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uinitow | #Aman: 288 Roadio Dovics: BT Vountow  #knen: 208 Rodio Devios: BTS
Ref Offset 13.17 dBs Ref Offset 1347 B
10 dg/die Ref 28,00 dBm 10 ey Ref 28,00 dBm
Log T Loa
a0 . r o) . r
2 | T H 4] i ‘ ‘ ‘ H H
Center 2.68 GHz Span 84 MHz| Center 2.68 GHz Span 84 MHz
‘¥Res BW_390 kHz HVBW 1.2 MHz Sweep 20 ms| #Res BW 390 kHz #VBW 1.2 MHz Sweep 20 ms|
Total Carrier Power 22 547 86m/ 20,00 Mz ACP-IBW Total Carier Power 23 463 8m/ 70 00 M2 ACP-IBW
Lower Upper Lower Upper
Carriar Powar Filer  Omscteeq  wenbw  abc  abm  ddc  abm  bmer Carriar Power Fiter Omsctereq  imegBw  obc  osm  dde obm  bwer
- TOfOMHZ  T000MHr 4507 2347 4558 2408 OFF f - TOEIMHz  1000MHr G267 4018 4888 703 O
1SSOMH:  1000MM: 4830 2584 5002 2758 GOFF ITEBOMH:  1000MM: 5105 2758 072 2722 GOFF
WSOMHZ  1000MHZ E351 4097 8310 ST16  OFF 3050MHZ  1000MHZ 288 4935 T4 5083 OFF
= erea pecum Aroy =
e [ wmmara | 081 7% Bran 5, 2010 i rser [ awwam | 0843 pFah 15,5008
20MHz Rasio Std: Nona Cantar Fraq; 2.505000000 GHz Radlo St Nens

Rl Ruio e B3 P P——
Ref Offset 1317 dB Ref Offget 13.17 dB
10 dBidiv Ref 28.00 dBm 10 dBidiv Ref 22.00 dBm
lek . s .
" | TrEEm o | BT
: .
Center 2.506 GHz Span 34 MHz| Center 2.506 GHz Span 84 MKz
#Res BW 390 kHz #VBW 1.2 MHZ Sweep 20 ms) #Res BW 390 kHz #YBW 1.2 MHz Sweep 20 ms|
Total Carrier Power 22 267 dRm/ 20 00 MHz ACP-IBW Total Carrier Power 23263 dRm/ 20 00 MH7 ACP-BW
) Lower Upper ) Lower Upper
Carrier Power Fiter  Ofise1fren inten B aBm_ dfc  dbm  Fiter Carrier Power Fier  ofset Fron Imen BW dbc  d#m  dic  ebm Filler
d 10.50 MHz 1000MHz 4800 2680 4801 2632 OFF d 10 50 MHz 1000MHz 42858 2531 @574 4247  OFF
16.00 MHz 1000MHz  -53.04 3076 5325 3086 CFF 17 B0 MHz 1000MHz 6337 4010 8600 4274 OFF
16QAM Low channel FRB 16QAM Low channel 1RB
[E=rT| “Saynght Spectrum Anahaer [E=r|
Radio $id: None Canter Freq: 2.680000000 GHz Radio $td- None.
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e TrigtFres “AvglHoic: 1001100 cee Trig: FreeRun “AvglHoia: 100100
IFGain:Low #Attan: 26 B Radic Davice: BTS IFGainLow #Attan: 28 B Radio Device: BTS
RefOffest 1317 8 Ref Offset 1347 dB
10 dBidiv Ref 28.00 dBm 10 dBidiv Ref 28.00 dBm
ey Loa I
i TTREE o RO
&00| r = &0 T =
" ©
I
Center 2.68 GHz Span 24 MHz| Center 2.68 GHz Span 84 MKz
#Res BIW 390 kHz #VBW 1.2 MHz Sweep 20 mis| #Res BW 390 kHz #VBW 1.2 MHz Sweep 20 ms|
Total Carriar Powar 21482 dBm/ 20 00 MH7z ACP-IBW Total Carrier Power 22 478 dfim/20 00 MHz ACP-BW
Lower Upper Lower Upper
Carrisr Powsr Fiter  Ofiscifrea g BW_ dbc  dbm  ddc  dbm  Fiher Carrisr Powsr Fiter Ofscifioa  IneaW  dbc  obm  dgc  obm Eier
7 10.50 MHz 1000MHz 4750 2602 4815 2667 OFF 7 1050 MHz 1000MHz 6371 4123 4935 2687 OFF
15.50 MHz 1000MHz $0.33 2085 5220 3072 OFF 1780 MHz 1.000 MHz JO 3131 5378 330 CFF
.50 MHz 1000MHz 6306 4227 6838 4780 Ok 3050 MHz 1000 MHz 1221 4973 7302 04 OFF
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16QAM High channel FRB

