Node Sucap Fts  #aups/fode  Fosition
112/46-2 53 IMC-6dE/ M 11245 FEAK/LoqPur-Uides  Himeec(fite) 81 NAKH 333 deg | 16-2. 56 ] R/Pur fvgURM e TR = 154
Veter Corrected
varker Fegecy Reading oet s117_ooteerze 1008_ATT(oB] oc corr(68) Readng Average i (dBuvim) argn Peak Limt (6Bavim) PR | A ||y
1 @BwY) (dBuVim) @ @ (©e0%) e
T *2.48351 4176 Pk 319 204 0 53.26 74 20.74 333 154 H
2 *2.48441 2582 Pk 319 204 0 57.32 - - 74 -16.68 333 154 H
3 *2.48351 324 RMS 319 204 0 439 54 101 - - 333 154 H
4 *2.48717 33.08 RMS 319 205 0 44.48 54 -9.52 333 154 H

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

Pk - Peak detector
RMS - RMS detection
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DATE: JUL 08, 2020

VERTICAL RESULT

; UL SUWON Lok Chamber 2 2828 Jun 18 B8:25: 35
25
Restricted Bondedge
e Project Number:4789468331
= Client:Samsung
Config:EUT / AC Adapter
Mode:0TS_2.4_BE_U_11b_2462_al
L Tested by:28881
e e e
o -
0 85—
=
|9
0
> 75 X
E
3
2 65 e T e e R
2 “4
\ fverage Limit (dBul/n : ! ! 2 |
S5 e Nl : : : : Qb |
i TN ARl P g S 0 gt B T G T A o e WP A SR
45 Fdl ; ;
= ral
e
2.46 8. 3MH=z/ 2.56
Frequency C(GHz)
Ronge Gz [ fel/Attn Dai/ivg Mode Sucep Fte #5we/ode FPosition | Ronge (EHz) RER/UBU Ref/fttn  Det/eng flode Sucep Ptz #owps/toda  Fosition
Wieter Conected
Marker g Resing Det 3117_00168724 100B_ATT(dB] oC Cor (¢8) Fesang Average Limit (dBuvim) e Peak Limit (4BuV/m) b ey Moot Polary
1 *2.48351 40,83 Pk 319 204 0 52.33 74 2167 231 339 V)
2 2554002 24,41 Pk 32 205 0 55.91 B - 74 ~18.09 231 339 V)
3 *2.48351 30.98 RMS 319 204 0 42.48 54 1152 - - 231 339 Vv
2 *2.48627 32.03 RMS 319 205 0 4343 54 10,57 231 339 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL, CH 12)

HORIZONTAL RESULT

'\"'EJL SUWOM Leb Chamber 2 2828 Jun 38 17:88:17
2 T T

: : Restricted Bandedge

Project MNumber 4783468331
s Sung
T / AC Adapter
- Mode:DTS_2.4_BE_H_11b_2467_Al

185 Tested by:28882

CdBull/mI Harizontal

S
35
2.46 T8.3MHz/ 2.563
Freguency (GHz)
Range (6Hz) REUUBU Raf/Attn  Dat/ivg Fode Sueep Pts ASepc/foda  Pasition Range (6z) REL/EU Reffhttn  Det/Avg Mode Sucep Fic  Fwps/Mode  FPosition
1:2.46-2.563 THI-6dB) /M nzs FERK/LogPur-Uideo  30meec(huto) 881 HAXH 12| degs 184 ¢ 4 L H 1275 Al ur g (RN e Al |1 18ETE 2] dege 184
ter Conected
Marker Frequency Reading Det 3117_00168724 10dB_ATT[dB] DC Corr (dB) Reading ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity.
(GHa) o s ©8) «8) (Degs) (em)
1 *2.48351 41.95 Pk 319 -20.4 0 53.45 - - 74 -20.55 321 104 H
2 253769 43.86 PK 32 205 0 55.36 - - 74 -18.64 321 104 H
3 *2.48351 3118 RMS 319 204 0 42.68 54 1132 - - 321 104 H
2 *2.4849 3158 RMS 319 204 0 43.08 54 -10.92 - - 321 104 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

I,\I__UL SUWON Lab Chamber 2 2828 Jun 9 17:17:28
25
Restricted Bondedge
" Praoject Number:4785468331
Sy Client:Samsung
Config:EUT / AC Adopter
. Mode:DTS 2.4 BE U_11b_2467_Al
185 Tested by: 20882
95}
5 85
5
(9
a
> 75
3
2
2 g5l
2 k5
0 \
2 \
\ Averoge Limit CdBul/n El
55 \ = - = -
o e N VP Y P PR A P PPl RN TS W T T TP RE R g TGty ey s
45 I : i ‘ i
5 i
| 5
35
2.46 18 . 3MH=/ 2.563
Frequency (GHz)
Range (GHz) REU/UEW Fef/ttn  Det/Rvg Hodz Suesp. Ftz  fSups/Mode Fosition Range (6tz) FEA/UBY Ref/fttn  Det/fvy Hode Sussp Fiz  BSups/Mode Fosition
Marker Frequency Reading Det 3117_00168724 10dB_ATT[dB] DC Corr (dB) Reading Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) (dBuv) (dBuV/m) «8) 8 (©egs) (em)
1 *2.48351 39.51 Pk 319 -20.4 0 51.01 - - 74 -22.99 257 370 \%
2 2.53375 43.6 Pk 32 -20.4 0 55.2 - - 74 -18.8 257 370 \2
3 *2.48351 30.84 RMS 319 -20.4 0 42.34 54 -11.66 - - 257 370 \2
4 2.53228 31.51 RMS 32 -20.4 0 43.11 54 -10.89 - - 257 370 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: JUL 08, 2020

