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9. LIMITS AND CONDUCTED RESULTS

9.1. OCCUPIED BANDWIDTH

RULE PART(S)
FCC: §2.1049

LIMITS
For reporting purposes only

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which
was connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum
analyzer at the low, middle and high channel in each band. The -26dB bandwidth was also measured and
recorded.

(KDB 971168 D01 Power Meas License Digital Systems v03r01)

Note

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

RESULTS
See the following pages.
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9.1.1. OCCUPIED BANDWIDTH RESULTS
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10 dBidiv Ref 32.00 dBm 10 dB/div Ref 38.00 dBm
Log Log
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Center 836.6 VHz Span 1 MHz Center §36.6 MHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms #Res BV 10 kHz #VBW 30 kHz Sweep 10.67 ms
Occupied Bandwidth Total Power 38.3 dBm Occupied Bandwidth Total Power 32.8 dBm
241.64 kHz 246.08 kHz
Transmit Freq Error 1.642 kHz OBW Power 99.00 % Transmit Freq Error -860 Hz OBW Power 99.00 %
x dB Bandwidth 318.2 kHz x dB -26.00 dB x dB Bandwidth 313.0 kHz x dB -26.00 dB

GSM850 GPRS Mid channel

GSM850 EGPRS Mid channel
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0 dBJdiy Ref 38.00 dBm 10 dB/div Ref 38.00 dBm
Log Log
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1900 Center 1.38 GHz Span 1 WKz Center 1.38 GHz Span 1 WHz
[#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms, [#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms,
Occupied Bandwidth Total Power 35.0 dBm Occupied Bandwidth Total Power 31.7dBm
242.43 kHz 246.36 kHz
Transmit Freq Error 152 Hz OBW Power 99.00 % Transmit Freq Error -2.081 kHz OBW Power 99.00 %
x dB Bandwidth 317.9 kHz x dB -26.00 dB x dB Bandwidth 305.9 kHz x dB -26.00 dB

GSM1900 GPRS Mid channel

GSM1900 EGPRS Mid channel
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WCDMA Band 5
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enter Freq 8236.600000 MAZ Center Freq: 536,600008 MHz Fadio Std: None enter Freq 636.600000 MAz Center Freq 536600000 MHz Radio Std: None
Sl n. Trig: FreeRun AvgiHold: 10110 Sl n. Trig: FreeRum AvglHola: 1010
AFGaini o samen: 30 08 Radlio Davice: BTS ARGaini o warten: 30 a8 Radio Devics: BTS
10 dBidiv Ref 29.91 dBm 10 dB/div Ref 29.91 dBm
Log Log
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Center 836.6 WHz Span 10 MHz Center §36.6 MHz Span 10 MHz
#Res BW 51kHz #VBW 150 kHz Sweep 5.333ms #Res BW 51kHz #VBW 150 KHz Sweep 5.333ms
Occupied Bandwidth Total Power 31.3 dBm Occupied Bandwidth Total Power 30.2 dBm
4.1421 MHz 4.1359 MHz
Transmit Freq Error -589 Hz OBW Power 99.00 % Transmit Freq Error -7.945 kHz OBW Power 99.00 %
x dB Bandwidth 4.690 MHz x dB -26.00 dB x dB Bandwidth 4.678 MHz x dB -26.00 dB
HSDPA Mid channel

