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8.4. Radiated Spurious and Harmonic Emissions

RULE PART(S)
FCC: §2.1051, §30.203

LIMITS

30.203 - (a) The conductive power or the total radiated power of any emission outside a licensee's
frequency block shall be =13 dBm/MHz or lower.

TEST PROCEDURE

a) Start frequency was set to 30MHz and stop frequency was set to 100 GHz for n261 and
200GHz for n260.

b) Setthe RBW = 100kHz for emission below 1GHz and 1MHz for emissions above 1GHz

c) SetVBW =3 x RBW;

d) Detector = RMS;

e) Trace mode = trace average;

f) Sweep time = auto couple;

g) Number of sweep points = 2 x Span/RBW

(KDB 842590 D01 Upper Microwave Flexible Use Service v01r02 Section 4.4.2 and Section 4.4.3)
(ANSI C63.26-2015 Section 5.7.4)

NOTE
The EUT was tested in three orthogonal planes and in all possible test configurations and positioning.
All radiated spurious emissions were measured as EIRP to compare with the §30.203 TRP limits.

The plots from 1-200GHz show corrected average EIRP levels. Plots below 1GHz are corrected field
strength levels. The average EIRP reported below is calculated per section 5.2.7 of ANSI C63.26-2015
which states: EIRP (dBm) = E (dBpV/m) + 20log(D) — 104.8; where D is the measurement distance (in the
far field region) in m. The field strength E is calculated E (dBuV/m) = Spectrum Analyzer Level (dBm) +
Antenna Factor (dB/m) + Cable Loss (dB) + Harmonic Mixer Conversion Loss (dB) + 107. All appropriate
Antenna Factor and Cable Loss have been applied in the spectrum analyzer for each measurement. For
measurements > 50GHz, Harmonic Mixer Conversion Loss was also applied to the spectrum analyzer.

Sample Analyzer Offset Calculation (1 - 50GHz, test distance = 1m)

EIRP (dBm) = Spectrum Analyzer Level (dBm) + Antenna Factor (dB/m) + Cable Loss (dB) + 107 + 20log(D)
—104.8

All factors except spectrum analyzer level are applied as correction factors each band in the analyzer.

Sample Analyzer Offset Calculation (50 - 200GHz, test distance = 1m)

EIRP (dBm) = Spectrum Analyzer Level (dBm) + Antenna Factor (dB/m) + Cable Loss (dB) + Harmonic
Mixer Conversion Loss (dB) + 107 + 20log(D) — 104.8

All factors except spectrum analyzer level are applied as correction factors each band in the analyzer.
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Emissions below 18GHz were measured at a 3 meter test distance, while emissions above 18GHz were
measured at the appropriate far field distance. The far field of the mmWave signal is based on formula:
R > 2D?%wavelength, where D is the larger between the dimension of the measurement antenna and the
transmitting antenna of the EUT. In this case, D is the largest dimension of the measurement antenna.

Frequency Range(GHz) Wavelength(m) Far Field Distance(m) Measurement Distance(m)
18-40 0.008 054 (EIRP and B;h?jOEdge = 3.00)
40-50 0.006 1.05 1.50
50-75 0.004 0.69 1.00
75-110 0.003 0.46 1.00
110-175 0.002 0.34 1.00
175-200 0.002 0.16 1.00

All emissions from 18GHz - 50GHz were measured using a spectrum analyzer with an internal preamplifier.
Emissions above 50GHz were measured using a harmonic mixer with the spectrum analyzer.

All RSE's were measured with 1CC. It was determined that adding more CC's causes the overall amplitude
of just 1CC to decrease, therefore, 1CC is the worst case for the purposes of spurious emissions
measurements.

pi/2-BPSK, QPSK, 16QAM and 64QAM modulations were all investigated in SISO, SISO-Dual and MIMO
configurations. The highest spurious emissions were for the SISO-Dual antenna configuration consistent
with this also being the configuration with the highest EIRP. The SISO-Dual configuration was, therefore,
use for the final emission measurements.

5G NR: All Waveforms (CP-OFDM vs DFT-s OFDM) were investigated to determine the worst case
configuration. All modes of operation were investigated and the worst case configuration results are
reported in this section.

Band n261 RSE reported only mid channel because no emissions were detected above noise floor except
18 — 27.5 GHz, 28.35 - 40 GHz and 50 — 75 GHz.

Band n260 RSE reported only mid channel because no emissions were detected above noise floor except
50 - 75 GHz.