16QAM High channel 1RB
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SENSEINT] [ ALIGH ALTO. 8:05:55 M Pl 15, 2003 Center Freq: 2503500000 GHz Radio Std: None
S e e one . o AT
o Froe Ram ol "nas :
IFGainA oW - #Atten: 28 dB TS IFGainLow SArten: 28 dB Radioc Device: BTS
Ref Offset 13.17 dB.
Ref Offset 1317 0B .
1ocmay  Ref 28,00 dBm lodondy__Rer 25.00 B
Log T T g
83 = 223 b .| Il
0
Center 2.504 GHz Span 62 MHz, ‘Center 2.504 GHz Span 62 MHz,
#Res BW 300 kHz #VBW 910 kHz Sweep 20ms #Res BW 300 kHz #VBW 910 kHz Sweep 20 ms
Total Carier Power 23207 dBm 1500 Mtz ACP-BW Total Carmier Power 24634 By 15 00 MKz ACPHBW
) Lower Upper Lower Upper
Carrier Powar Filter  omsetFreq  Integ BW oBc  dOom  doc  gBm  Filer Carmier Power Fiter  Offset Freq  Integ BW dBc  dBm  dBc  dBm  Filier
Z FF 8.000 MHzZ 1000MHZ 4490 2159 2472 2142 OFF T000MHZ 4516 2052 8600 4137 DI
TSS0MH  1000WHz 025 2684 4905 2574 OFF 2000MHz  1DOOMH 180 3727 4880 243 OFF
QPSK Low channel FRB QPSK Low channel 1RB
—
e =re
T T=Ts e . . . e varen 15,20
i S T S y—TT ate e 15 50d oo Freq. 2682500000 I
Comertig e e e one . o : old: 1018
ok '
Foaian T aatan: g " Rt Dvicn:5TS Foaiow | BARen 208 Radio Duvios:BT3
Ref Offset 13.17 dB.
RerOfset 1317 dB R

{0ceey  Ref 28.00 dBm [0dsuy  Ref 28.00 dBm

Log T 9

[

v
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‘ 1]
Center 2.683 GHz Span 62 MHz, ‘Center 2.683 GHz Span 62 MHz,
“#Res BW 300 kHz #VBW 910 kHz Sweep 20 ms #Res BW 300 kHz #VBW 910 kHz Sweep 20 ms
Total Camier Power 22571 dBm 1500 Mz ACP-BW Total Carrier Power 23547 dBm/ 15.00 MHz ACP-BW

Lower Upper Laower Upper

Carrier Power Filter  orsetFreq  Integ BW. oBc __ dBm_ dBc  gBm  Finier Carrier Power Filter  Otfset Freq  Inten BW g8 dBm _ dBc  aBm__ Filter
- [[EU0ow TowwRE 23 4077 S313 T OFF T T T, BT e e
1300MHz  10D0MHz 4610 2352 4772 2515 OFF 20 00 MHz 1D00MHz 3640 1204 5818 3263 OFF
F300MH  10MMAT 5030 3073 6217 880 OFF CeO0M  LU00MHe hee  4zas 1176 4822 OFF

= e ..