REL99 Mid channel

Kepsight Spwcteum Anatyze - U 12933, K Date 077152018, ELT: 2504] ol [ epight Syt Anabyzer - Ul: 72953 K Dt /1562018, CLT: 25081 [N
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enter Freq 1.880000000 GHz Center Freq: 1880000000 GHz Radio Std: Nene enter Freq 1.880000000 GHz Center Freq 1880000000 GHz Radio Std: Nene
w. Trig: FreeRun AvglHold:>10MD w. Trig: FreeRum AvglHold: 10710
AFGain o #arten: 30 dB Raclio Davice: 8TS AFGaini o acten: 308 Radio Device: BTS
10 dBidiv. Ref 29.91 dBm 10 dB/div. Ref 29.91 dBm
Log Log
sar 291
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Band 2 . .
Center 1.88 GHz Span 10 MHz Center 1.88 GHz Span 10 MHz
#Res BW 51 kHz #VBIN 150 kHz Sweep 5.333ms #Res BW 51 kHz #VBW 150 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 31.4 dBm Occupied Bandwidth Total Power 30.4 dBm
4.1306 MHz 4.1443 MHz
Transmit Freq Error -888 Hz OBW Power 99.00 % Transmit Freq Error -3.906 kHz OBW Power 99.00 %
x dB Bandwidth 4.669 MHz x dB -26.00 dB x dB Bandwidth 4.691 MHz x dB -26.00 dB
REL99 Mid channel HSDPA Mid channel
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AL B __so o sense T T 0305115 P A0rDs, 2020 AL [ T st | 030545 P Ao, 20
enter Freq 1.880000000 GHz Center Freq: 1880000000 GHz Fadio Std: None enter Freq 1.880000000 GHz Center Freq: 1830000000 GFz Radio Std: None
[enter Fre n. Trig: FreeRun AvgiHold: 10110 Sl w. Trig: FreeRum AvglHold:> 1010
AFGaini o sanen: 3208 Radlio Davice: BTS ARGaini o arten: 3208 Radio Devics: BTS
10 dBidiv Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
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20M HZ Center 1.88 GHz Span 30 MHz| Center 1.88 GHz Span 30 MHz|
#Res BW 300 kHz #VBIW 910 kHz Sweep 1.333ms #Res B 300 kHz #VBW 910 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 31.2dBm Occupied Bandwidth Total Power 30.2 dBm
17.777 MHz 17.785 MHz
Transmit Freq Error 33.763 kHz OBW Power 99.00 % Transmit Freq Error 27.113 kHz OBW Power 99.00 %
x dB Bandwidth 19.06 MHz xdB -26.00 dB x dB Bandwidth 19.15 MHz xdB -26.00 dB
20MHz QPSK Mid channel 20MHz 16QAM Mid channel
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enter Freq 1.880000000 GHz Center Freq: 1880000000 GHz Radio Sta: Nene enter Freq 1.880000000 GHz Center Freq 1880000000 GHz Radio Std: Nene
w. Trig: FreeRun AvglHold:>10MD w. Trig: FreeRum AvglHold: 10710
AFGain o saten: 328 Raclio Davice: 8TS AFGaini o acten: 328 Radio Device: BTS
10 0By Ref 30,00 dBm 108y Ref 30.00 dBm
Log Log
o o
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Band 2 Y .
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15M HZ Center 1.88 GHz Span 22.5 WMHz| Center 1.88 GHz Span 22.5 MHz|
#Res BW 220 kHz #VBIN 680 kHz Sweep 1.333ms #Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 31.2dBm Occupied Bandwidth Total Power 30.3 dBm
13.387 MHz 13.372 MHz
Transmit Freq Error 17.734 kHz OBW Power 99.00 % Transmit Freq Error 31.122 kHz OBW Power 99.00 %
x dB Bandwidth 14.40 MHz x dB -26.00 dB x dB Bandwidth 14.48 MHz xdB -26.00 dB
15MHz 16QAM Mid channel

15MHz QPSK Mid channel
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10M HZ Center 1.88 GHz Span 15 MHz, Center 1.88 GHz Span 15 MHz,
#Res BW 150 KHz #VBW 470 KHz Sweep 1.333ms, #Res BW 150 KHz #YBW 470 kHz Sweep 1.333ms,
Occupied Bandwidth Total Power 30.8 dBm Occupied Bandwidth Total Power 29.9 dBm
8.9288 MHz 8.9244 MHz
Transmit Freq Error 23.172 kHz OBW Power 99.00 % Transmit Freq Error 18.147 kHz OBW Power 99.00 %
x dB Bandwidth 9.721 MHz xdB -26.00 dB x dB Bandwidth 9.597 MHz xdB -26.00 dB
10MHz 16QAM Mid channel

