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S000MHz  GODOMHz 2000kiz 2078 (1979)  6005M 5276 (4276  GOTEM -
GODOMHZ  1000MHZ 100OMHZ 2930 (2030)  GOOOM 4570 (3570)  B840M
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M0OMHz  2000MHZ 1000MHZ 4671 (2071)  -1403M (2325 1403M
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5000MHz  G000MHz 2000kHz 5308 (4308) -5000M 2940 (194D)  SDOSM -

BO00MHz  1000MHz 1000MMz 4508 (3506] 8A20M 3819 (2819)  G020M

1000MHz  1400MHz T00DMHz 4656 (3356) 1320M 4540 (324D)  1134M )T

1400MHz  2000MHz 100DMHz  4BO2  (2302) MODM 4847  (2147)  M2TM
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2500 MHz AS00MHz 1000 kHz 2671 (1371) 2510M (] -
ISO0MH:  GOOOMMz 1000MHZ 2409  (1108)  3545M (=]
8.000 MHz 1000 MHz  1.000 MHz 3382 (882 8050M =) ™
2500 MHz 3500MHz 1000 kHz - [ 2590  (-1590) 2500 M
3500 MHz TEOOMHz 1000 MHz f=) 2108 (1198) 3560M
7.500 MHz BS00MHz 1000 MHz [ — 3160 (-1860) 7535M
4s00ME 1000 1000Ma - RS P T
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Span 20 MHz
Total Power Ref 23270Bmi  SMHZ
-
Stant Freq SwopFreq  tegEBW  dBm  ALm(d8) Freq(Hz)  dBm  ALmidB)  Freq (Hz)
2500 MHz 3500MHz  1000kHz 1675 (-375) 2500 M =) - =
3500 MHz 8000 MHz  1.000 MHz 344 (1844) 3523 M =)
8000 MHz 1000 MHz  1.000 MHz 4515 (-20.15) 8860 M =) V
2500 MHz 3500 MHz 1000 kHz =) 5354 (4354) 2585M
3,500 MHz T500 MHz  1.000 MHz - ) 4458 (-3458) 3500M
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Eeyveght Spectrem Anelyzer - Spectrum Emseson Mesk =R
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Stant Freq SwopFreq  tegEBW  dBm  ALm(d8) Freq(Hz)  dBm  ALmidB)  Freq (Hz)
2500 MHz 3500MHz  1000kHz 5344 (4044) 2500 M =) - =
3500 MHz B.000 MHz  1.000 MHz 4525  (3225) 3500 M =)
8.000 MHz 1000 MHz  1.000 MHz 4627 (21.2T) 8200 M =) v
2.500 MHz 3500 MHz  100.0 kHz (=) 1834 (8.34) 2505M
3500 MHz 7500 MHz  1.000 MHz =) <3283 (2283 3520M
7.500 MHz 8500 MHz  1.000 MHz = 4478 (N76) T505M
B.500 MHz. 1000 MHz  1.000 MHz =] 4505 1-2005) B530M .
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25000 350MHz 1000k 1885 (685  2505M 5179 (4179  250M -
3500ME  TS00MHE 1D00MH 3220 (2220)  AS20M 4360 (3369)  4400M
7500MH:  GEOMHZ 1D0OMH: 4350 (3050)  TG5M 4480 (3189)  B0BOM T
BHOMIE  1230MH TD0OMHE 4438 (1939 BSAOM 4560  (2061)  BHHOM
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Swifeq  Swpfrea  IiegBW  dfm  ALmidB) Freqt  dBm  AUmic) Freq(tz) 10 idreoden REL TR 1| IR
2500M 3S0MH: 000K 2584 (1584 2500M 2596 (1595  2500M
3500MHz  THOMR: 1000MH: 2276 (218)  SWOM 2043 (1043  3560M
7500 MHz B500MHz 1000 MHz 2800 (15.00) FH10M 2751 {-1451) TE25M |8
BS00MMZ  TZ50MH TO0DMH 0% (596)  B50M 295 (458  B560M
11.00 MHz 1500MHz 1000 MHz (=) - - (=] -
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J000MHz 4000z 1000Mz i - o
= m—
QPSK Mid channel FRB
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Total Power Ref  z3ca0om/  5hHz
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Start Freq SwpFreq  inlegBW  dBm  ALm(dB) Freq(Hz)  dBm ALmidB) Freq (Hz)
2500MHz  3500MHz  1000kHz 5267 (4287)  2505M 1672 (672  2500M -
3500 MHz T500MHz  1.000 MHz 4427 (3a27) G440 M 3233 (2233 3E0M
7 500 MHz 8500 MHz  1.000 MHz 4481 (3181) 7805 M 4420 (3120) TEEOM |5
8 500 MHz 1250MHz 1000 MHz 4558  (-2058) 9100 M 4427 (192T) 1062M
11.00 MHz 1500 MHz 1000 MHz - =) - =) =
1500M WDOOMH  1000MHz “ )
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QPSK Mid channel 1RB Offset High
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|0 st Ref 30.0 dBm, Start Freq SwpFreq  blegBW  dBm  ALm(d8) Freq(tz)  dBm  ALmiB)  Freq (Hz)
2500z 3500MHz  1000kHz 1851 (851  2505M 5359  (4356)  2500M -
A500MH:  TS00MHz TDOOMH: 3360 (2380)  AS20M 4554 (3550)  G460M
7 500 MHz 8500 MHz  1.000 MHz 4604 (3304) T570M 4881 (-3361) B345M =
8 500 MHz 1250MHz  1.000 MHz 4579 (2079) 9060 M A700  (2200) 8580M
11.00 MHz 1500MHz  1.000 MHz =) - (] ol
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J000MHZ_ 4DODMHZ 1000 MHE 1 I
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Sarifreq  Sopfreq  InkegBW  d8m  ALm(dB) FreaHz)  dBm  ALmid8) Freq (Hz) 10 idreoden REL TR 1| IR
2500Mz  BK00MH:  10D0KMe 2574 (1574)  2605M 2600 [1600]  2500M -
IS00MHE  TSOOMHZ  1000MHG 2035 (1036)  3500M 2132 (132 3560M
TS00MH:  BSOOMHz 1000MHr 2882 (1562  T500M 2034 (1634  TS00M S
B.500 MHz 1250MHz  1000MHz 3258 -758) B500M 3305 (-805) 8500 M
11.00 MHz 1500MHz 1000 MHz (=) - (=] -
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2500z 3500MHz  1000kHz 5370 (4370)  2510M 1838 (838)  2500M -
I500Mz  TSO0MHZ 0DOMHZ 4518 (3513)  4G60M 3364 (2364)  3520M
7500MHz  BEOOMHZ TODDMHZ 4627 (2327)  AHSM 4641 (341 TS15M
BE00MH:  1250Miz  1D0OMH: 4863 (2183)  AS40M 4583 (2063)  Q400M
00MHz  1500MHz 1000 MHz [ - - [
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2500Mez  3500MHz  1DDOKHZ 2071 (1571  2505M [=) -
IS00MHz  BOOOMHz 100DMHz 2505 (4205)  -3500M )
8.000 MHz 1000 MHz 1,000 MHz 3346 (-8.48) 8030M =) ¥
2500 MHz 3500MHz 1000 kHz - =] 2788 (-1788) 2510M
I500MHz  THOOMHZ 100D Mz - 2377 (1377 3B0OM
TSOOME  BSOOMM: 1000 M = 307 (1BO7)  7500M
G500MFZ  1000MHz 1000 Mg iy 33 830 853M .
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Start Freq SwpFreq  integBW  dBm  Alm(dB) Freq(z)  dBm  ALmidB)  Freq (Hz)
2500MHz  3500MHz 1000k 1BET  (58T)  2500M (=] ~E
A0MHz  BO0DMHZ 1000MHz 3136 (2036  3523M (=)
BODOMHZ  100DMHZ 100DMHz 4555 (2055  -8200M =
2500MHz  3500MHZ 1000 kHz =) S410 (4410)  2485M
IS0MHz  TS00MHZ  1.000 MHz =) 4525 (3525 2600M
THOMHz  BS0DMHz 1000 MHz =1 4567 (26T)  B440M
BSOMHz  100DMHZ  1.000 MHz =) 4554 (20540 BEESM .
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Total Power Ref  22370Bm/  5MHz

Lower “Pesk Upser

Start Freq StopFreq  WlegBW  dBm  ALm(d8) Freq{Hz)  dBm ALmidB) Fren (Hz)

2500MHz  3500MHz  1000KHz 5452 (4152)  3420M ) -

3500MHz  BO0OMHz 1DDDMHz 4588 (3288)  A545M (=]