Band 41 Q i :
PSK High channel FRB QPSK High channel 1RB
=T

16QAM High channel FRB
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iy : g : Snisenra 1 i
T O L Gt et s s ene
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H | 224 b 23 FEm -
5
0
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Center 2.504 GHz Span 62 MHz, [Center 2.504 GHz Span 62 MHz,
#Res BW 300 kHz #VBW 810 kHz Sweep 20ms #Res BW 300 kHz #VBW 910 kHz Sweep 20 ms
Total Carror Power 22.398 dBiy 15,00 Mz ACP-BW Total Carrier Power 23180 dBm/ 15,00 MHz ACP-BW
) Lower Upper Lowsr Upper
Carmier Power Filer oOftsolFreq  IntegDW ol dbm  dic  dbm Fiftr Carrier Power Fiter oOftestfreq  IntegBW  oBc  oBm  dBc  oBm  Filter
2 o |[o00Nz To00ME o7 20 Fo1 ZA/WOFF oM A% I2 B0 RO
1350 MHz 1000MHz 6201 2081 5111 2871 OFF 1000MHz 6176 3860 4875 2557 OFF
= s ...
16QAM Low channel FRB 16QAM Low channel 1RB
- = =iz Il
T=Ts - . - o a2 et 15,2015
ot oD S 8,55 Cemter Frea; 2682800000 Radio S Hone
ContarFreg e st o ol 100100
Trig: Free Run wl e : i
TFGain ow \'“hll 28dB Racio Device: TS IFGain-ow BATen: 28 45 Radio Device: BTS
Ref Offset 13.17 dB.
Ref Offset 1317 0B Jdiv
102 Ref 28,00 dBm 15 Jouin Rt 28,00 dBm
Lo : .
o - f b 230EEm o
B |
) H H | |
Center 2,683 GHz Span 62 WHz Center 2,683 GHz Span 62 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 20ms #Res BW 300 kHz #VBW 910 kHz Sweep 20 ms
Total Carrier Power 21531 dBim 15 00 Mz ACP-BW Total Carier Powsr 3024 3/ 15 00 Mz ACP-BW
) Lower Upper Lower Upper
Carrier Power Filter  Ofsetbieq  IntegBW _ oBc  dum  doe  obm  Fiver Carier Power Fier Offsetfreq  kiegBW  dfc  d8m  dBc  dBm  Filter
2 FF 8.000 MHz 1000MHZ 4458 2305 4542 2380  OFF @000 MHz 1000MHzZ 6508 4207 4463 2161 OFF
TBO0MHZ 100Kz 4867 2014 5086 293 OFF 2000MHz  1DOOMH 380 1502 5786 3493 OFF
J500MH  10MMAz G057 3B 0326 4173 OFF M thoMit gaat dasi oc0 4t OFF
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ST T AGnAro 280013 PV 15,2038 Center Freq: 2601003000 GHz Radio St None.
ComerFra2 e e one o e o 00100
Trig: Free Run L - . B
IFGain ow - ﬂ\'vhn 28dB v TS IFGainLow SAtten: 28 dB Radio Device: BTS
Ref Offset 13.17 dB.
RefOffget 1317 4B
1ocmay  Ref 28,00 dBm lodoisy  Rer 26.00 By -
Log ;
H | g -~
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Center 2.501 GHz Span 52 MHz, ICenter 2.501 GHz Span 52 MHz,
#Res BW 200 kHz #VBW 620 kHz Sweep 20 ms #Res BW 200 kHz #VBW 620 kHz Sweep 20 ms
Total Carrier Power 23154 dBim 1000 Mz ACPBW Total Carrier Power 24015 Gy 10 00 WHz ACPBW
) Lower Upper Lower Upper
Carrier Powar Filter  omsetFreq  Integ BW oBc  dOom  doc  gBm  Filer Carmier Power Fiter  Offset Freq  Integ BW dBc  dBm  dBc  dBm  Filier
Z FF 5.500 MHz 1000MHZ 4205 1078 2291 1970 ORF 1000MHzZ 4555 2153 655 4155
11.00 MHz 1000MHz 5189 2682 5056 2740 OFF 1320MHz  1D0DMHz 5778 3376 4740 2338 OFF
QPSK Low channel FRB QPSK Low channel 1RB
-
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T — =75 o . . . s uren s
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Comertig e e e o o’ ol 1120
L 3 - iy
oo " aaen: 5908 " Rocio Device: 575 FGantow WAt 205 Radio Deview:BTS
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Center 2.685 GHz Span 52 MHz, ICenter 2.685 GHz Span 52 MHz,
#Res BW 200 kHz #VBW 620 kHz Sweep 20 ms #Res BW 200 kHz #VBW 620 kHz Sweep 20 ms
Total Camier Power 22831 dBm 1000 Mz ACP-BW Total Carrier Power 23525 dBm/ 10.00 MHz ACPBW

Lower Upper Lower Upper
Carrier Power Filter  orsetFreq  Integ BW. oBc _ dBm__ dBc  gBm_ Fiier Carrier Power Filter  Otfset Freq  Inten BW g8 dBm _ dBc  aBm__ Filter
~ [5S00Mm oM 030 1776 Zowz T OFF T50NR: TOOOMHZ ThB6 210 M5 2107
1050MHz  1000MHZ 4621 2358 4824 2581  OFF 1320MHz  1D000MHz 3482 1130 5877 .3525
SWUH 10MMe 0 5179 6208 a5 OFF e oo om ahoe ses s
e o =
Band 41 Q i ;
PSK High channel FRB QPSK High channel 1RB
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Center Freq: 2501000000 G