10MHz QPSK Mid channel
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= n. Trig: FreeRun AvgiHold:>10mD Sl n. Trig: FreeRum AvglHold:> 1010
AFGaini o sanen: 3208 Radlio Davice: BTS AFGaini o arten: 3208 Radio Devics: BTS
10 dBidiv Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
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5M HZ Center 1.88 GHz Span 7.5 MHz| Center 1.88 GHz Span 7.5 MHz|
#Res BW 75 kHz #VBIW 220 kHz Sweep 4 ms, #Res BV 75 kHz #VBW 220 KHz Sweep 4 ms
Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 20.9 dBm
4.4791 MHz 4.4783 MHz
Transmit Freq Error 4.184 kHz OBW Power 99.00 % Transmit Freq Error 1.165 kHz OBW Power 99.00 %
x dB Bandwidth 4.947 MHz x dB -26.00 dB x dB Bandwidth 4.906 MHz x dB -26.00 dB
5MHz QPSK Mid channel 5MHz 16QAM Mid channel
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= n. Trig: FreeRun AvgiHold: 10110 Sl w. Trig: FreeRum AvglHold:> 1010
AFGaini o sanen: 3208 Radlio Davice: BTS AFGaini o arten: 3208 Radio Devics: BTS
10 dBidiv Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log og
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3M HZ Center 1.88 GHz Span 4.5 MHz, Center 1.88 GHz Span 4.5 MHz,
#Res BW 47 kHz #VBIW 130 kHz Sweep 2.667 ms #Res BV 47 kHz #VBW 130 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power 31.1 dBm Occupied Bandwidth Total Power 30.0 dBm
2.6883 MHz 2.6897 MHz
Transmit Freq Error -555 Hz OBW Power 99.00 % Transmit Freq Error 4.683 kHz OBW Power 99.00 %
x dB Bandwidth 2.981 MHz x dB -26.00 dB x dB Bandwidth 2.981 MHz x dB -26.00 dB
3MHz QPSK Mid channel 3MHz 16QAM Mid channel
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enter Freq 1.880000000 GHz Center Freq: 1880000000 GHz Fadio Std: None enter Freq 1.880000000 GHz Center Freq: 1830000000 GFz Radio Std: None
= n. Trig: FreeRun AvgiHold: 10110 Sl w. Trig: FreeRum AvglHold:> 1010
AFGaini o sanen: 3208 Radlio Davice: BTS #AFGaind o arten: 3208 Radio Devics: BTS
10 dBidiv Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log og
o o
0 0
@2 o
- o
Band 2 v y
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l 4M HZ Center 1.88 GHz Span 2.1 MHz, Center 1.88 GHz Span 2.1 MHz,
. #Res BW 22 kHz #VBW 62 kHz Sweep 5.333ms #Res B 22 kHz #VBW 62 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 20.8 dBm
1.0795 MHz 1.0818 MHz
Transmit Freq Error 2.823 kHz OBW Power 99.00 % Transmit Freq Error 913 Hz OBW Power 99.00 %
x dB Bandwidth 1.219 MHz x dB -26.00 dB x dB Bandwidth 1.223 MHz x dB -26.00 dB
1.4MHz QPSK Mid channel 1.4MHz 16QAM Mid channel
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LTE Band 5
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| Center Freq: 536.500008 MHz Fadio Std: None T Center Freq 53650000 MHz Radio Std: None
n. Trig: FreeRun AvgiHold: 10110 n. Trig: FreeRum AvgiHold:> 10110
AFGaini o sanen: 3208 Radlio Davice: BTS #AFGaind o arten: 3208 Radio Devics: BTS
10 dBidiv Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
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1OM HZ Center 836.5 MHz Span 15 MHz| Center 836.5 MHz Span 15 MHz|
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms #Res B 150 kHz #VBW 470 kKHz Sweep 1.333ms
Occupied Bandwidth Total Power 31.0 dBm Occupied Bandwidth Total Power 30.0 dBm
8.9404 MHz 8.9511 MHz
Transmit Freq Error 13.726 kHz OBW Power 99.00 % Transmit Freq Error 15.366 kHz OBW Power 99.00 %
x dB Bandwidth 9.790 MHz x dB -26.00 dB x dB Bandwidth 9.692 MHz x dB -26.00 dB
10MHz 16QAM Mid channel

10MHz QPSK Mid channel
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5M HZ Center £36.5 MH2 Span 7.5 MHz, Center £36.5 MHz Span 7.5 MHz,
#Res BW 75 kHz #VBIN 220 kHz Sweep 4 ms #Res BW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 31.1dBm Occupied Bandwidth Total Power 30.1 dBm
4.5106 MHz 4.4886 MHz
Transmit Freq Error -14.211 kHz OBW Power 99.00 % Transmit Freq Error 488 Hz OBW Power 99.00 %
x dB Bandwidth 4.953 MHz x dB -26.00 dB x dB Bandwidth 4.935 MHz xdB -26.00 dB