All RSE’s were investigated in EN-DC mode and with 802.11 chipset active. It was determined that there is
no new emission introduced by EN-DC mode, or the 802.11 chipset. For EN-DC mode, n261 and n260 use
LTE B2, B5, B12, B13, B14, B30, B48 and B66.

There was no discernible difference in the spurious emission levels when using different LTE anchor bands.
Thus, LTE Band 66 was used as a representative anchor band for EN-DC investigations.

RESULTS
See the following pages.
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REPORT NO: 4789867826-E9V2 DATE: 2021-06-02
FCC ID: A3LSMT738U

8.4.1. RADIATED SPURIOUS AND HARMONIC EMISSIONS RESULT

Module 0/ n261

30 — 1000 MHz Result

| 5L SUUON Lob Chamber 2 2021 Moy 24 81:37:27
Roediated Emissions - 3 Meters
o Project Number 4789867826
Client: Semeung
Config:iEUT
Made: ENDC_Be low_16_Ant K_n261_LTE_B66
-5 Tested by:47989
~13 dEn
s
5 2o
]
C
a
N3
L
5
£
MO £ 45
o
n261 -55
_65
byl
ikl wm"““““”*“ﬂuuw
77wamwwwwﬁ Wmmwwﬂw
30 700 7000
Freguency (MHz)
Forge > B e/t st foie S Too Fpiode Fesition | Fonge (M RUAB)  RemAin Dei/Avg Mok S Fie Fopeiod Pt
it ot TG ST PRI g S)  (Toncbetuto) B MG b
Mid Channel / Horizontal
| 501 SUMON Leb Chamber 2 2021 Moy 24 81:37:27
Rodiated Emissions - 3 Meters
o Project Number 4789867826
Client: Semeung
Config:iEUT
Made: ENDC_Be low_16_Ant K_n261_LTE_BG6
-5 Tested by:47989
~13 dEn
s
o5
o
9
T o-35
&
2
£
MO 8 45
n261 -55
_65
| oAbt
TR s '““*”-‘“w.ww“wmw
el
30 700 7000
Freguency (MHz)
Torge G0 UL Fel/Atin Doty o S Tie Fpiode Fesition | Fange (0 RWUAB)  RerAiin Dei/avg Mok S Fis Fpeied Feilion
0 o A UL S Tomeute) o W o3
Mid Channel / Vertical
Meter : Corrected .
Marker Frequency Reading Det VULBO163 749 Below 1G[dB] Conversion Reading -13dBm Margin Azimuth Height Polarity
(MHz) (dBm) Factor[dB] dBm (dB) (Degs) (cm)
1 993.0733 -61.63 RMS 28.4 27.1 118 -48.53 - - 0-360 400 H
2 989.4844 -61.28 RMS 283 27.2 11.8 -48.38 - - 0-360 200 V.

RMS - RMS detection

No emissions were detected above noise floor this antenna and band. Thus reported mid channel
data.
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REPORT NO: 4789867826-E9V2
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DATE: 2021-06-02

1 — 18 GHz Result

UL SUUON Lab Chanber 2 2021 May 24  00:35:00
Rodicted Emissions 3-Meters
] Project Number:4789867826
e Client:Samsung
Config:EUT
Mode :ENDC_1_186Hz_Ant K_n261_LTE_B66
26 Tested by:479839
q
e
= 4]
2 ~13cBr
5
5 o-1g
4
g
E
MO s -20
K
n261 B ————
-48
-58
1 18 8
Frequency (GHz)
Range (GHz) RBU/UBY Ref/Attn  Det/fvg Mode Sueep Pts  #Swps/Mode Position Range (BHz) RBW/VB Ref/Pttn  Det/fvg Mode Sueep Pis  #Swps/Mode Position
1:1-3 N(-6dB) /3M 34/38 AJER/Pur Avg(RMS)  85msec(futo) 4001 MAXH 8-36Bdegs H 3318 IMC-6d8) /M e/28 AUER/Pur fivg (RMS) IBmeec(futa) 3Bk MAXH B-368degs 158 cm
Mid Channel / Horizontal
UL SUMON Lab Chanber 2 2821 May 24  ©0:35:80
Rodicted Emissions 3-Meters
] Project Number:4789867826
el Client:Samsung
Config:EUT
Mode :ENDC_1_186Hz_Ant K_n261_LTE_B66
20 Tested by:47989
e
_ 4] E
8 ~13clBn
T o-1m
i
E
- 4
MO 8 -20 i
n261 -39
-4p
-58
1 18 18
Frequency (GHz)
Range (GHz) RBU/UBY Ref/Attn  Det/fvg Mode Sueep Pts  #Sups/Mode Position Range (BHz) RBWVBU Ref/fttn  Det/fvg Mode Sueep Pls  #SupsMode  Position
Mid Channel / Vertical
Trace Markers
Meter . Corrected . .
Frequency " Conversion Margin Azimuth Height .
Marker (GHz) R(Z?Bdr:;g Det 3117_00168724 10dB ATT[dB] Factor[dB] RzaBdr\nng -13dBm (dB) (Degs) (cm) Polarity
**1 1.779 -4.22 RMS 29.6 -215 11.8 15.68 33 -17.32 0-360 150 H
**2 1.779 -19.63 RMS 29.6 -215 11.8 .27 33 -32.73 0-360 150 \
3 17.95699 -64.21 RMS 41.7 -8.4 11.8 -19.11 -13 -6.11 0-360 150 H
4 17.97749 -63.97 RMS 41.6 -8.3 11.8 -18.87 -13 -5.87 0-360 150 \4