383121 PMFab 15,2015
Ragio St None
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ComsrFrag 2 “AvgHold: 1001100
Trig: Free Run ‘Avg|Hold: 1001100 A3 dB "
IFGain ow - lﬂfnnn 28dB TS IFGainLow SAtten: 28 dB Radio Device: BTS
Ref Offset 13.17 dB.
Ref Offset 13.17 4B .
yaly  Ref 28.00 dBm lodoisy  Rer 26.00 By
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.
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Center 2.501 GHz Span 52 MHz, [Center 2.501 GHz Span 52 MHz,
#Res BW 200 kHz #VBW 620 kHz Sweep 20 ms #Res BW 200 kHz #VBW 620 kHz Sweep 20 ms
Total Carrier Power 22417 dBir 1000 Mz ACPBIV Tolal Carrier Power 22764 00 1000 WHz ACP-BW
) Lower Upper Lower Upper
Carrier Powar Fiter  offselFreq  Intog DW dBc  dbm _ dic  dBm__Fifier Carrier Power Filter  Otfset Freq  Inten BW g8 dBm _ dBc  aBm__ Filter
2 FF 5500 MHz 1000MHz 4425 2184 4386 2150 OFF 1D00MHz 43080 2122 8512 4238
11.00 MHz 1000MHz 6341 3009 5225 2083 OFF 1000MHz 5776 3480 4825 2549
= o -
16QAM Low channel FRB 16QAM Low channel 1RB
- = =iz Il
T= 1o i - " L So-12se oM Fab 15, 2008
SN ILIGH 1T B2 P 15,2000 Center Freq: 2. Radio Std: Nane
camarersy S o - v Hold: 100100
ree Run vl ’ "
TFGain ow #I\gm 28dB Radio Device: BTS. IFGain-ow SAmen: 20 8 Radic Device: BTS
Ref Offset 13.17 dB.
Ref Offset 1317 0B
10 man Ref 26,00 dBm (losd:  REZEINEN
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p I | | H H
' i i H ’ | |
Center 2685 GHz Span 52 MHz lCenter 2.685 GHz Span 52 MHz
#Res BW 200 kHz #VBW 620 kHz Sweep 20 ms #Res BW 200 kHz #VBW 620 kHz Sweep 20 ms
Total Carrier Power 21553 dBme 1000 kit ACP-BI Total Carrer Power 22647 dBey 1000 MHz ACP-BW
) Lower Upper Lower Upper
Carrier Power Fiter oOnmsotFreq  InogBW _ oBc  dom  doc  dom  Fifer Canier Power Fiter  Offseifreq  WniegBW  dBc  dfm  dBc  dBm  Filier
2 FF 5900 MHz 1000MHZ 4199 2041 4185 2027 OFF 5500 MHzZ 1000MHz 6506 4244 4484 2218
1050MHz  10D0MHZ 4880 2122 5063 2904  OFF 1320MHz  1000MMz 3622 1358 8010 3745 OFF
1550MHz  1000MHz 6010 3852 6210 4051 OFF Z200MHz  1000MHZ 6080 4735 5145 2881 OFF

16QAM High channel 1RB
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WGaimLow then: 23 0B Radio Davice: BTS FGaintow whtien; 28 68 Radio Device: BTS
Ref Dffset 1317 dB. Ref Offset 13.17 dB.

10424y Ref 28.00 dBm Ref 28.00 dBm
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3 24P T3 aEm

o I
= | ‘
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‘Span 30 MHz| ICenter 2.499 GHz Span 30 MHz,
#Res BW 100 KHz #VBW 300 KHz Sweep 20ms [7Res BW 100 kHZ #VBW 300 kHz Sweep 20 ms
Total Carrier Power 22075 dBm/ 5 00 MHz ACP-BW Total Carrier Power 23 442 ain 500 MHz ACP-BW
Lower Upper Lower Upper
Carrier Power Fiter  Offsetfreg It B oBc  d8m  oBc  dBm  Filter Carrier Power Fiter  OffsstFreq  Integ BW. dBc__ dBm _ dBc  d8m_Filter
3000 MHz. 1000MHz 3875 1586 3897 1605 OFF 3000 MHz 1000 MHz 4025 1681 6376 4032 OFF
8000 MHz 1000MHz 5783 3505 5738 343 OFF 10 80 MHz 1000MHz 5972 3627 6764 4420 OFF
usc s aiignment Gomplated ETATUS, = aTATUS
QPSK Low channel FRB QPSK Low channel 1RB
Koyt Spoctnumm Analyzes - ACP =2/ Keyaight Spectium dns p 3
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ot " paen 368 [—— osion " Wi o8 [—
Ref Offset 13.17 dB Ref Offset 13.17 dB.
Ref 28.00 dB) Ref 28.00 dB
. = 22%9Em | ] Z3gaem ]
i H
ICenter 2.688 GHz ‘Span 30 MHz| Center 2,688 GHz Span 30 MHz,
[#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms [#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms
Total Carrier Power 22 565 d8m’ 500 MHz ACP-IBW Total Carrier Power 23 827 dBm/ 500 MHz ACP-BW
Lower Upper Lower Upper
Carrier Powsr Fitr  OffsetFreq  inieg BW dBc  dBm  dBc  dBm  Filler Carrisr Powsr Fiter  Offset Freq  integ BW dBc  dBm  dBc  dBm  Filler
3000MHZ 1 MHz 3643 1387 3662 1405 OFF 3000 MHz 1000MHz G468 4075 3042 1510 OFF
Band 41 - -
QPSK High channel FRB QPSK High channel 1RB
[T ———— =