5MHz QPSK Mid channel 5MHz 16QAM Mid channel

[I5 o ot e U 2573 R e TSR ST 5 To = e [BR o Sarcvmm e U 72557 e TS0 LT ) YD
s w w0 o Sense-mr wiao | o3:50145 P monos, 2070 i w w0 o Sewsemr wion a0 | 09555 1 Aan0s, 2070
enter Freq 836.500000 MHZ Center Freq: 636.500000 MHz Radio Sud: Nane enter Freq 836.500000 MHZ Cemer Freq 636.800000 Mz Radio St None
\». Trig: FreeRun AvgHeld: 10110 \». Trig: FreeRun AvglHald>1010
AFGain 1 ow #Anen: 32d8 Radio Device: 8TS AFGaind ow #hnen: 32d8 Radio Device: BTS
10 dbue_Ref 30.00 dBm (ocbie  Ref 30.00 dBm
on og
0 0
no s
Y -
Band 5 N "
o o
3M HZ Center £36.5 MH2 Span 4.5 MHz, Center 836.5 MHz Span 4.5 MHz,
[#Res BW 47 KHz #VBW 130 KHz Sweep 2.667 ms, [#Res BW 47 KHz #YBW 130 kHz Sweep 2.667 ms,
Occupied Bandwidth Total Power 31.1 dBm Occupied Bandwidth Total Power 30.1 dBm
2.6886 MHz 2.6908 MHz
Transmit Freq Error 5.751 kHz OBW Power 99.00 % Transmit Freq Error 133 Hz OBW Power 99.00 %
x dB Bandwidth 2.978 MHz xdB -26.00 dB x dB Bandwidth 2.972 MHz xdB -26.00 dB
3MHz 16QAM Mid channel

3MHz QPSK Mid channel
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enter Freq 836.500000 MHz

*FGaInImﬂ. * sanen: 3248

T AT |
Center Freq: §36.500000 MHz
Trig: Free Run AvglHeld:>10MD
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enter Freq 636500000 MHZ

!FGa\nlmu. " waren: 3248

SENSEANT] AIGHATD |
Center Freq; B35.800000 MHz
Trig: Free Run AvglHold: 1010

Radlo Devics: BTS

10 dBidiv Ref 30.00 dBm
a

10 dBJdiv Ref 30.00 dBm
og

Band 5
1 4M HZ ICenter 836.5 MHz Span 2.1 MHz ICenter 836.5 MHz Span 2.1 MHz
. #Res BW 22 kHz #VBW 62 kHz Sweep 5.333ms #Res BW 22 kHz #VBW 62 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 20.8 dBm
1.0920 MHz 1.0813 MHz
Transmit Freq Error -519 Hz OBW Power 99.00 % Transmit Freq Error 766 Hz OBW Power 99.00 %
x dB Bandwidth 1.232 MHz x dB -26.00 dB x dB Bandwidth 1.232 MHz x dB -26.00 dB

1.4MHz QPSK Mid channel

1.4MHz 16QAM Mid channel
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LTE Band 7

Kyt Specieum. L= 22933 R D OT/LS/2018 1, ELT: 2.508) [ =y epight St Aralyzer - UL: 72951 R Date: 07/15(2008° CLY: 25081 @
E AL B w0 o sense T iAo | 205021 4 ooz, 2020 E AL [ T st | 25017 Aoz, 020
enter Freq 2.535000000 GHz Center Freq: 2333000000 GHz Fadio Std: None enter Freq 2.535000000 GHz Center Freg: 233500000 GFz Radio Std: None
= n. Trig: FreeRun AvgiHold: 10110 Sl n. Trig: FreeRum AvglHold: 1010
AFGaini o sanen: 3208 Radlio Davice: BTS #AFGaind o arten: 3208 Radio Devics: BTS
10 dBidiv Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
o o
0 0
@2 o
e e ac R
Band 7 v o
y y
20M HZ Center 2.535 GHz Span 30 MHz| Center 2.535 GHz Span 30 MHz|
#Res BW 300 kHz #VBIW 910 kHz Sweep 1.333ms #Res BW 300 kHz #VBW 910 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 20.6 dBm Occupied Bandwidth Total Power 28.7 dBm
17.837 MHz 17.853 MHz
Transmit Freq Error -34.679 kHz OBW Power 99.00 % Transmit Freq Error -32.536 kHz OBW Power 99.00 %
x dB Bandwidth 19.13 MHz x dB -26.00 dB x dB Bandwidth 19.28 MHz x dB -26.00 dB
20MHz 16QAM Mid channel