RMS - RMS detection

** Marker 1 and 2 were the fundamental signal of LTE Band 66 that was used as a representative

anchor band for EN-DC investigations.
No emissions were detected above noise floor this antenna and band. Thus reported mid channel

data.
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DATE

: 2021-06-02

18 - 27.5 GHz

Full Scan_18-27.5_47989
Swept SA

+|Z00m Scan_47989
Swept SA

T SIGHT e e 1w o
[ weniadn fGwn e
M 0
n261 ¢
BW
50MHz
s BW 10 Mtz e B MR Sweap 175 1m0 (4000 pr]
wO oM ? e 22 A [EE 24
Low Channel / Horizontal
;n:}\b;z;r;;n?ﬁjmn .éﬁ%{:n}iﬂﬁﬂ ;W;Ti&'“ iyzer 6 +
KEYSIGHT v e e e o
L G0 W Paih Standand Goin: Low Tig: Free Run
M 0
n261 ¢
BW
50MHz
T e e o
o M2 e S LEPR
Low Channel / Vertical
Final Measurement Data Table
Frequency | Bandwidth . |Ant pol| X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZ] [MHZ] [H/V] | [degree] | [degree] | [dBm] [dBm] [dB]
27228.23 50 SISO-Dual QPSK Vv 132.1 285.0 -32.44 -13 19.44
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DATE: 2021-06-02

;uH S(;r:{‘!ll?? 5 47989 N éown sSz:nﬁasu ;W[w&ﬁnamerﬂ +
wept wepl wept S
KEYSIGHT rout 7F linput 2 50 0 " liwg Type: Power (RMS)
[ Frvarm e
‘sm-m\noda Ref Lavel 20.00 dBm
M 0
n261 ¢
BW
50MHz
Start 18.000 GHz #Video aw:fo MHz" Stop 27.500 GHz
#Res BW 1.0 MHE Sweep ~17.8 ms (40001 pes)
UL k2 % E
Mid Channel / Horizontal
;uu 5:;:_«&27 5_47089 N éovr\ ssc:n_msa gw:w&»xnavyzera +
KEYSIGHT nout RF w1 2. 50 0 WAllen. 14 dB PNO: Fast g Type: Power (RMS)
- W Palh: Standard I Gl Low Ti: Frse Run s
- S Track O A
M 0
n261 ¢
BW
50MHz
Start 18.000 GHz #Video aw:fo MHz" Stop 27.500 GHz
#Res BW 1.0 MHE Sweep ~17.8 ms (40001 pes)
5 (7 M
Mid Channel / Vertical

No emissions were detected above noise floor.
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DATE: 2021-06-02

Full Scan_18-27.5_47989 +|Z00m Scan_a7asa Spectrum Analyzer 6 +
Swept SA Swept SA Swept SA
KEYSIGHT rout 7F linput 2 50 0 " liwg Type: Power (RMS)
[ Frvarm e
‘Sm\llDdeB Ref Lavel 20.00 dBm
MO
n261 '
BW
50MHz
Start 18.000 GHz #Wideo aw:fo MHz" Stop 27.500 GHz|
#Res BW 1.0 MHE Sweep ~17.8 ms (40001 pes)
UL k2t % E
High Channel / Horizontal
;uu 5:;:_«&27 5_47089 N éovr\ ssc:n_msa gw:w&»xnavyzera +
KEYSIGHT nout RF w1 2. 50 0 WAllen. 14 dB PNO: Fast g Type: Power (RMS)
- S Track O A
MO
n261 4
BW
50MHz
Start 18.000 GHz #Wideo aw:fo MHz" Stop 27.500 GHz|
#Res BW 1.0 MHE Sweep ~17.8 ms (40001 pes)
GRS ke .
High Channel / Vertical