TG ATD
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Center 2,498 GHz
#Res BW 100 kHz

Span 30 MHz

#VBW 300 kHz Sweep 20ms

Total Carrier Power 22073 4B/ 5 BONHZ ACP-BW Total Carrier Power 23275 dbinV 5.00 MHz ACP-BW
Lower Upper Lower Upper
Carrier Power Fiter Offsetfrea  Inten B dSm  oBc  dBm  Fiter Garrier Power Fiter Offsetfreq  iiegBW  dBc  dBm  dBc  aBm _Filer
2 G000MHz  1000MHz 3933 1775 3961 4754 OFF F000MHz  1000MHz 4044 1716 €386 4080 OFF
BO00MHZ  100DMHz 817 301D BTIT 3508 OFF 1080MHZ  1000MHZ BO0B4 3756 6777 4448 OFF
= s = mane,
Koyt Spackum Anthe - ACP B
A T o 082023 Fpeb 15, 2018 z a @
Center Freg: 2687500000 GHe Rladio Sed: Nane ‘Cnter Freq: 2687500000 GHz Radio
Trig: Free Run “AwglHold: 100100 s Trig: FreeRun AvglHold: 1001100
W GainLow #aman: 28 98 Rodlo Davics: BTS IFGainLow htten; 28 €8 Radlo Devics: BTS
Ref Offset 1317 0B Ref Offset 13.17 B
10 GBIy Ref 28.00 dB| Ref 28.00 dBm
Log
1 o 21deEm 223m
i7 | J—I ‘
Center 2.688 GHz Span 30 MHz, Center 2.688 GHz Span 30 MHz,
[#Res BW 100 kHz FVBW 300 kHz Sweep 20ms #Res BW 100 kHz #VBW 300 kHz Sweep 20ms
Total Carrier Power 21386 d8m/ 5,00 MHz ACP-BW Total Carrier Power 22 263 a6V 5 00 MHz ACP-BW
) Lower Upper Lower Upper
Carrier Power Fier  OMmselFmeq  InegBW _ dBc  oBm _ oBc  aBm Filter Garrier Power Fiter Offsstfreq  iiegBW  dBc  dBm  dBc  aBm Filer
I000MHz  TODOMHz 3756 1615 3731 1683 OFF T000MHz  1000MHz 630 4154 3005 1670 OFF
BO0DMHZ  10DOMHz 5693 3535 5850 3701 OFF BODOMHz  1000MHz 8567 4361 8595 4360 OFF
Q000MHZ  1000MHZ 5967 3926 H198 4058 OFF 1080KHZ  1000MHZ 6508 4371 5006 2781 OFF
= s, = amans,

16QAM High channel FRB

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

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

(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 =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), 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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9.3.1. OUT OF BAND EMISSIONS RESULT

GSM 850
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WCDMA Band 5
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9.4. FREQUENCY STABILITY