BOOOMHz  1000MHz 100DMHz 4653 (2153) .8330M -

2500MHz  3500MHz 1000 kHz ] 2043 (1043 2510M

3500MHz  TS00MHz 1000 MHz ) 3338 (2336)  3E0M

TS00MHz  BSOOMHZ 1000 MHz ) 4508 (3208 T515M

BSOOMHz  10.00MHz  1.000 MHz i) 4520 (2028)  GB0BM .
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Freq: 2 Radio Sud: None
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g
T
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Ref Offset 1182 dB Lower < Peak > Upper.
|0 st Ref 30.0 dBm, Start Freq SwpFreq  blegBW  dBm  ALm(d8) Freq(tz)  dBm  ALmiB)  Freq (Hz)
2500z 3500MHz  1000kHz 1857 (857)  2505M 5321  (4321)  2500M -
A500MH:  TSO0MH: TDOOMHz 3440 (2040)  AS2M 4467 (3467} 4000
7 500 MHz 8500 MHz  1.000 MHz 4T (317 8205 M 4535 (-3235) BAS5M =
8 500 MHz 1250MHz 1000 MHz 4439 (-1939) 9760 M 4626  (-2126) 8560 M
11.00 MHz 1500MHz  1.000 MHz - =) - (] ol
150002 3000MHz  1000MH “) )
3000MH 4000MHZ 1D00MH: 1 o
160QAM Mid channel 1RB_Offset Low
v Spacrem Ay - Spctrum Eswon Mk [E=S[r
s C At 3631 Py 3, 2020
[Center 2.503 Gz Span 20 Mz ‘Canter Frea: 2633000000 GHz Radio Std; None
_ s Trig: ree Run “Avg: 100.00% o 10
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Total Power Ref  2180d5m, 5z FGainton
Lowar < Paak Unpar Ref Oset 1152 dB.
Gmifen  Sopfrq  hkgEW  din  AleWB Fropi) Bm  AlewE Feapt) 10 st Ref 300 dBm
2500MHz  3500MH:  1000KH: 2710 (1710)  2500M 2634 {1634 2505 -
3IS00MHE  TSOMHZ 1000Mi 2172 (1172)  3S0M 2091  (1081)  3560M
TS00MHE  BEOOMHz 1000MHr 2003 (1803)  TSOM 2816 (1518)  T515M S
BS0MHZ  1250MHz 100DMMz 3225 (729  BSIOM 058 (556  B560M
MO0MHz  1500MHz 1000 MHz . fh . )
1500 3000MH:  1000MH: “) )
000N 4000MHz 1000 Mz o 3
=
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lCenter 2.593 GHz Span 20 MHz
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Serfreq  SwpFrea  niegBW  dBm  ALm@8) Frea(tz)  dBm  ALmGB) Freq Hz)
2500z 3500MHz  1000kHz 5416 (4416  2510M 1873 (873)  2500M -
I500Mz  TSO0MHZ 10DOMHz 77 (3477)  A920M 3368 (2368)  3520M
7500Miz  BSOOMHz TODDMHz 4578 (2278)  BO00M 4489 (3189)  TS40M
BE00MH:  1250Miz  1D0OMH 4620 (2120)  BE20M 4487 (1997)  1022M
M00MH:  1500MHz 1000 MHz =) - R
1500MH  3000MHz 1000 MH - (-
000MH  A000MHC 1.000MHZ - -
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P e St - Sy i Rk
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— =TT - T Avg: 100.00% o710
IFdekectorw amen: 30 68 Rodlo Davies: BTS Total Power Ref  z1a4dbm/  5MHz
_ Ref Offset 1182 dB Lower < Pask > Uppee
19 o R0 0, StartFreq Sopfreq  legBW  dBm  ALm8) Frea(Hz)  dBm  ALmidB) Freq (Hz)
2500 Mtz 3500 MHz  100.0 kHz 2078 (1078) 2505 M 5479 (4479) 2500M -
3500 MHz T500 MHz  1.000 MHz 3812 3520M 4619 (-36.19) GE20M
7.500 MHz 8500 MHz  1.000 MHz 46.30 7505 M AT3T  (-3437) B200M ¥
8.500 MHz 1250MHz  1.000 MHz 46.49 9260 M 4742 (2242) 8560M
11.00 MHz 1500 MHz  1.000 MHz - =) -
15.00 MHz 000 MHz  1.000 MHz =)
I 30.00 MHz. 40.00 MHz  1.000 MHz - [5]
16QAM High channel 1RB Offset Low
e =
il . e e o5 g 13,2020
Center 2.688 GHz Span 20 MHz ‘Canter Freq: 2 887500000 GHz Rasio Std: None
PASS Gate: L6 we  Trig. Free Run Avg: 100.00% of 10
Total Power Ref  z0andbm/  5MHz — [Foalrion fhmen: 3098 Radio Device: 813
Lawar < Puak > Upper Ref Offset 1182 dB
Swifrg  Sopfeq megBW  dBm  aledD) Freqti) dBm  ALewH) Featiz 0 sz Ref 30.0 dBm
2500 MHz 3500MHz  1000kHz 2741 (AT11) 2500M 2120 (1720 2500M -
IS00MH:  TOOMR 1000MH 1987 (962)  3S00M 055 (1055)  350M
7500 MHz BS00MHz 1000 MHz 3074 (ATT4) T540M 3096  (-17.96) TEIEM 8
BS00MH  T230MMz T000MHZ 3433 (933  BSOM  M48 (945  B520M
11.00 MHz 1500 MHz 1,000 MHz (=) =)
500N J000MH: 100D ) )
J000MHZ 4000MZ 1000z - ~ o
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Center 2.688 GHz Span 20 MHz
Total Power Ref 2182dBm/ 5MHz
- cPeks U
Start Freq Stop Freq  Infeg BW dBm ALim(d8) Freq(Hz) dBm  ALimidB)  Freq (Hz)
2 500 MHz 3500MHz 1000 kHz 5538 (4538) 2540 M -1924 (024) 2500M -
2500 MHz T500MHz  1.000 MHz 4589 J AB00M 3466 (-2466) 3520M
7 500 MHz 8500 MHz  1.000 MHz 4663 (3383) 8320 M 4889  (3380) 7515M =
8 500 MHz 1250MHz  1.000 MHz 4730 (2230) 8500 M 4649 (2140) 9140M
11.00 MHz 1500MHz  1.000 MHz =) =) -
1500 MHz 3000 MHZ  1.000 MHZ =) -
30.00 MHz. 4000 MHz  1.000 MHZ (=) (£}

16QAM High channel 1RB_Offset High
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9.3. OUT OF BAND EMISSIONS

RULE PART(S)
FCC: §2.1051, §22.901, §22.917, §27.53

LIMITS

The power of any emission outside of the authorized operating frequency ranges must be attenuated
below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

Part 27.53:
(c)(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be attenuated
outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB.

(9) For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the
licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB.

(h) The power of any emission outside a licensee's frequency block shall be attenuated below the
transmitter power (P) in watts by at least 43 + 10 log., (P) dB.

(m) (4) For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB on all
frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on all
frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on all
frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or the
actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition, the attenuation
factor shall not be less that 43 + 10 log (P) dB on all frequencies between 2490.5 MHz and 2496 MHz
and 55 + 10 log (P) dB at or below 2490.5 MHz. Mobile Satellite Service licensees operating on
frequencies below 2495 MHz may also submit a documented interference complaint against BRS
licensees operating on channel BRS Channel 1 on the same terms and conditions as adjacent channel
BRS or EBS licensees.
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TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v03r01

The RF output of the transmitter was connected to a spectrum analyzer through a calibrated coaxial
cable. Sufficient scans were taken to show the out-of-band Emissions, if any, up to 10th harmonic.
Multiple sweeps were recorded in maximum hold mode using a peak detector to ensure that the worst-
case emissions were caught.

a) Setthe RBW = 100KHz for emission below 1GHz and 1MHz for emissions above 1GHz
(Tests were performed 1MHz [Worst case], to sweep 1 time for all frequency range)

b) SetVBW 2 3 x RBW,

c) Setspan = 1.5 times the OBW;,

d) Sweep time = auto couple;

e) Detector = rms;

f) Ensure that the number of measurement points = Max (40001);

g) Trace mode = average(WCDMA, LTE), Max hold(GSM, LTE Band41);

RESULTS
See the following pages.

NOTE : Please refer to section 5.4 for bandwidth and RB setting about LTE bands.

Page 52 of 88

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_22/24/27(04)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4789582668-E2V4 DATE: SEP 01, 2020
FCC ID: ASBLSMAS516JPN

9.3.1. OUT OF BAND EMISSIONS RESULT

GSM 850
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GSM 1900
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WCDMA Band 5
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LTE Band 5
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LTE Band 12
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LTE Band 41(PC?3)
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9.4. FREQUENCY STABILITY

RULE PART(S)
FCC: §2.1055, §22.355, §24.235,827.54

LIMITS

§22.355 - The carrier frequency shall not depart from the reference frequency in excess of 2.5 ppm for
mobile stations.

§24.235 - The frequency stability shall be sufficient to ensure that the fundamental emission stays within
the authorized frequency block.

§27.54 - The frequency stability shall be sufficient to ensure that the fundamental emissions stay within
the authorized bands of operation.

TEST PROCEDURE
Per KDB 971168 D01 Power Meas License Digital Systems v03r01

RESULTS
See the following pages.

NOTE : Test were performed each lowest or highest frequency on the modulation condition of more wide
bandwidth.(Please refer to section 9.1.1 OBW results)
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9.4.1. FREQUENCY STABILITY RESULTS

GSM 850, Channel 128/251, Frequency 824.2/848.8 MHz

Reference Frequency : GSM850 Low Channel 824.2 MHz / High Channel 848.8 MHz @ 20°C
Limit: +- 2.5 ppm = Low Channel 2060.500 Hz High Channel 2122.000 Hz
o = I i . Frequency Deviation Measureed with Time Elapse
ower Su nvironmen .
[Vdc]pp 0 Temperature [*C] Low Channel High Channel it
[MHz] Delta [ppm] [MHz] Delta [ppm]
3.85 50 824.20002189 -0.001 848.80002202 0.000 2.5
3.85 40 824.20002715 -0.007 848.80002060 0.002 2.5
3.85 30 824.20002325 -0.002 848.80002409 -0.002 2.5
3.85 20 824.20002134 0.000 848.80002231 0.000 2.5
3.85 10 824.20002580 -0.005 848.80002231 0.000 2.5
3.85 0 824.20002738 -0.007 848.80002773 -0.006 2.5
3.85 -10 824.20002800 -0.008 848.80005537 -0.039 2.5
3.85 -20 824.20002673 -0.007 848.80002563 -0.004 2.5
3.85 -30 824.20008268 -0.074 848.80006431 -0.049 2.5
Reference Frequency : GSM850 Low Channel 824.2 MHz / High Channel 848.8 MHz @ 20°C
Limit: +- 2.5 ppm = Low Channel 2060.500 Hz High Channel 2122.000 Hz
o s I i ! Frequency Deviation Measureed with Time Elapse
ower Su nvironmen .
[Vdc]pp 0 Temperature [*C] Low Channel High Channel Limit [apm]
[MHz] Delta [ppm] [MHz] Delta [ppm]
3.85 20 824.20002134 0 848.80002231 0 25
435 20 824.20003622 -0.018 848.80003568 -0.016 2.5
3.60 20 824.20003619 -0.018 848.80003532 -0.015 25
GSM 1900, Channel 512/810, Frequency 1850.0/1910.0 MHz
(Lowest Frequency:GPRS / Highest Frequency: GPRS)
Limit 1850 1910
e Flow @ F high @ Frequency
Condition
End of OBW End of OBW DS'ta Stability
VA
Temperature Voltage (MHz) (MHz) (H2) (ppm)
Normal (20C) 1850.0784 1909.9216
Extreme (50C) 1850.0785 1909.9217 wELE 0.039
Extreme (40C) 1850.0784 1909.9217 39.9 0.021
Extreme (30C) 1850.0784 1909.9217 55.1 0.029
Extreme (10C) Normal 1850.0784 1909.9217 44.9 0.024
Extreme (0C) 1850.0784 1909.9217 44.3 0.024
Extreme (-10C) 1850.0785 1909.9218 161.7 0.086
Extreme (-20C) 1850.0785 1909.9217 70.4 0.037
Extreme (-30C) 1850.0785 1909.9217 94.5 0.050
15% 1850.0785 1909.9217 53.4 0.028
20C -15% 1850.0784 1909.9217 43.6 0.023
End Point 1850.0784 1909.9217 445 0.024
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WCDMA Band 5