No emissions were detected above noise floor.
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DATE: 2021-06-02

Full Scan_18-27.5_47949 +
Swept SA
KEYSIGHT 'mwut RF
RL g
o
M 0
L
n261
BW
100MHz
Start 18.000 GHz #Wideo aw:fn MHz* Stop 27.800 GHz
#Res BW 1.0 MHz Sweep ~17.5 ms (40001 pts)
wo ol |? e .22 % 55 3
Low Channel / Horizontal
;uH S(;r:{‘!ll?? 5 47989 Spectrum Analyzer 6 +
wept
KEYSIGHT nout AF liwg Type: Power (RMS)
RL JAvg Hald > 100100
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BW
100MHz
Start 18.000 GHz WIdanW;ﬂMHz' Stop 27.500 GHz
#Res BW 1.0 MHE Sweep ~17.8 ms (40001 pes)
g9 l?nE e M
Low Channel / Vertical

Final Measurement Data Table

Frequency |Bandwidth .| Ant pol | X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZz] [MHZz] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
27007.87 100 SISO-Dual QPSK H 323.6 98.9 -30.14 -13 17.14
27251.19 100 SISO-Dual QPSK H 358.7 102.5 -29.17 -13 16.17
27251.15 100 SISO-Dual QPSK \ 220.0 269.5 -33.08 -13 20.08
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DATE: 2021-06-02

;uH S(;r:{‘!ll?? 5 47989 N éown sSz:nﬁasu ;W[w&ﬁnamer B +
wept wepl wept S
KEYSIGHT rout 7F linput 2 50 0 " liwg Type: Power (RMS)
[ Frvarm e
‘Sm\llDdeB Ref Lavel 20.00 dBm
M 0
¢
n261 ‘
BW
100MHz
Start 18.000 GHz wm-aaw;o MHz" Stop 27.500 GHz
#Res BW 1.0 MHE Sweep ~17.8 ms (40001 pes)
w -l ? 22 A x
Mid Channel / Horizontal
;uu 5:;:_«&27 5_47089 N éovr\ ssc:n_msa gw:w&»xnavyzera +
KEYSIGHT nout RF w1 2. 50 0 WAllen. 14 dB PNO: Fast g Type: Power (RMS)
- W Palh: Standard I Gl Low Ti: Frse Run s
- S Track O A
M 0
n261 4
BW
100MHz
Start 18.000 GHz wm-aaw;o MHz" Stop 27.500 GHz
#Res BW 1.0 MHE Sweep ~17.8 ms (40001 pes)
we Wl ? 22 A x
Mid Channel / Vertical

No emissions were detected above noise floor.
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DATE: 2021-06-02

Full Scan_18-27.5_47989 +|Z00m Scan_a7asa Spectrum Analyzer 6 +
Swept SA Swept SA Swept SA
KEYSIGHT rout 7F linput 2 50 0 " liwg Type: Power (RMS)
[ Frvarm e
‘Sm\llDdeB Ref Lavel 20.00 dBm
MO
¢
n261 ‘
BW
100MHz
Start 18.000 GHz #Wideo aw:fo MHz" Stop 27.600 GHz
#Res BW 1.0 MHE Sweep ~17.8 ms (40001 pes)
UL k2Rt % E
High Channel / Horizontal
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G T T R = oL
- S Track O A
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4
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BW
100MHz
Start 18.000 GHz #Wideo aw:fo MHz" Stop 27.600 GHz
#Res BW 1.0 MHE Sweep ~17.8 ms (40001 pes)
GRS ke .
High Channel / Vertical

No emissions were detected above noise floor.
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DATE: 2021-06-02

28.35 — 40 GHz Result

gwrac;rk_za 35-40_48018 N émssc:n_mme gue trum Analyzer & +
KEYSIGHT mout A7 WAllen 14 4B PNO.F: Type P
G I SRR e
MO N
n261
BW
50MHz
s B 10 Mtz e o Sweap~20.3 1m0 (4000 pr]
wO o M? e =22 A EH 2%
Low Channel / Horizontal
;n:’\\[‘z[;rk?ﬂ 35-40_46918 ;DEDTUWN\ yzer 6 +
KEYSIGHT [rout 7F PHO: Fast liwg Type: Power (M
R oo e, fuewie
—5 — Sig Trak O
‘s%\-m\noua Ref Lavel 20.00 dBm
M 0 )
n261
BW
50MHz
Start 28.350 GHz #Video BW. 3‘!] MHz" Stop 40.000 GHz
#Res BW 1.0 MHz Sweep ~23.3 ms (40001 pis)|
E sl U ah=75 ] o 0 ::
Low Channel / Vertical
Final Measurement Data Table
Frequency | Bandwidth . |Ant pol| X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZz] [MHz] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
28605.17 50 SISO-Dual QPSK \Y 1734 262.9 -19.24 -13 6.24
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DATE