RULE PART(S)
FCC: §2.1055, §22.355, §24.235 and §27.54

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: +-2.5ppm = Low Channel 2060.500 Hz High Channel 2122.000 Hz
o s I - . Frequency Deviation Measureed with Time Elapse
ower Supply vironmen "
vde] Temperature [*C] Low Channel High Channel i ]
[MHz] Delta [ppm] [MHz] Delta [ppm]
3.85 50 824.19998776 0.002 848.79998511 -0.005 25
3.85 40 824.19998314 0.007 848.79998099 -0.001 25
3.85 30 824.19998013 0.011 848.79998062 0.000 25
3.85 20 824.19998927 0.000 848.79998045 0.000 2.5
3.85 10 824.19998602 0.004 848.79998685 -0.008 25
3.85 0 824.19999066 -0.002 848.79998475 -0.005 2.5
3.85 -10 824.19998459 0.006 848.79998841 -0.009 25
3.85 -20 824.19999065 -0.002 848.79998459 -0.005 2.5
3.85 -30 824.19998925 0.000 848.79998195 -0.002 25
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
3 g | — . Frequency Deviation Measureed with Time Elapse
ower Su vironmen N
[Vdc]pp y Temperature [*C] Low Channel High Channel i
[MHz] Delta [ppm] [MHz] Delta [ppm]
3.85 20 824.19998927 0 848.79998045 0 2.5
4.40 20 824.19998236 0.008 848.79998038 0.000 25
3.60 20 824.19998773 0.002 848.79998036 0.000 25
GSM 1900, Channel 512/810, Frequency 1850.0/1910.0 MHz
Limit 1850 1910
o Flow @ F high @ Frequency
Condition
End of OBW End of OBW [()S'Zt)a Stability
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 1850.0764 1909.9237
Extreme (50C) 1850.0764 1909.9236 -24.8 -0.013
Extreme (40C) 1850.0764 1909.9236 -28.1 -0.015
Extreme (30C) 1850.0764 1909.9236 -19.3 -0.010
Extreme (10C) Normal 1850.0764 1909.9236 -19.7 -0.010
Extreme (0C) 1850.0764 1909.9236 -20.0 -0.011
Extreme (-10C) 1850.0764 1909.9236 -26.9 -0.014
Extreme (-20C) 1850.0764 1909.9236 -28.1 -0.015
Extreme (-30C) 1850.0764 1909.9236 -27.8 -0.015
15% 1850.0764 1909.9236 -23.8 -0.013
20C -15% 1850.0764 1909.9236 -21.0 -0.011
End Point 1850.0764 1909.9236 -29.3 -0.016
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WCDMA Band 5 Lowest Frequency: HSDPA / Highest Frequency: Rel. 99)

| 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
Powz[e\;dsctipply Te?;;r:a\zmzr}:'(:] Low Channel High Channel Uimitippmi
[MHz] Delta [ppm] [MHz] Delta [ppm]

3.85 50 826.39998406 -0.009 846.59997547 0.001 25
3.85 40 826.39998452 -0.009 846.59998132 -0.005 25
3.85 30 826.39997564 0.001 846.59997754 -0.001 25
3.85 20 826.39997678 0.000 846.59997667 0.000 25
3.85 10 826.39998413 -0.009 846.59998432 -0.009 25
3.85 0 826.39998567 -0.011 846.59997657 0.000 25
3.85 -10 826.39997611 0.001 846.59997916 -0.003 25
3.85 -20 826.39998271 -0.007 846.59998451 -0.009 25
3.85 -30 826.39998246 -0.007 846.59998123 -0.005 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
5 Frequency Deviation Measureed with Time Elapse
Power Supply Environment Lo Gt | el G |
[Vdc] Temperature [*C] ow Lhanne '9 anne Limit [ppm]
[MHz] Delta [ppm] [MHz] Delta [ppm]
3.85 20 826.39997678 0 846.59997667 0 25
440 20 826.39997890 -0.003 846.59998468 -0.009 25
3.60 20 826.39997859 -0.002 846.59997949 -0.003 25

WCDMA Band 2 (Lowest Frequency: Rel. 99 / Highest Frequency: HSDPA)

Limit 1850 1910
Condition Ean | g:‘NO@BDW EnF dhcliZj T)SDW el Fgatg;ﬁﬂ;y

Temperature Voltage (MHz) (MHz) (Hz) (ppm)

Normal (20C) 1852.3979 1907.6021
Extreme (50C) 1852.3979 1907.6021 -21.8 -0.012
Extreme (40C) 1852.3979 1907.6021 -21.4 -0.011
Extreme (30C) 1852.3979 1907.6021 -26.3 -0.014
Extreme (10C) Normal 1852.3979 1907.6021 -28.4 -0.015
Extreme (0C) 1852.3979 1907.6021 -23.7 -0.013
Extreme (-10C) 1852.3979 1907.6021 -19.7 -0.010
Extreme (-20C) 1852.3979 1907.6021 -23.4 -0.012
Extreme (-30C) 1852.3979 1907.6021 -29.3 -0.016
15% 1852.3979 1907.6021 -20.5 -0.011
20C -15% 1852.3979 1907.6021 -29.2 -0.016
End Point 1852.3979 1907.6021 -19.3 -0.010
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LTE Band 5 (Lowest Frequency: 160AM / Highest Frequency: OPSK)

| 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
Powt[e\r/il;pply Tei‘;;rg:m:r}ic] Low Channel High Channel R e
[MHZ] Delta [ppm] [MHz] Delta [ppm]