Reference Frequency : WCDMA Band 5 Low Channel 826.4 MHz / High Channel 846.6 MHz @ 20°C
Limit: +- 2.5 ppm = Low Channel 2066.000 Hz High Channel 2116.500 Hz
g g | - . Frequency Deviation Measureed with Time Elapse
OWF\r/dcl;pp v Temn[;Ie"rgtnun::T*C] Low Channel High Channel L (s
[MHz] Delta [ppm] [MHz] Delta [ppm]
3.85 50 826.40000437 0.001 846.60000638 -0.003 25
3.85 40 826.40000547 -0.001 846.60000563 -0.002 25
3.85 30 826.40000423 0.001 846.60000476 -0.001 25
3.85 20 826.40000488 0.000 846.60000407 0.000 25
3.85 10 826.40000376 0.001 846.60000648 -0.003 25
3.85 0 826.40000558 -0.001 846.60000602 -0.002 25
3.85 -10 826.40000534 -0.001 846.60000697 -0.003 25
3.85 -20 826.40000472 0.000 846.60000435 0.000 2.5
3.85 -30 826.40000345 0.002 846.60000363 0.001 2.5
Reference Frequency : WCDMA Band 5 Low Channel 826.4 MHz / High Channel 846.6 MHz @ 20°C
Limit: +- 2.5 ppm = Low Channel 2066.000 Hz High Channel 2116.500 Hz
= = : — . Frequency Deviation Measureed with Time Elapse
OWF\;dcl;pp v Temn;:rgtnun::?*cl Low Channel High Channel L (s
[MHz] Delta [ppm] [MHz] Delta [ppm]
3.85 20 826.40000488 0 846.60000407 0 25
435 20 826.40000526 0.000 846.60000462 -0.001 25
3.60 20 826.40000458 0.000 846.60000415 0.000 25
LTE Band 5
‘ Reference Frequency : LTE Band 5 Low Channel 824.7 MHz / High Channel 848.3 MHz @ 20°C
Limit: +- 2.5 ppm = Low Channel 2061.750 Hz High Channel 2120.750 Hz
. Frequency Deviation Measureed with Time Elapse
Pow[e\r/dsclipply Telrfwn;e"rg:ur?srg‘t@] Low Channel High Channel Ll (i
[MHz] Delta [ppm] [MHz] Delta [ppm]
3.85 50 824.70002219 -0.002 848.30001833 0.008 25
3.85 40 824.70002272 -0.003 848.30003400 -0.011 25
3.85 30 824.70001829 0.003 848.30001379 0.013 25
3.85 20 824.70002058 0.000 848.30002490 0.000 25
3.85 10 824.70002173 -0.001 848.30002220 0.003 25
3.85 0 824.70002105 -0.001 848.30002738 -0.003 25
3.85 -10 824.70001745 0.004 848.30001990 0.006 25
3.85 -20 824.70001841 0.003 848.30001742 0.009 25
3.85 -30 824.70002073 0.000 848.30001924 0.007 25
Reference Frequency : LTE Band 5 Low Channel 824.7 MHz / High Channel 848.3 MHz @ 20°C
Limit: +- 2.5 ppm = Low Channel 2061.750 Hz High Channel 2120.750 Hz
. Frequency Deviation Measureed with Time Elapse
Pow[e\r/ dScl;pply TeIrEnn';/;rrt;Pun::rEiC] Low Channel High Channel T
[MHz] Delta [ppm] [MHz] Delta [ppm]
3.85 20 824.70002058 0 848.30002490 0 25
4.35 20 824.70002938 -0.011 848.30003120 -0.007 25
3.60 20 824.70002129 -0.001 848.30002611 -0.001 25
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LTE Band 12 (Lowest Frequency:QPSK / Highest Frequency: OPSK)

Limit 699 716
" F low F high
Condition End of o@Bw e o(gw E’:'Zt)a Frsetgzﬁir:;y
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 699.1594 715.8431
Extreme (50C) 699.1594 715.8431 32.9 0.046
Extreme (40C) 699.1594 715.8431 315 0.045
Extreme (30C) 699.1594 715.8431 41.6 0.059
Extreme (10C) Normal 699.1594 715.8431 33.3 0.047
Extreme (0C) 699.1594 715.8431 27.3 0.039
Extreme (-10C) 699.1594 715.8431 41.8 0.059
Extreme (-20C) 699.1594 715.8431 32.7 0.046
Extreme (-30C) 699.1594 715.8431 33.6 0.048
15% 699.1594 715.8431 23.6 0.033
20C -15% 699.1594 715.8431 25.4 0.036
End Point 699.1594 715.8431 26.1 0.037
LTE Band 41 PC3 (QPSK)
Limit 2496 2690
N F low F high
Condition End of o@BW e ogw '(3:';)"“ F;?ZE?TE?
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 2493.9992 2691.9850
Extreme (50C) 2493.9992 2691.9850 36.2 0.014
Extreme (40C) 2493.9992 2691.9850 375 0.014
Extreme (30C) 2493.9992 2691.9850 41.1 0.016
Extreme (10C) Normal 2493.9992 2691.9850 42.6 0.016
Extreme (0C) 2493.9992 2691.9850 40.4 0.016
Extreme (-10C) 2493.9992 2691.9850 41.2 0.016
Extreme (-20C) 2493.9992 2691.9850 42.1 0.016
Extreme (-30C) 2493.9992 2691.9850 44.7 0.017
15% 2493.9992 2691.9850 35.1 0.014
20C -15% 2493.9992 2691.9850 36.5 0.014
End Point 2493.9992 2691.9850 38.2 0.015
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9.5. RADIATED POWER (ERP & EIRP)

RULE PART(S)
FCC: §2.1046, §22.913, §24.232, §27.50, 827.53

LIMITS
22.913(a) - The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.

24.232(c) - Mobile/portable stations are limited to 2 watts e.i.r.p. peak power and the equipment must
employ means to limit the power to the minimum necessary for successful communications.

27.50:

(b)(10) Portable stations (hand-held devices) transmitting in the 746-757 MHz, 776-788 MHz, and 805-
806 MHz bands are limited to 3 watts ERP.

(c) (10) - Portable stations (hand-held devices) in the 600 MHz uplink band and the 698-746 MHz band,
and fixed and mobile stations in the 600 MHz uplink band are limited to 3 watts ERP.

(d) (4) Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and mobile
and portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are limited to 1 watt
EIRP.

(h) The following power limits shall apply in the BRS and EBS:

(2) Mobile stations are limited to 2.0 watts EIRP. All user stations are limited to 2.0 watts transmitter
output power.

In addition, when the transmitter power is measured in terms of average value, the peak-to-average ratio
of the power shall not exceed 13dB.

TEST PROCEDURE

ANSI / TIA/ EIA 603 E Clause 2.2.17; ESU40 setting reference to 971168 D01 v03r01
For radiated output power measurement with a ESU40:

a) Set the RBW = OBW;

b) Set VBW 2 3 x RBW;

c) Set span = 2 x RBW;

d) Sweep time = auto couple;

e) Detector = rms;

f) Ensure that the number of measurement points = span/RBW;

g) Trace mode = max hold(GSM, WCDMA), average(LTE);

TESTRESULTS
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9.5.1. ERP/EIRP Results

GSM
ERP / EIRP
Band Mode Channel | f[MHz]
[dBm] (mW]
128 824.2 28.37 687.07
GPRS 190 836.6 28.54 714.50
251 848.8 28.80 758.58
GSM850
128 824.2 24.33 271.02
EGPRS 190 836.6 24.12 258.23
251 848.8 25.68 369.83
512 1850.2 29.35 860.99
GPRS 661 1880 28.42 695.02
810 1909.8 27.31 538.27
GSM1900
512 1850.2 27.99 629.51
EGPRS 661 1880 27.04 505.82
810 1909.8 26.22 418.79
WCDMA
ERP / EIRP
Band Mode Channel | f[MHZz]
[dBm] [mW]
4132 826.4 20.40 109.65
REL99 4183 836.6 21.50 141.25
4233 846.6 21.34 136.14
Band 5
4132 826.4 19.33 85.70
HSDPA 4183 836.6 20.16 103.75
4233 846.6 19.68 92.90
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LTE Band 5
BW RB Size/ ERP / EIRP
Band Mode f [MHZz]

[MHz] RB Offset [dBm] [mwW]
1/49 829.0 21.32 135.52
QPSK 1/25 836.5 21.85 153.11
1/0 844.0 20.39 109.40
10 1/49 829.0 20.18 104.23
16QAM 1/25 836.5 20.93 123.88
1/0 844.0 19.68 92.90
1/24 826.5 20.81 120.50
QPSK 1/0 836.5 21.76 149.97
1/0 846.5 21.58 143.88
> 1/24 826.5 19.63 91.83
16QAM 1/0 836.5 20.54 113.24
Band 5 1/0 846.5 20.94 124.17
1/14 825.5 19.84 96.38
QPSK 1/0 836.5 20.69 117.22
1/0 847.5 20.03 100.69
3 1/14 825.5 19.02 79.80
16QAM 1/0 836.5 19.66 92.47
1/0 847.5 19.11 81.47
1/3 824.7 19.96 99.08
QPSK 1/3 836.5 20.45 110.92
1/3 848.3 19.87 97.05
L4 1/3 824.7 18.81 76.03
16QAM 1/3 836.5 19.03 79.98
1/3 848.3 18.86 76.91
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LTE Band 12
BW RB Size/ ERP / EIRP
Band Mode f [MHz]