: 2021-06-02

;n:}\;z;rkza 3540 46818 N éﬁ%{:n}ﬁmg ;ﬁtpr(usr;.lnawzer 6 Sf;\“rlér:-ﬂndvzer 7 +
KEYSIGHT [rout 7F 0 Watten 14 d8 PHO: Fast liwg Type: Power (RMS)
T : AU
?:;\:l::‘wda Ref Lavel 20.00 dBm
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BW
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s B 10 Mtz e o Sweap~20.3 1m0 (4000 pr]
WO~ M2 PR
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?ﬂ‘rswcgrl‘f?& 35-40_48018 N éovr\ Ssc:r\_460|3 gwcw&,ﬂnavyzerﬂ +
KEYSIGHT nout ¢ T T 4 Type Power (R
e T -
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¢
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BW
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s B 10 Mtz e o Sweap~20.3 1m0 (4000 pr]
we | ? s 22 A [EE 24
Mid Channel / Vertical
Final Measurement Data Table
Frequency |Bandwidth . |Ant pol | X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHZz] [MHZz] [H/V] | [degree] | [degree] | [dBm] [dBm] [dB]
30137.85 50 SISO-Dual QPSK \Y 180.6 222.6 -24.91 -13 11.91
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Full Scan_28 35-40_46818 Spectrum Analyzer 7 +
Swept SA Swept SA
KEYSIGHT mout RF
RL :l
w
‘SN\JM\MOUB Ref Lavel 20.00 dBm
MO
)
n261
BW
50MHz
Start 28.350 GHz WIdeW!‘o MHz" Stap 40.000 GHz
#Res BW 1.0 MHz. Sweep ~23.3 ms (40001 pts)
O l? e LN
High Channel / Horizontal
Full Scan_28 35-40_46018 4|Zo0m Scan_d6a1a Spectrum Analyzer 7 +
Swept SA Swept SA Swept SA
KEYSIGHT nout RF WAllen 14 dB .
G s
L
Log v
MO '
n261
BW
50MHz
Start 28.350 GHz WIdeW!‘o MHz" Stap 40.000 GHz
#Res BW 1.0 MHz. Sweep ~23.3 ms (40001 pts)
g~ m? s e LN
High Channel / Vertical

Final Measurement Data Table

Frequency |Bandwidth .| Ant pol | X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHz] [MHz] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
29740.54 50 SISO-Dual QPSK H 275.7 112.5 -25.22 -13 12.22
29740.49 50 SISO-Dual QPSK \Y 9.2 65.9 -21.88 -13 8.88
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Full Scan_28 35-40_46818 Spectrum Analyzer 7 +
Swept SA Swept SA
KEY5|GHT Input. RF
RL :l
El
‘sm-ro\nwa Ref Lavel 20.00 dBm
M 0
)
n261
BW
100MHz
Start 28.350 GHz WIdeW!‘o MHz" Stop 40.000 GHz
WRes BW 1.0 MHz. Sweep ~23.3 ms (40001 pts)
€O M? e -3 W B
Low Channel / Horizontal
Full Scan_28 35-40_46018 4|Zo0m Scan_d6a1a Spectrum Analyzer 7 +
Swept SA Swept SA Swept SA
KEYSIGHT nout RF WAllen 14 dB .
[ e e
o
Log A
M 0 .
n261
BW
100MHz
Start 28.350 GHz WIdeW!‘o MHz" Stop 40.000 GHz
WRes BW 1.0 MHz. Sweep ~23.3 ms (40001 pts)
g9 l?enEe MBS
Low Channel / Vertical

Final Measurement Data Table

Frequency |Bandwidth .| Ant pol | X-Axis Y-Axis Result Limit Margin
EUT Beam | Modulation
[MHz] [MHz] [H/V] | [degree] | [degree] [dBm] [dBm] [dB]
28582.15 100 SISO-Dual QPSK H 358.2 414 -26.25 -13 13.25
28582.11 100 SISO-Dual QPSK \Y 357 90.8 -20.46 -13 7.46
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