3.85 50 824.69997705 0.008 848.29998056 0.005 25
3.85 40 824.69997965 0.005 848.29998552 -0.001 25
3.85 30 824.69998387 0.000 848.29997759 0.009 25
3.85 20 824.69998366 0.000 848.29998491 0.000 25
3.85 10 824.69998217 0.002 848.29998551 -0.001 25
3.85 0 824.69997663 0.009 848.29998356 0.002 25
3.85 -10 824.69997968 0.005 848.29998435 0.001 25
3.85 -20 824.69997860 0.006 848.29998438 0.001 25
3.85 -30 824.69998208 0.002 848.29997684 0.010 25

Reference Frequency : LTE Band 5 Low Channel 824.7 MHz / High Channel 848.3 MHz @ 20°C
Limit: +-2.5ppm = Low Channel 2061.750 Hz High Channel 2120.750 Hz

Frequency Deviation Measureed with Time Elapse
Pow&[e\r/il;PPW Tei:‘;;’;’:m:”[iq — Low ChanneIDeIta — — High channelDelta — I —
3.85 20 824.69998366 0 848.29998491 0 25
440 20 824.69997734 0.008 848.29997631 0.010 25
3.60 20 824.69997739 0.008 848.29997778 0.008 25
LTE Band 41 (QPSK)
Limit 2496 2690
i F low F high
T I R W
Temperature Voltage (MHz) (MHz) (ppm)
Normal (20C) 2498.4977 2687.5022
Extreme (50C) 2498.4977 2687.5022 -24.8 -0.010
Extreme (40C) 2498.4977 2687.5022 -30.9 -0.012
Extreme (30C) 2498.4977 2687.5022 24.7 -0.010
Extreme (10C) Normal 2498.4977 2687.5022 -28.5 -0.011
Extreme (0C) 2498.4977 2687.5022 -33.3 -0.013
Extreme (-10C) 2498.4977 2687.5022 -25.0 -0.010
Extreme (-20C) 2498.4977 2687.5022 -29.2 -0.011
Extreme (-30C) 2498.4977 2687.5022 -29.9 -0.012
15% 2498.4977 2687.5022 27.2 -0.011
20C -15% 2498.4977 2687.5022 -26.5 -0.010
End Point 2498.4977 2687.5022 -32.2 -0.012
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10. RADIATED TEST RESULTS
10.1. RADIATED POWER (ERP & EIRP)

RULE PART(S)
FCC: §2.1046, §22.913, §24.232, §27.50 and §27.53

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:
(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);

TEST RESULTS
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10.1.1. ERP/EIRP Results

GSM
ERP / EIRP
Band Mode Channel f [MHz]
[dBm] [mW]
512 824.2 26.38 434.51
GPRS 661 836.6 25.9 389.05
810 848.8 26.18 414.95
GSM850
512 824.2 21.16 130.62
EGPRS 661 836.6 20.75 118.85
810 848.8 21.09 128.53
512 1850.2 26.21 417.83
GPRS 661 1880 26.82 480.84
810 1909.8 27.5 562.34
GSM1900
512 1850.2 25.12 325.09
EGPRS 661 1880 24.81 302.69
810 1909.8 25.24 334.20
WCDMA
ERP / EIRP
Band Mode Channel f [MHZz]
[dBm] [mW]
4132 826.4 17.32 53.95
REL99 4183 836.6 17.71 59.02
4233 846.6 16.68 46.56
Band 5
4132 826.4 16.43 43.95
HSDPA 4183 836.6 16.57 45.39
4233 846.6 14.42 27.67
9262 1852.4 20.64 115.88
REL99 9400 1880.0 22.11 162.55
9538 1907.6 21.15 130.32
Band 2
9262 1852.4 20.34 108.14
HSDPA 9400 1880.0 22.11 162.55
9538 1907.6 20.96 124.74
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LTE Band 5
BW RB Size/ ERP / EIRP
Band Mode f [MHz]