[MHz] RB Offset [dBm] [mW]
1/0 704.0 17.58 57.28
QPSK 1/0 707.5 17.76 59.70
1/0 711.0 17.90 61.66
10 1/0 704.0 16.91 49.09
16QAM 1/0 707.5 16.71 46.88
1/0 711.0 16.74 47.21
1/0 701.5 17.32 53.95
QPSK 1/0 707.5 17.98 62.81
1/0 713.5 17.72 59.16
> 1/0 701.5 16.55 45.19
16QAM 1/0 707.5 16.55 45.19
Band 12 1/0 713.5 17.10 51.29
1/0 700.5 17.55 56.89
QPSK 1/0 707.5 17.69 58.75
1/0 714.5 18.17 65.61
3 1/0 700.5 16.54 45.08
16QAM 1/0 707.5 16.97 49.77
1/0 714.5 17.44 55.46
1/3 699.7 17.40 54.95
QPSK 1/3 707.5 17.62 57.81
1/0 715.3 18.01 63.24
L4 1/3 699.7 16.50 44.67
16QAM 1/3 707.5 16.36 43.25
1/3 715.3 17.31 53.83
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LTE Band 41(PC3)

BW RB Size/ ERP / EIRP
Band Mode f [MHz]
[MHz] RB Offset [dBm] [mw]
1/99 2506.0 21.15 130.32
QPSK 1/49 2593.0 22.76 188.80
1/0 2680.0 22.99 199.07
20 1/99 2506.0 20.79 119.95
16QAM 1/99 2593.0 22.36 172.19
1/0 2680.0 24.01 251.77
174 2503.5 21.21 132.13
QPSK 174 2593.0 22.90 194.98
15 1/37 2682.5 22.39 173.38
174 2503.5 21.78 150.66
16QAM 174 2593.0 22.97 198.15
Band 41 1/0 2682.5 23.24 210.86
1/49 2501.0 22.06 160.69
QPSK 1/25 2593.0 22.63 183.23
10 1/0 2685.0 22.74 187.93
1/49 2501.0 22.57 180.72
16QAM 1/25 2593.0 22.88 194.09
1/0 2685.0 22.54 179.47
1/24 2498.5 22.11 162.55
QPSK 1/24 2593.0 23.23 210.38
5 1/0 2687.5 22.48 177.01
1/24 2498.5 21.57 143.55
16QAM 1/24 2593.0 22.94 196.79
1/12 2687.5 22.28 169.04
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9.5.2. ERP/EIRP DATA

GSM850
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-18
Test Engineer: 20896
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: GPRS 850 MHz Fundamentals
Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
GSMS850 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
GPRS f SGreading | Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
Low Ch
824.20 32.33 \ 3.0 -1.0 28.37 38.5 -10.1
824.20 20.36 H 3.0 -1.0 16.40 38.5 -22.1
Mid Ch
836.60 32.48 Vv 3.0 -0.9 28.54 38.5 -10.0
836.60 20.99 H 3.0 -0.9 17.05 38.5 -21.5
High Ch
848.80 32.71 \Y 3.1 -0.9 28.80 38.5 -9.7
848.80 20.87 H 3.1 -0.9 16.96 38.5 -21.5
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-18
Test Engineer: 20896
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: EGPRS 850 MHz Fundamentals
Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
GSM850 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
EGPRS f SGreading | Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
Low Ch
824.20 28.29 \Y 3.0 -1.0 24.33 38.5 -14.2
824.20 16.51 H 3.0 -1.0 12.55 38.5 -26.0
Mid Ch
836.60 28.06 \Y% 3.0 -0.9 24.12 38.5 -14.4
836.60 17.74 H 3.0 -0.9 13.80 38.5 -24.7
High Ch
848.80 29.59 \Y 3.1 -0.9 25.68 38.5 -12.8
848.80 17.21 H 3.1 -0.9 13.30 38.5 -25.2
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GSM1900
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-13
Test Engineer: 20882
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: GPRS 1900 MHz Fundamentals
Test Equpment:
Receiving: Horn 3117[00168724], and Chamber 2 SMA Cables
GSM1900 Substitution: Horn 3115[00167451], 8.5m SMA-type Cable
GPRS f SGreading | Ant.Pol. | Cable Loss | Antenna Gain EIRP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBi) (dBm) (dBm) (dB)
Low Ch
1850.20 20.26 \i 45 9.4 25.18 33.0 -7.8
1850.20 24.43 H 45 9.4 29.35 33.0 -3.7
Mid Ch
1880.00 19.10 Vv 4.5 9.2 23.76 33.0 -9.2
1880.00 23.76 H 4.5 9.2 28.42 33.0 -4.6
High Ch
1909.80 20.60 \i 4.6 8.9 24.96 33.0 -8.0
1909.80 22.95 H 4.6 8.9 27.31 33.0 5.7
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-13
Test Engineer: 20882
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: EGPRS 1900 MHz Fundamentals
Test Equpment:
Receiving: Horn 3117[00168724], and Chamber 2 SMA Cables
GSM1900 Substitution: Horn 3115[00167451], 8.5m SMA-type Cable
EGPRS f SGreading | Ant. Pol. | Cable Loss | Antenna Gain EIRP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBi) (dBm) (dBm) (dB)
Low Ch
1850.20 19.03 \i 45 9.4 23.95 33.0 -9.0
1850.20 23.07 H 45 9.4 27.99 33.0 -5.0
Mid Ch
1880.00 18.20 Vv 4.5 9.2 22.86 33.0 -10.1
1880.00 22.38 H 4.5 9.2 27.04 33.0 -6.0
High Ch
1909.80 19.46 \i 4.6 8.9 23.82 33.0 9.2
1909.80 21.86 H 4.6 8.9 26.22 33.0 -6.8
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WCDMA Band 5

UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-18
Test Engineer: 20896
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: Rel99 Band 5 Fundamentals
Test Equpment:
WCDMA Receiving: VULB9163-749, and Chamber 2 SMA Cables
Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
Band 5
REL99 f SGreading | Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
Low Ch
826.40 24.36 \Y 3.0 -0.9 20.40 38.5 -18.1
826.40 12.54 H 3.0 -0.9 8.58 38.5 -29.9
Mid Ch
836.60 25.44 Vv 3.0 -0.9 21.50 38.5 -17.0
836.60 13.10 H 3.0 -0.9 9.16 38.5 -29.3
High Ch
846.60 25.25 \Y 3.1 -0.9 21.34 38.5 -17.2
846.60 13.30 H 3.1 -0.9 9.39 38.5 -29.1
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-18
Test Engineer: 20896
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: HSDPA Band 5 Fundamentals
Test Equpment:
WCDMA Receiving: VULB9163-749, and Chamber 2 SMA Cables
Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
Band 5
HSDPA f SG reading | Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
Low Ch
826.40 23.29 \Y 3.0 -0.9 19.33 38.5 -19.2
826.40 11.40 H 3.0 -0.9 7.44 38.5 -31.1
Mid Ch
836.60 24.10 Vv 3.0 -0.9 20.16 38.5 -18.3
836.60 12.52 H 3.0 -0.9 8.58 38.5 -29.9
High Ch
846.60 23.59 \Y 3.1 -0.9 19.68 38.5 -18.8
846.60 12.40 H 3.1 -0.9 8.49 38.5 -30.0
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LTE Band 5
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 22943
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_QPSK Band 5 Fundamentals, 10MHz Bandwidth
LTE Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 5 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
10MHz f SGreading | Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
QPSK Low Ch
829.00 25.28 \i 3.0 -0.9 21.32 38.5 -17.2
829.00 13.92 H 3.0 -0.9 9.97 38.5 -28.5
Mid Ch
836.50 25.78 \ 3.0 -0.9 21.85 38.5 -16.7
836.50 14.78 H 3.0 -0.9 10.84 38.5 -27.7
High Ch
844.00 24.31 i 3.0 -0.9 20.39 38.5 -18.1
844.00 14.41 H 3.0 -0.9 10.49 38.5 -28.0
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 22943
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_16QAM Band 5 Fundamentals, 10MHz Bandwidth
LTE Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 5 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
10MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
16QAM Low Ch
829.00 24.14 \i 3.0 -0.9 20.18 38.5 -18.3
829.00 12.63 H 3.0 -0.9 8.68 38.5 -29.8
Mid Ch
836.50 24.86 Vv 3.0 -0.9 20.93 38.5 -17.6
836.50 13.67 H 3.0 -0.9 9.73 38.5 -28.8
High Ch
844.00 23.60 Vv 3.0 -0.9 19.68 38.5 -18.8
844.00 13.43 H 3.0 -0.9 9.51 38.5 -29.0
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UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 22943
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_QPSK Band 5 Fundamentals, 5MHz Bandwidth
LTE Test Equpment:
d Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 5 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
SMHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
QPSK Low Ch
826.50 24.77 Vv 3.0 -0.9 20.81 38.5 -17.7
826.50 13.58 H 3.0 -0.9 9.62 38.5 -28.9
Mid Ch
836.50 25.69 \Y 3.0 -0.9 21.76 38.5 -16.7
836.50 14.67 H 3.0 -0.9 10.73 38.5 -27.8
High Ch
846.50 25.49 \ 3.0 -0.9 21.58 38.5 -16.9
846.50 14.41 H 3.0 -0.9 10.49 38.5 -28.0
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 22943
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_16QAM Band 5 Fundamentals, 5MHz Bandwidth
LTE Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 5 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
SMHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
16QAM Low Ch
826.50 23.59 \ 3.0 -0.9 19.63 38.5 -18.9
826.50 12.84 H 3.0 -0.9 8.88 38.5 -29.6
Mid Ch
836.50 24.47 \Y% 3.0 -0.9 20.54 38.5 -18.0
836.50 13.66 H 3.0 -0.9 9.72 38.5 -28.8
High Ch
846.50 24.85 \ 3.0 -0.9 20.94 38.5 -17.6
846.50 13.82 H 3.0 -0.9 9.90 38.5 -28.6
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UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-18
Test Engineer: 20896
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_QPSK Band 5 Fundamentals, 3MHz Bandwidth
LTE Test Equpment:
d Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 5 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
3MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
QPSK Low Ch
825.50 23.80 Vv 3.0 -0.9 19.84 38.5 -18.7
825.50 13.36 H 3.0 -0.9 9.40 38.5 -29.1
Mid Ch
836.50 24.62 \Y 3.0 -0.9 20.69 38.5 -17.8
836.50 14.55 H 3.0 -0.9 10.61 38.5 -27.9
High Ch
847.50 23.95 \ 3.1 -0.9 20.03 38.5 -18.5
847.50 14.81 H 3.1 -0.9 10.89 38.5 -27.6
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-18
Test Engineer: 20896
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_16QAM Band 5 Fundamentals, 3MHz Bandwidth
LTE Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 5 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
3MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
16QAM Low Ch
825.50 22.98 \ 3.0 -0.9 19.02 38.5 -19.5
825.50 12.32 H 3.0 -0.9 8.36 38.5 -30.1
Mid Ch
836.50 23.59 \Y% 3.0 -0.9 19.66 38.5 -18.8
836.50 13.64 H 3.0 -0.9 9.70 38.5 -28.8
High Ch
847.50 23.03 \ 3.1 -0.9 19.11 38.5 -19.4
847.50 13.70 H 3.1 -0.9 9.78 38.5 -28.7
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UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-18
Test Engineer: 20896
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_QPSK Band 5 Fundamentals, 1.4MHz Bandwidth
LTE Test Equpment:
d Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 5 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
1.4MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
QPSK Low Ch
824.70 23.92 Vv 3.0 -1.0 19.96 38.5 -18.5
824.70 13.00 H 3.0 -1.0 9.03 38.5 -29.5
Mid Ch
836.50 24.38 \Y 3.0 -0.9 20.45 38.5 -18.1
836.50 14.60 H 3.0 -0.9 10.66 38.5 -27.8
High Ch
848.30 23.78 \ 3.0 -0.9 19.87 38.5 -18.6
848.30 13.61 H 3.0 -0.9 9.70 38.5 -28.8
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-18
Test Engineer: 20896
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_16QAM Band 5 Fundamentals, 1.4MHz Bandwidth
LTE Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 5 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
1.4MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
16QAM Low Ch
824.70 22.77 \i 3.0 -1.0 18.81 38.5 -19.7
824.70 12.03 H 3.0 -1.0 8.06 38.5 -30.4
Mid Ch
836.50 22.96 \Y% 3.0 -0.9 19.03 38.5 -19.5
836.50 g5, H 3.0 -0.9 9.57 38.5 -28.9
High Ch
848.30 22.77 \ 3.0 -0.9 18.86 38.5 -19.6
848.30 12.82 H 3.0 -0.9 8.91 38.5 -29.6
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LTE Band 12
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-21
Test Engineer: 22943
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_QPSK Band 12 Fundamentals, 10MHz Bandwidth
LTE Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 12 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
10MHz f SGreading | Ant. Pol. | Cable Loss | Antenna Gain | ERP | Limit | Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
QPSK Low Ch
704.00 21.42 \Y 2.8 1.1 17.58 34.8 -17.2
704.00 5.08 H 2.8 -1.1 1.24 34.8 -33.6
Mid Ch
707.50 21.60 \Y 2.8 -1.1 17.76 34.8 -17.0
707.50 4.33 H 2.8 -1.1 0.49 34.8 -34.3
High Ch
711.00 21.75 \ 2.8 -1.1 17.90 34.8 -16.9
711.00 5.18 H 2.8 -1.1 1.33 34.8 -33.5
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-21
Test Engineer: 22943
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_16QAM Band 12 Fundamentals, 10MHz Bandwidth
LTE Test Equpment:
d Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 12 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
10MHz f SGreading | Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
16QAM Low Ch
704.00 20.75 \ 2.8 -1.1 16.91 34.8 -17.9
704.00 4.36 H 2.8 -1.1 0.52 34.8 -34.3
Mid Ch
707.50 20.55 \ 2.8 -1.1 16.71 34.8 -18.1
707.50 3.13 H 2.8 -1.1 -0.71 34.8 -35.5
High Ch
711.00 20.59 \ 2.8 -1.1 16.74 34.8 -18.1
711.00 4.16 H 2.8 -1.1 0.31 34.8 -34.5
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UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-21
Test Engineer: 22943
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_QPSK Band 12 Fundamentals, 5MHz Bandwidth
LTE Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 12 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
SMHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
QPSK Low Ch
701.50 21.16 \Y 2.8 -1.1 17.32 34.8 -17.5
701.50 4.87 H 2.8 -1.1 1.04 34.8 -33.8
Mid Ch
707.50 21.82 \i 2.8 1.1 17.98 34.8 -16.8
707.50 5.26 H 2.8 ‘1.1 1.42 34.8 -33.4
High Ch
713.50 21.58 \Y 2.8 -1.1 17.72 34.8 -17.1
713.50 5.71 H 2.8 -1.1 1.85 34.8 -32.9
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-21
Test Engineer: 22943
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_16QAM Band 12 Fundamentals, 5MHz Bandwidth
LTE Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 12 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
SMHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
16QAM Low Ch
701.50 20.39 Vv 2.8 -1.1 16.55 34.8 -18.2
701.50 4.18 H 2.8 -11 0.35 34.8 -34.5
Mid Ch
707.50 20.39 \Yi 2.8 ‘1.1 16.55 34.8 -18.3
707.50 4.06 H 2.8 ‘1.1 0.22 34.8 -34.6
High Ch
713.50 20.96 \Y% 2.8 -1.1 17.10 34.8 -17.7
713.50 0.00 H 2.8 -1.1 0.00 34.8 0.0
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DATE: SEP 01, 2020

UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-21
Test Engineer: 22943
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_QPSK Band 12 Fundamentals, 3MHz Bandwidth
LTE Test Equpment:
d Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 12 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
3MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
QPSK Low Ch
700.50 21.38 \Y% 2.8 -1.1 17.55 34.8 -17.3
700.50 6.01 H 2.8 -1.1 2.18 34.8 -32.6
Mid Ch
707.50 21.53 \Y 2.8 ‘1.1 17.69 34.8 -17.1
707.50 5.33 H 2.8 -1.1 1.49 34.8 -33.3
High Ch
714.50 22.03 \ 2.8 -1.1 18.17 34.8 -16.6
714.50 6.23 H 2.8 1.1 2.37 34.8 -32.4
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-21
Test Engineer: 22943
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_16QAM Band 12 Fundamentals, 3MHz Bandwidth
LTE Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 12 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
3MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
16QAM Low Ch
700.50 20.36 \ 2.8 -1.1 16.53 34.8 -18.3
700.50 5.13 H 2.8 1.1 1.30 34.8 -33.5
Mid Ch
707.50 20.81 \Y% 2.8 -1.1 16.97 34.8 -17.8
707.50 4.34 H 2.8 -1.1 0.50 34.8 -34.3
High Ch
714.50 21.30 \Y 2.8 ‘1.1 17.44 34.8 -17.4
714.50 5.23 H 2.8 1.1 1.37 34.8 -33.4
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DATE: SEP 01, 2020

Company:
Project #:
Date:

Test Engineer:
Configuration:

Location:
Mode:

High Frequency Substitution Measurement

Samsung
4789582668
2020-08-21
22943

EUT, Z-Position

Chamber 2

LTE_QPSK Band 12 Fundamentals, 1.4MHz Bandwidth

UL Verification Services, Inc.

LTE Test Equpment:
d Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 12 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
1.4MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
QPSK Low Ch
699.70 21.24 \Y 2.8 -1.1 17.40 34.8 -17.4
699.70 4.92 H 2.8 -1.1 1.09 34.8 -33.7
Mid Ch
707.50 21.46 i 2.8 -1.1 17.62 34.8 -17.2
707.50 4.76 H 2.8 -1.1 0.92 34.8 -33.9
High Ch
715.30 21.88 \ 2.8 -1.1 18.01 34.8 -16.8
715.30 6.02 H 2.8 1.1 2.15 34.8 -32.6
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-21
Test Engineer: 22943
Configuration: EUT, Z-Position
Location: Chamber 2
Mode: LTE_16QAM Band 12 Fundamentals, 1.4MHz Bandwidth
LTE Test Equpment:
Receiving: VULB9163-749, and Chamber 2 SMA Cables
Band 12 Substitution: Dipole 3121_DB4, 8.5m SMA-type Cable
1.4MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBd) (dBm) (dBm) (dB)
16QAM Low Ch
699.70 20.34 \ 2.8 -1.1 16.50 34.8 -18.3
699.70 3.87 H 2.8 -1.1 0.04 34.8 -34.8
Mid Ch
707.50 20.20 \i 2.8 -1.1 16.36 34.8 -18.4
707.50 3.78 H 2.8 -1.1 -0.06 34.8 -34.9
High Ch
715.30 21.18 \Y 2.8 ‘1.1 17.31 34.8 -17.5
715.30 4.87 H 2.8 -1.1 1.00 34.8 -33.8
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LTE Band 41(PC3)

UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 22943
Configuration: EUT / X-Position
Location: Chamber 2
Mode: LTE_QPSK Band 41 Fundamentals, 20MHz Bandwidth
LTE Test Equpment:
Receiving: Horn 3117[00168724], and Chamber 2 SMA Cables
Band 41 Substitution: Horn 3115[00167451], 8.5m SMA-type Cable
20MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain EIRP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBi) (dBm) (dBm) (dB)
QPSK Low Ch
2506.00 16.32 \Y 5.2 10.1 21.15 33.0 -11.9
2506.00 16.27 H 5.2 10.1 21.10 33.0 -11.9
Mid Ch
2593.00 18.13 Vv 5.3 10.0 22.76 33.0 -10.2
2593.00 18.02 H 5.3 10.0 22.65 33.0 -10.3
High Ch
2680.00 17.82 \Y 5.4 10.0 22.40 33.0 -10.6
2680.00 18.41 H 5.4 10.0 22.99 33.0 -10.0
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 22943
Configuration: EUT, X-Position
Location: Chamber 2
Mode: LTE_16QAM Band 41 Fundamentals, 20MHz Bandwidth
LTE Test Equpment:
d Receiving: Horn 3117[00168724], and Chamber 2 SMA Cables
Band 41 Substitution: Horn 3115[00167451], 8.5m SMA-type Cable
20MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain EIRP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBi) (dBm) (dBm) (dB)
16QAM Low Ch
2506.00 15.96 \Y 5.2 10.1 20.79 33.0 -12.2
2506.00 15.87 H 5.2 10.1 20.70 33.0 -12.3
Mid Ch
2593.00 16.08 \ 5.3 10.0 20.71 33.0 -12.3
2593.00 17.73 H 5.3 10.0 22.36 33.0 -10.6
High Ch
2680.00 18.91 \Y 5.4 10.0 23.49 33.0 -9.5
2680.00 19.43 H 5.4 10.0 24.01 33.0 -9.0
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UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 22943
Configuration: EUT, X-Position
Location: Chamber 2
Mode: LTE_QPSK Band 41 Fundamentals, 15MHz Bandwidth
LTE Test Equpment:
Receiving: Horn 3117[00168724], and Chamber 2 SMA Cables
Band 41 Substitution: Horn 3115[00167451], 8.5m SMA-type Cable
15MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain EIRP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBi) (dBm) (dBm) (dB)
QPSK Low Ch
2503.50 16.38 i 5.2 10.1 21.21 33.0 -11.8
2503.50 15.52 H 5.2 10.1 20.35 33.0 -12.6
Mid Ch
2593.00 17.53 Vv 5.3 10.0 22.16 33.0 -10.8
2593.00 18.27 H 5.3 10.0 22.90 33.0 -10.1
High Ch
2682.50 17.21 \i 5.4 10.0 21.79 33.0 -11.2
2682.50 17.80 H 5.4 10.0 22.39 33.0 -10.6
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 22943
Configuration: EUT, X-Position
Location: Chamber 2
Mode: LTE_16QAM Band 41 Fundamentals, 15MHz Bandwidth
LTE Test Equpment:
Receiving: Horn 3117[00168724], and Chamber 2 SMA Cables
Band 41 Substitution: Horn 3115[00167451], 8.5m SMA-type Cable
15MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain EIRP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBi) (dBm) (dBm) (dB)
16QAM Low Ch
2503.50 16.95 Vv 5.2 10.1 21.78 33.0 -11.2
2503.50 16.10 H 5.2 10.1 20.93 33.0 -12.1
Mid Ch
2593.00 17.59 vV 5.3 10.0 22.22 33.0 -10.8
2593.00 18.34 H 5.3 10.0 22.97 33.0 -10.0
High Ch
2682.50 18.09 \ 5.4 10.0 22.67 33.0 -10.3
2682.50 18.65 H 5.4 10.0 23.24 33.0 -9.8
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UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 22943
Configuration: EUT, X-Position
Location: Chamber 2
Mode: LTE_QPSK Band 41 Fundamentals, 10MHz Bandwidth
LTE Test Equpment:
Receiving: Horn 3117[00168724], and Chamber 2 SMA Cables
Band 41 Substitution: Horn 3115[00167451], 8.5m SMA-type Cable
10MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain EIRP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBi) (dBm) (dBm) (dB)
QPSK Low Ch
2501.00 17.22 i 5.2 10.1 22.06 33.0 -10.9
2501.00 16.02 H 5.2 10.1 20.86 33.0 -12.1
Mid Ch
2593.00 18.00 Vv 5.3 10.0 22.63 33.0 -10.4
2593.00 17.41 H 5.3 10.0 22.04 33.0 -11.0
High Ch
2685.00 18.08 \i 5.5 10.0 22.66 33.0 -10.3
2685.00 18.16 H 55 10.0 22.74 33.0 -10.3
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 22943
Configuration: EUT, X-Position
Location: Chamber 2
Mode: LTE_16QAM Band 41 Fundamentals, 10MHz Bandwidth
LTE Test Equpment:
Receiving: Horn 3117[00168724], and Chamber 2 SMA Cables
Band 41 Substitution: Horn 3115[00167451], 8.5m SMA-type Cable
10MHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain EIRP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBi) (dBm) (dBm) (dB)
16QAM Low Ch
2501.00 17.73 Vv 5.2 10.1 22.57 33.0 -10.4
2501.00 16.51 H 5.2 10.1 21.35 33.0 -11.6
Mid Ch
2593.00 18.25 vV 5.3 10.0 22.88 33.0 -10.1
2593.00 17.31 H 5.3 10.0 21.94 33.0 -11.1
High Ch
2685.00 17.81 \ 5.5 10.0 22.39 33.0 -10.6
2685.00 17.96 H 5.5 10.0 22.54 33.0 -10.5
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UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 20881
Configuration: EUT, X-Position
Location: Chamber 1
Mode: LTE_QPSK Band 41 Fundamentals, 5MHz Bandwidth
LTE Test Equpment:
d Receiving: Horn 3117[00168717], and Chamber 1 SMA Cables
Band 41 Substitution: Horn 3115[00167451], 8.5m SMA-type Cable
SMHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain EIRP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBi) (dBm) (dBm) (dB)
QPSK Low Ch
2498.50 17.27 \ 5.2 10.1 22.11 33.0 -10.9
2498.50 16.59 H 5.2 10.1 21.43 33.0 -11.6
Mid Ch
2593.00 15.89 i 5.3 10.0 20.53 33.0 -12.5
2593.00 18.59 H 5.3 10.0 23.23 33.0 -9.8
High Ch
2687.50 15.13 \ 5.5 10.0 19.72 33.0 -13.3
2687.50 17.90 H 5.5 10.0 22.48 33.0 -10.5
UL Verification Services, Inc.
High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 20881
Configuration: EUT, X-Position
Location: Chamber 1
Mode: LTE_16QAM Band 41 Fundamentals, 5MHz Bandwidth
LTE Test Equpment:
Receiving: Horn 3117[00168717], and Chamber 1 SMA Cables
Band 41 Substitution: Horn 3115[00167451], 8.5m SMA-type Cable
SMHz f SG reading Ant. Pol. | Cable Loss | Antenna Gain EIRP Limit Delta Notes
MHz (dBm) (H/V) (dB) (dBi) (dBm) (dBm) (dB)
16QAM Low Ch
2498.50 16.73 \ 5.2 10.1 21.57 33.0 -11.4
2498.50 16.03 H 5.2 10.1 20.87 33.0 -12.1
Mid Ch
2593.00 15.52 i 5.3 10.0 20.16 33.0 -12.8
2593.00 18.30 H 53 10.0 22.94 33.0 -10.1
High Ch
2687.50 14.72 \ 5.5 10.0 19.31 33.0 -13.7
2687.50 17.70 H 5.5 10.0 22.28 33.0 -10.7
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9.6. FIELD STRENGTH OF SPURIOUS RADIATION

RULE PART(S)
FCC: §2.1053, §22.917, §24.238, §27. 53

LIMIT

Part 22.917(a) & Part 24.238(a) & Part 27.53(h) The power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43
+ 10 log (P) dB.

Part 27.53:
(c)(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be attenuated
outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB.

(f) For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in the band
1559-1610 MHz shall be limited to =70 dBW/MHz equivalent isotropically radiated power (EIRP) for
wideband signals, and —80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth.

(9) For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the
licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB.

(h) The power of any emission outside a licensee's frequency block shall be attenuated below the
transmitter power (P) in watts by at least 43 + 10 log., (P) dB.

(m) (4) For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB on all
frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on all
frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on all
frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or the
actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition, the attenuation
factor shall not be less that 43 + 10 log (P) dB on all frequencies between 2490.5 MHz and 2496 MHz
and 55 + 10 log (P) dB at or below 2490.5 MHz. Mobile Satellite Service licensees operating on
frequencies below 2495 MHz may also submit a documented interference complaint against BRS
licensees operating on channel BRS Channel 1 on the same terms and conditions as adjacent channel
BRS or EBS licensees.

TEST PROCEDURE

ANSI/TIA/ EIA 603 E Clause 2.2.12; ESUA40 setting reference to 971168 D01 v03r01

For peak power measurement with a ESU40:

a) Set the RBW = 100 KHz for emission below 1GHz and 1MHz for emissions above 1GHz
b) Set VBW = 3 x RBW;

c) Set span = 1.5 times the OBW,

d) Sweep time = auto couple;

e) Detector = rms;

f) Ensure that the number of measurement points = span/RBW;

g) Trace mode = average(WCDMA, LTE), Maxhold(GSM, LTE Band41);;

RESULTS
See the following pages.