BANDEDGE (HIGH CHANNEL, CH 13)

HORIZONTAL RESULT

| 25 UL SUWON Lak Chamber 2 2828 Jun 9 7:38:13
25
Restricted Bondedge
115 Praoject Number:4785468331
2 Client:Samsung
Config:EUT / AC Adopter
o Mode:DTS 2.4 BE H_11k_2472_A1
185 Tested by 28882
95
a /f,/;‘hm?\'\
T 8BS AR
a / \
i J/ Y
3 /] W\
2 75 /1
2 F"\
3
3 B5
@
a
T
Y —
—
1 O O OO OO OO OOO OOt OSSOSOt MO OOS OSSOSO SO
2.46 T8 . 3MH=z/ 2.563
Frequency (GHz)
fonge_(GhD) REU/BU Fef/attn  Dat/Avg Mo Seep Fte  fwpofode Focition Farge (6H) FEAUEN Aef/fitn  Dst/fvg ok Pls  Fups/Mode Fozition
112.45-2.53 M-6AB) /M 1125 PEMK/LogPur-lides IBmeecCPuto) BBBI  WATH 328 dege 179 o ; M woon ERPar PugCR TR e 175 cn |
Frequency Meter Corrected Margin PK Margin Azimuth Height
Marker et 3117_00168724 1008_ATT(0B] oC Cor (48) Reading Average Limit (4BuVim) Peak Limit (4Buvim) o
1 @ewy) (dBuVim) @ “ (029 cem
T +2.48351 30.15 Pk 319 204 0 50.65 74 23.35 328 179 H
2 25114 4448 Pk 319 205 0 55.88 — - 74 18.12 328 179 H
3 +2.48351 3074 RMS 319 204 0 42.24 54 1176 — — 328 179 H
2 251454 3157 RMS 319 204 0 43.07 54 -10.93 328 179 H

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

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

| ,\%JL SULON Lab Chamber 2 2828 Jun 9 17:29: 12
2
Restricted Bandedge
" Project Number: 4789468331
S Client: Samsung
Config:EUT / AC Adopter
- Mode:DTS_2.4_BE_U_11b_2472_Al
145 Tested by:2ABA2
95)
i 85
-
(.
g
= 75
£
>
3
2 65)
o
Ave e im (dBut 1 2
55 / :
b A A Ty e WY Y YT O T APy T TR o3 T 1 P AP P Y ST T e g Y A
NS A o Wiy Ll ¥ !
45 i
5
K| s
35
2.46 T8.3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REUABU Raf/Attn  Dat/vg Fode Sueep Pt ASepe/foda  Pasition Range (6z) RELAEU Reffhttn  Det/fvg Mode Sucep Fic  Fwps/Mode Fosition
Vieter Comecied
Frequency Margin PK Margin Azimuth Height
Marker (GHz) T:;:c)g Det 3117_00168724 10dB_ATT[dB] DC Corr (dB) (z;:?/l;:) Average Limit (dBuV/m) (dB) Peak Limit (dBuV/m) (@B) (Degs) (em) Polarity
1 *2.48351 38.99 Pk 319 204 0 5049 - - 74 2351 222 388 V.
2 25498 1388 Pk 32 205 0 55.38 - - 74 -18.62 222 388 Vv
3 *2.48351 3048 RMS 319 204 0 21,98 54 -12.02 - - 222 388 Vv
[ 253255 3136 RMS 32 204 0 22.96 54 11,04 - - 222 388 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL, CH 1 RESULTS

T JUL SUWON Lok Chomker 2 2828 Jun 11 a8:41: 21
i Radiated Emissions 3-Meters
180 ! ) Pro ject Number 4789468331
2[5} i ' Client:Samsung
Config:EUT / AC Adapter
Mode :DTS_2.4_HARM_11b_2412_A1
EL) Tested by 29881
84 RN A aaaaraass e T LSS e
_ﬂ ‘
* 78 S| . S N SO S S SO S
o
-
5
2 68 i
~ Avg Limit (dBul/m \‘
= ;
> 50 :
g WM
c
TS WY vt o |
a
ol
i
38
28|
1 =] 13
Frequency (GHz)
[ Renge ez (e Ref/Attn  Det/fvg Hode Sueep Pts  45ups/Mode  FPosition | Ronge (Biz) [ Ref/fttn  Det/fvy Mode Swsep Fts  #ups/Mode  Fosition
e} IMC-EdB)/ 360k 112718 PEAK/LogPurVideo  BBnseclhutc) GBAI  HAXH B-368degs | 3318 IMC-6B)/ 38 BI/B PEAK/LogPar-Uideo SBBmsectfutc) 18k HAMH 0-J6Bdegs 2t
1 JUL SUWON Lok Chamber 2 2828 Jun 11 884121
Radiated Emissions 3-Meters
108 Project Number 4789468331
2 e Client:Samsung
Config:EUT / AC Adaptsr
Mace :DTS 2.4 HARM 11b 2412 A1
L) i Tested by: 20881
S | [ e e
E 7| Ut PN OO PR RSP SUOPSUONOPRE. SRS STt SNt ST SO
5
o
0
= 6@
e Avg Limit (dBuU/m
3
L7 | . S § S S L SN U S S S SR
mJ 24
T
[SHH
44 SR PRI -5
2 o
T :
38| i
7| O OO OO OO SO OO SOOOO S OSSOSO SO SO SO S S OTSSO
1 1@ 18
Frequency (GHz)
Fonga (GHz) il VB Fef/Attn  Dat/Avg Hode Sueep Ptz #5upe/Mode  Position Range (BHz) REW/BY Ref/Attn  Det/Rvy Mode Sweep Fts  #5wps/Moda  Position ‘

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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