[MHz] RB Offset [dBm] [mW]
1/0 829.0 19.52 89.54
QPSK 1/0 836.5 18.11 64.71
1/0 844.0 18.17 65.61
10 1/0 829.0 18.11 64.71
16QAM 1/0 836.5 17.15 51.88
1/25 844.0 18.11 64.71
1/0 826.5 19.31 85.31
QPSK 1/0 836.5 19.61 91.41
1/12 846.5 15.40 34.67
> 1/0 826.5 18.01 63.24
16QAM 1/0 836.5 18.35 68.39
Band 5 1/12 846.5 14.67 29.31
1/8 825.5 18.71 74.30
QPSK 1/14 836.5 18.54 71.45
1/8 847.5 17.78 59.98
3 1/14 825.5 17.19 52.36
16QAM 1/14 836.5 17.12 51.52
1/0 847.5 16.65 46.24
1/3 824.7 18.84 76.56
QPSK 1/3 836.5 18.88 77.27
1/0 848.3 17.86 61.09
14 1/0 824.7 17.65 58.21
16QAM 1/0 836.5 17.37 54.58
1/0 848.3 16.84 48.31
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LTE Band 41
BW RB Size/ ERP / EIRP
Band Mode f [MHz]

[MHz] RB Offset [dBm] [mWw]
1/99 2506.0 22.08 161.44
QPSK 1/99 2593.0 21.92 155.60
20 1/99 2680.0 20.02 100.46
1/99 2506.0 21.18 131.22
16QAM 1/99 2593.0 21.42 138.68
1/49 2680.0 19.37 86.50
1/74 2503.5 21.82 152.05
QPSK 1/37 2593.0 22.18 165.20
1/0 2682.5 20.57 114.02
15 1/74 2503.5 21.03 126.77
16QAM 1/37 2593.0 22.30 169.82
Band 41 1/0 2682.5 20.39 109.40
1/49 2501.0 22.39 173.38
QPSK 1/49 2593.0 21.87 153.82
10 1/49 2685.0 20.30 107.15
1/49 2501.0 21.42 138.68
16QAM 1/25 2593.0 21.68 147.23
1/49 2685.0 20.57 114.02
1/24 2498.5 21.99 158.12
QPSK 1/24 2593.0 22.00 158.49
1/24 2687.5 20.51 112.46
> 1/24 2498.5 20.67 116.68
16QAM 1/24 2593.0 21.25 133.35
1/24 2687.5 19.60 91.20
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10.1.2. ERP/EIRP DATA

GSM850

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung

Project #: 4788869685

Date: 2019-02-13

Test Engineer: 47989

Configuration: EUT/ X-Position

Location: Chamber 1

Mode: GPRS 850 MHz Fundamentals

Test Equpment:
GSM850 Receiving: VULB9163-750, and Chamber 1 SMA Cables

Substitution: Dipole 3121_DB4, 2.5m SMA-type Cable

GPRS
f SGreading | Ant.Pol. @ Cable Loss | Antenna Gain ERP Limit Delta Notes
MHz (dBm) (HIV) (dB) (dBd) (dBm) | (dBm)  (dB)
Low Ch
824.20 23.96 \ 3.0 -1.5 19.47 38.5 -19.0
824.20 30.87 H 3.0 -1.5 26.38 38.5 -121
Mid Ch
836.60 24.06 \ 3.0 1.4 19.60 38.5 -18.9
836.60 30.37 H 3.0 1.4 25.90 38.5 -12.6
High Ch
848.80 24.03 \ 31 -1.4 19.59 385 -18.9
848.80 30.62 H 3.1 -1.4 26.18 38.5 -12.3

UL Verification Services, Inc.
High Frequency Substitution Measurement

Company: Samsung

Project #: 4788869685

Date: 2019-02-13

Test Engineer: 47989

Configuration: EUT / X-Position

Location: Chamber 1

Mode: EGPRS 850 MHz Fundamentals

Test Equpment:
GSM850 Receiving: VULB9163-750, and Chamber 1 SMA Cables

Substitution: Dipole 3121_DB4, 2.5m SMA-type Cable

EGPRS - - —
f SG reading Ant. Pol. Cable Loss | Antenna Gain ERP Limit Delta Notes

MHz (dBm) (HIV) (dB) (dBd) (dBm) (dBm) (dB)
Low Ch

824.20 18.67 Vv 3.0 1.5 14.18 38.5 -24.3
824.20 25.65 H 3.0 1.5 21.16 38.5 -17.3
Mid Ch

836.60 18.55 v 3.0 1.4 14.09 38.5 -24.4
836.60 25,22 H 3.0 1.4 20.75 38.5 7.7
High Ch

848.80 18.75 v 3.4 .4 14.31 38.5 -24.2
848.80 25.53 H 3.1 1.4 21.09 38.5 7.4
GSM1900
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