NOTE : Please refer to section 5.4 for bandwidth and RB setting about LTE bands.
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9.6.1. SPURIOUS RADIATION PLOTS

GSM850
UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-13
Test Engineer: 20882
Configuration: EUT / AC Adapter / Earphone, Z-Position
Location: Chamber 2
Mode: GPRS 850 MHz Harmonics
f SG reading Ant. Pol. Distance Preamp Filter EIRP Limit Delta Notes
MHz (dBm) (HIV) (m) (dB) (dB) (dBm) (dBm) (dB)
Low Ch, 824.2MHz
1648.40 -14.0 Vi 3.0 40.7 1.0 -53.7 -13.0 -40.7
GSM8s0 2472.60 -11.8 vV 3.0 41.3 1.0 -52.1 -13.0 -39.1
3296.80 -9.3 \ 3.0 42.0 1.0 -50.4 -13.0 -37.4
GPRS 1648.40 -15.2 H 3.0 40.7 1.0 -54.9 -13.0 -41.9
2472.60 -11.8 H 3.0 41.3 1.0 -52.1 -13.0 -39.1
3296.80 -8.8 H 3.0 42.0 1.0 -49.9 -13.0 -36.9
Mid Ch, 836.6MHz
1673.20 -14.3 Vv 3.0 40.7 1.0 -53.9 -13.0 -40.9
2509.80 -11.9 \i 3.0 41.3 1.0 -52.2 -13.0 -39.2
3346.40 -9.2 \Y 3.0 42.0 1.0 -50.3 -13.0 -37.3
1673.20 -15.2 H 3.0 40.7 1.0 -54.9 -13.0 -41.9
2509.80 -11.5 H 3.0 41.3 1.0 -51.8 -13.0 -38.8
3346.40 -8.7 H 3.0 42.0 1.0 -49.7 -13.0 -36.7
High Ch, 848.8MHz
1697.60 -14.4 Vv 3.0 40.7 1.0 -54.0 -13.0 -41.0
2546.40 -11.8 Vv 3.0 41.4 1.0 -52.1 -13.0 -39.1
3395.20 -9.0 \Y 3.0 42.0 1.0 -50.0 -13.0 -37.0
1697.60 -15.1 H 3.0 40.7 1.0 -54.8 -13.0 -41.8
2546.40 -11.6 H 3.0 41.4 1.0 -51.9 -13.0 -38.9
3395.20 -8.8 H 3.0 42.0 1.0 -49.9 -13.0 -36.9
UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-13
Test Engineer: 20882
Configuration: EUT / AC Adapter / Earphone, Z-Position
Location: Chamber 2
Mode: EGPRS 850 MHz Harmonics
f {  SGreading Ant. Pol. Distance Preamp Filter EIRP Limit Delta Notes
MHz | (dBm) (HIV) (m) (dB) (dB) (dBm) (dBm) (dB)
Low Ch, 824.2MHz
1648.40 -14.4 Vv 3.0 40.7 1.0 -54.0 -13.0 -41.0
GSM850 2472.60 -11.8 \ 3.0 41.3 1.0 -52.1 -13.0 -39.1
3296.80 -9.5 \ 3.0 42.0 1.0 -50.5 -13.0 -37.5
EGPRS 1648.40 -15.1 H 3.0 40.7 1.0 -54.7 -13.0 -41.7
2472.60 -11.7 H 3.0 413 1.0 -52.0 -13.0 -39.0
3296.80 -9.2 H 3.0 42.0 1.0 -50.2 -13.0 -37.2
Mid Ch, 836.6MHz
1673.20 -14.3 Vv 3.0 40.7 1.0 -53.9 -13.0 -40.9
2509.80 -11.7 \ 3.0 41.3 1.0 -52.0 -13.0 -39.0
3346.40 -9.0 \ 3.0 42.0 1.0 -50.0 -13.0 -37.0
1673.20 -15.1 H 3.0 40.7 1.0 -54.8 -13.0 -41.8
2509.80 -11.6 H 3.0 41.3 1.0 -52.0 -13.0 -39.0
3346.40 -8.5 H 3.0 42.0 1.0 -49.6 -13.0 -36.6
High Ch, 848.8MHz
1697.60 -14.3 \ 3.0 40.7 1.0 -54.0 -13.0 -41.0
2546.40 -11.7 \ 3.0 41.4 1.0 -52.0 -13.0 -39.0
3395.20 -8.9 \ 3.0 42.0 1.0 -49.9 -13.0 -36.9
1697.60 -15.0 H 3.0 40.7 1.0 -54.7 -13.0 -41.7
2546.40 -11.7 H 3.0 41.4 1.0 -52.0 -13.0 -39.0
3395.20 -8.7 H 3.0 42.0 1.0 -49.7 -13.0 -36.7
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GSM1900
UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-13
Test Engineer: 20882
Configuration: EUT / AC Adapter / Earphone, Z-Position
Location: Chamber 2
Mode: GPRS 1900 MHz Harmonics
f i SG reading Ant. Pol. Distance Preamp Filter EIRP Limit Delta Notes
MHz | (dBm) (HIV) (m) (dB) (dB) (dBm) (dBm) (dB)
Low Ch, 1850.2MHz
3700.40 -10.2 \ 3.0 42.0 1.0 -51.3 -13.0 -38.3
GSM1900 5550.60 =7.0 \ 3.0 42.9 1.0 -48.8 -13.0 -35.8
7400.80 GO0 \ 3.0 42.5 1.0 -47.0 -13.0 -34.0
GPRS 3700.40 -105 H 3.0 42.0 1.0 -51.6 -13.0 -38.6
5550.60 -7.0 H 3.0 42.9 1.0 -48.8 -13.0 -35.8
7400.80 -5.6 H 3.0 42.5 1.0 -47.1 -13.0 -34.1
Mid Ch, 1880MHz
3760.00 -10.3 Vv 3.0 42.1 1.0 -51.4 -13.0 -38.4
5640.00 -6.9 \ 3.0 42.9 1.0 -48.8 -13.0 -35.8
7520.00 -5.2 \ 3.0 42.4 1.0 -46.6 -13.0 -33.6
3760.00 -10.4 H 3.0 42.1 1.0 -51.5 -13.0 -38.5
5640.00 -6.5 H 3.0 42.9 1.0 -48.4 -13.0 -35.4
7520.00 -5.5 H 3.0 42.4 1.0 -46.9 -13.0 -33.9
High Ch, 1909.8MHz
3819.60 -10.1 \ 3.0 42.1 1.0 -51.1 -13.0 -38.1
5729.40 -6.8 \ 3.0 42.9 1.0 -48.7 -13.0 -35.7
7639.20 -5.3 \4 3.0 42.3 1.0 -46.6 -13.0 -33.6
3819.60 -10.3 H 3.0 42.1 1.0 -51.3 -13.0 -38.3
5729.40 -6.8 H 3.0 42.9 1.0 -48.7 -13.0 -35.7
7639.20 -5.4 H 3.0 42.3 1.0 -46.7 -13.0 -33.7
UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-13
Test Engineer: 20882
Configuration: EUT / AC Adapter / Earphone, Z-Position
Location: Chamber 2
Mode: EGPRS 1900 MHz Harmonics
f i SG reading Ant. Pol. Distance Preamp Filter EIRP Limit Delta Notes
MHz | (dBm) (HIV) (m) (dB) (dB) (dBm) (dBm) (dB)
Low Ch, 1850.2MHz
3700.40 -10.3 \ 3.0 42.0 1.0 -51.4 -13.0 -38.4
GSM 1900 5550.60 6.5 v 3.0 42.9 1.0 -48.4 -13.0 -35.4
7400.80 -5.0 \ 3.0 42.5 1.0 -46.4 -13.0 -33.4
EGPRS 3700.40 -10.5 H 3.0 42.0 1.0 -51.6 -13.0 -38.6
5550.60 -7.0 H 3.0 42.9 1.0 -48.8 -13.0 -35.8
7400.80 -5.4 H 3.0 42.5 1.0 -46.8 -13.0 -33.8
Mid Ch, 1880MHz
3760.00 -10.1 Vv 3.0 42.1 1.0 -51.1 -13.0 -38.1
5640.00 -6.8 \ 3.0 42.9 1.0 -48.7 -13.0 -35.7
7520.00 -5.4 Vv 3.0 42.4 1.0 -46.8 -13.0 -33.8
3760.00 -10.1 H 3.0 42.1 1.0 -51.2 -13.0 -38.2
5640.00 -6.7 H 3.0 42.9 1.0 -48.6 -13.0 -35.6
7520.00 -5.2 H 3.0 42.4 1.0 -46.6 -13.0 -33.6
High Ch, 1909.8MHz
3819.60 -10.0 \ 3.0 42.1 1.0 -51.0 -13.0 -38.0
5729.40 -6.9 \ 3.0 42.9 1.0 -48.8 -13.0 -35.8
7639.20 il \ 3.0 42.3 1.0 -46.5 -13.0 -33.5
3819.60 -10.2 H 3.0 42.1 1.0 -51.3 -13.0 -38.3
5729.40 -6.9 H 3.0 42.9 1.0 -48.8 -13.0 -35.8
7639.20 -5.4 H 3.0 42.3 1.0 -46.8 -13.0 -33.8
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WCDMA Band 5

UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-18
Test Engineer: 20896
Configuration: EUT / AC Adapter / Earphone, Z-Position
Location: Chamber 2
Mode: Rel99 Band 5 Harmonics
f {  SG reading Ant. Pol. Distance Preamp Filter EIRP Limit Delta Notes
MHz | (dBm) (HIV) (m) (dB) (dB) (dBm) (dBm) (dB)
Low Ch, 826.4MHz
WCDMA 1652.80 -15.6 v 3.0 40.7 1.0 -55.2 -13.0 -42.2
2479.20 -13.1 \ 3.0 41.3 1.0 -53.4 -13.0 -40.4
Band 5 3305.60 -10.6 \ 3.0 42.0 1.0 -51.6 -13.0 -38.6
1652.80 -16.4 H 3.0 40.7 1.0 -56.0 -13.0 -43.0
REL99 2479.20 -13.1 H 3.0 41.3 1.0 -53.3 -13.0 -40.3
3305.60 -10.3 H 3.0 42.0 1.0 -51.3 -13.0 -38.3
Mid Ch, 836.6MHz
1673.20 -15.5 \ 3.0 40.7 1.0 -55.2 -13.0 -42.2
2509.80 -13.1 \ 3.0 41.3 1.0 -53.4 -13.0 -40.4
3346.40 -10.2 \4 3.0 42.0 1.0 -51.3 -13.0 -38.3
1673.20 -16.2 H 3.0 40.7 1.0 -55.9 -13.0 -42.9
2509.80 -12.9 H 3.0 41.3 1.0 -53.2 -13.0 -40.2
3346.40 -9.9 H 3.0 42.0 1.0 -51.0 -13.0 -38.0
High Ch, 846.6MHz
1693.20 -15.6 \ 3.0 40.7 1.0 -55.2 -13.0 -42.2
2539.80 -13.0 Vv 3.0 41.4 1.0 -53.4 -13.0 -40.4
3386.40 -10.4 \4 3.0 42.0 1.0 -51.5 -13.0 -38.5
1693.20 -16.3 H 3.0 40.7 1.0 -56.0 -13.0 -43.0
2539.80 -12.8 H 3.0 41.4 1.0 -53.2 -13.0 -40.2
3386.40 -10.2 H 3.0 42.0 1.0 -51.2 -13.0 -38.2
UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-18
Test Engineer: 20896
Configuration: EUT / AC Adapter / Earphone, Z-Position
Location: Chamber 2
Mode: HSDPA Band 5 Harmonics
f i SG reading Ant. Pol. Distance Preamp Filter EIRP Limit Delta Notes
MHz (dBm) (HIV) (m) (dB) (dB) (dBm) (dBm) (dB)
Low Ch, 826.4MHz
WCDMA 1652.80 -15.6 v 3.0 40.7 1.0 -55.3 -13.0 -42.3
2479.20 -13.2 \ 3.0 41.3 1.0 -53.5 -13.0 -40.5
Band 5 3305.60 -10.7 \ 3.0 42.0 1.0 -51.7 -13.0 -38.7
1652.80 -16.4 H 3.0 40.7 1.0 -56.1 -13.0 -43.1
HSDPA 2479.20 -13.1 H 3.0 41.3 1.0 -53.4 -13.0 -40.4
3305.60 -10.3 H 3.0 42.0 1.0 -51.3 -13.0 -38.3
Mid Ch, 836.6MHz
1673.20 -15.6 \ 3.0 40.7 1.0 -55.3 -13.0 -42.3
2509.80 -13.2 Vv 3.0 41.3 1.0 -53.5 -13.0 -40.5
3346.40 -10.3 \ 3.0 42.0 1.0 -51.4 -13.0 -38.4
1673.20 -16.4 H 3.0 40.7 1.0 -56.0 -13.0 -43.0
2509.80 -13.0 H 3.0 41.3 1.0 -53.3 -13.0 -40.3
3346.40 -10.1 H 3.0 42.0 1.0 -51.1 -13.0 -38.1
High Ch, 846.6MHz
1693.20 -15.5 \ 3.0 40.7 1.0 -55.2 -13.0 -42.2
2539.80 -13.0 \ 3.0 41.4 1.0 -53.4 -13.0 -40.4
3386.40 -10.4 \ 3.0 42.0 1.0 -51.5 -13.0 -38.5
1693.20 -16.3 H 3.0 40.7 1.0 -56.0 -13.0 -43.0
2539.80 -12.9 H 3.0 41.4 1.0 -53.2 -13.0 -40.2
3386.40 -10.2 H 3.0 42.0 1.0 -51.2 -13.0 -38.2
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LTE Band 5
UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-13
Test Engineer: 20882
Configuration: EUT / AC Adapter / Earphone, Z-Position
Location: Chamber 2
Mode: LTE_QPSK Band 5 Harmonics, 5MHz Bandwidth
f i SG reading Ant. Pol. Distance Preamp Filter EIRP Limit Delta Notes
LTE MHz | (dBm) (HIV) (m) (dB) (dB) (dBm) (dBm) (dB)
Low Ch, 826.5MHz
Band 5 1653.00 -15.5 \ 3.0 40.7 1.0 -55.2 -13.0 -42.2
2479.50 -12.9 \ 3.0 41.3 1.0 -53.2 -13.0 -40.2
3306.00 -10.4 \ 3.0 42.0 1.0 -51.4 -13.0 -38.4
5MHz 1653.00 -16.1 H 3.0 40.7 1.0 -55.7 -13.0 -42.7
2479.50 -12.7 H 3.0 41.3 1.0 -53.0 -13.0 -40.0
QPSK 3306.00 -10.1 H 3.0 42.0 1.0 -51.1 -13.0 -38.1
Mid Ch, 836.5MHz
1673.00 -15.3 \ 3.0 40.7 1.0 -55.0 -13.0 -42.0
2509.50 =128 \ 3.0 41.3 1.0 -53.2 -13.0 -40.2
3346.00 -10.1 Vv 3.0 42.0 1.0 -51.1 -13.0 -38.1
1673.00 -16.1 H 3.0 40.7 1.0 -55.8 -13.0 -42.8
2509.50 =127 H 3.0 41.3 1.0 -53.0 -13.0 -40.0
3346.00 -9.8 H 3.0 42.0 1.0 -50.9 -13.0 -37.9
High Ch, 846.5MHz
1693.00 -15.3 \ 3.0 40.7 1.0 -55.0 -13.0 -42.0
2539.50 -12.7 \ 3.0 41.4 1.0 -53.1 -13.0 -40.1
3386.00 -9.8 \4 3.0 42.0 1.0 -50.9 -13.0 -37.9
1693.00 -16.0 H 3.0 40.7 1.0 -55.6 -13.0 -42.6
2539.50 -12.4 H 3.0 41.4 1.0 -52.8 -13.0 -39.8
3386.00 -9.9 H 3.0 42.0 1.0 -50.9 -13.0 -37.9
LTE Band 12
UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-21
Test Engineer: 22943
Configuration: EUT / AC Adapter / Earphone, Z-Position
Location: Chamber 2
Mode: LTE_QPSK Band 12 Harmonics, 5MHz Bandwidth
f {  SG reading Ant. Pol. Distance Preamp Filter EIRP Limit Delta Notes
LTE MHz | (dBm) (HIV) (m) (dB) (dB) (dBm) (dBm) (dB)
Low Ch, 701.5MHz
1403.00 -16.4 \ 3.0 40.7 1.0 -56.1 -13.0 -43.1
Band 12 2104.50 -14.2 \ 3.0 40.7 1.0 -54.0 -13.0 -41.0
2806.00 -12.1 \ 3.0 41.7 1.0 -52.9 -13.0 -39.9
5MHz 1403.00 -17.4 H 3.0 40.7 1.0 -57.1 -13.0 -44.1
2104.50 -14.5 H 3.0 40.7 1.0 -54.2 -13.0 -41.2
QPSK 2806.00 -11.7 H 3.0 41.7 1.0 -52.4 -13.0 -39.4
Mid Ch, 707.5MHz
1415.00 -16.3 Vv 3.0 40.7 1.0 -56.0 -13.0 -43.0
2122.50 -14.1 \ 3.0 40.8 1.0 -53.9 -13.0 -40.9
2830.00 -11.9 \4 3.0 41.8 1.0 -52.7 -13.0 -39.7
1415.00 -17.4 H 3.0 40.7 1.0 -57.1 -13.0 -44.1
2122.50 -14.4 H 3.0 40.8 1.0 -54.2 -13.0 -41.2
2830.00 -11.4 H 3.0 41.8 1.0 -52.2 -13.0 -39.2
High Ch, 713.5MHz
1427.00 -16.2 \ 3.0 40.7 1.0 -55.9 -13.0 -42.9
2140.50 -14.0 Vv 3.0 40.8 1.0 -53.8 -13.0 -40.8
2854.00 -11.7 \4 3.0 41.8 1.0 -52.5 -13.0 -39.5
1427.00 -17.5 H 3.0 40.7 1.0 -57.2 -13.0 -44.2
2140.50 -14.4 H 3.0 40.8 1.0 -54.2 -13.0 -41.2
2854.00 -11.3 H 3.0 41.8 1.0 -52.1 -13.0 -39.1
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LTE Band 41(PC3)

UL Verification Services, Inc.
Above 1GHz High Frequency Substitution Measurement
Company: Samsung
Project #: 4789582668
Date: 2020-08-14
Test Engineer: 22943
Configuration: EUT / AC Adapter / Earphone , Y-Position
Location: Chamber 2
Mode: LTE_QPSK Band 41 Harmonics, 5SMHz Bandwidth
f :  SG reading Ant. Pol. Distance Preamp Filter EIRP Limit Delta Notes
LTE MHz | (dBm) (HV) (m) (dB) (dB) @Bm) | (dBm) (dB)
Low Ch, 2498.5MHz
Band 41 4997.00 -14.0 \ 3.0 42.7 1.0 -55.8 -25.0 -30.8
(PC3) 7495.50 =17:1 \ 3.0 42.4 1.0 -58.5 -25.0 -33.5
9994.00 -14.3 \ 3.0 40.8 1.0 -54.2 -25.0 -29.2
4997.00 -14.9 H 3.0 42.7 1.0 -56.7 -25.0 -31.7
SMHz 7495.50 -17.0 H 3.0 42.4 1.0 -58.4 -25.0 -33.4
9994.00 -14.2 H 3.0 40.8 1.0 -54.1 -25.0 -29.1
QPSK Mid Ch, 2593MHz
5186.00 -9.1 \ 3.0 42.8 1.0 -50.9 -25.0 -25.9
7779.00 =135 \ 3.0 42.3 1.0 -54.8 -25.0 -29.8
10372.00 -13.2 \4 3.0 41.0 1.0 -53.2 -25.0 -28.2
5186.00 -8.7 H 3.0 42.8 1.0 -50.5 -25.0 -25.5
7779.00 =11°7 H 3.0 42.3 1.0 -53.0 -25.0 -28.0
10372.00 -13.5 H 3.0 41.0 1.0 -53.5 -25.0 -28.5
High Ch, 2687.5MHz
5375.00 -7.0 \ 3.0 42.8 1.0 -48.8 -25.0 -23.8
8062.50 -16.0 Vv 3.0 42.1 1.0 -57.1 -25.0 -32.1
10750.00 -12.5 \4 3.0 41.2 1.0 -52.7 -25.0 -27.7
5375.00 -5.4 H 3.0 42.8 1.0 -47.3 -25.0 -22.3
8062.50 -14.7 H 3.0 42.1 1.0 -55.8 -25.0 -30.8
10750.00 -12.7 H 3.0 41.2 1.0 -52.9 -25.0 -27.9
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