20MHz QPSK Mid channel
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AL 3 s _oc SENSE:INT, 415 ALTD 2147112 A AOIOT, 2020 AL 3 e _ne SENSEANT] 4IGHATD |
enter Freq 2.535000000 GHz Center Freq: 2.535000000 GHz Radis Std: None enter Freq 2.535000000 GHz Center Freq: 2.535000000 GHz Radis Std: None
ree Run . Trig: FreeRun ‘AvglHold: 1010
Radio Device: BTS

|
Radio Device: BTS G

AFGand o htten: 3248

10 dBidiv. Ref 30.00 dBm 10 dB/div. Ref 30.00 dBm
og Log

Band 7 -
y y
15M HZ Center 2.535 GHz Span 22.5 WMHz| ICenter 2.535 GHz Span 22.5 MHz|
#Res BW 220 kHz #VBIN 680 kHz Sweep 1.333ms #Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 20.6 dBm Occupied Bandwidth Total Power 28.7 dBm
13.445 MHz 13.402 MHz
Transmit Freq Error -23.459 kHz OBW Power 99.00 % Transmit Freq Error -15.819 kHz OBW Power 99.00 %
x dB Bandwidth 14.38 MHz x dB -26.00 dB x dB Bandwidth 14.54 MHz xdB -26.00 dB

15MHz QPSK Mid channel 15MHz 16QAM Mid channel

e S e VL YR TSR ST S T = e e Spevm e YT e TSRO CLT S To = e
s w w0 o Sense-mr wiao | 24550 A e, 670 i w w0 o Sewsemr i 170 24520 20 ooz, 070
enter Freq 2.535000000 GHz Cerer Freq: Radio Std: None enter Freq 2.535000000 GHz Center Freq: Radio St None
\». Trig: FreeRun AvgHeld: 10110 \». Trig: FreeRun AvglHald>1010
AFGain 1 ow #Anen: 32d8 Radio Device: 8TS AFGaind ow #hnen: 32d8 Radio Device: BTS
10 dbue_Ref 30.00 dBm (ocbie  Ref 30.00 dBm
on og
0 0
o s
FPY P AP w0z
Band 7 N "
o o
10M HZ Center 2.535 GHz Span 15 MHz, iCenter 2.535 GHz Span 15 MHz,
#Res BW 150 KHz #VBW 470 KHz Sweep 1.333ms, #Res BW 150 KHz #YBW 470 kHz Sweep 1.333ms,
Occupied Bandwidth Total Power 29.3 dBm Occupied Bandwidth Total Power 28.4 dBm
8.9393 MHz 8.9347 MHz
Transmit Freq Error -17.846 kHz OBW Power 99.00 % Transmit Freq Error -13.121 kHz OBW Power 99.00 %
x dB Bandwidth 9.713 MHz xdB -26.00 dB x dB Bandwidth 9.657 MHz xdB -26.00 dB
10MHz 16QAM Mid channel

10MHz QPSK Mid channel
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Reysigh Spwsteur Aralyzer - UL 22953 % Dt I7715/2018', ELT: 2504) epight St Aralyzer - UL: 72951 R Date: 07/15(2008° CLY: 25081 (eSS~
i ; q Center Freq: 2 o : i g i CamierFre 7 i : —
n. Trig: FreeRun AvgiHold: 10110 w. Trig: FreeRum AvglHold: 1010
AFGaini o sanen: 3208 Radlio Davice: BTS AFGaind ow arten: 3208 Radio Devics: BTS
10 dBidiv Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
Band 7
5M HZ Center 2.535 GHz Span 7.5 MHz ICenter 2.535 GHz Span 7.5 MHz
#Res BW 75 kHz #VBIW 220 kHz Sweep 4 ms #Res B 75 kHz #VBW 220 KHz Sweep 4 ms
Occupied Bandwidth Total Power 20.4 dBm Occupied Bandwidth Total Power 28.3 dBm
4.4843 MHz 4.4842 MHz
Transmit Freq Error -3.487 kHz OBW Power 99.00 % Transmit Freq Error -3.916 kHz OBW Power 99.00 %
x dB Bandwidth 4.909 MHz x dB -26.00 dB x dB Bandwidth 4.911 MHz x dB -26.00 dB
5MHz QPSK Mid channel 5MHz 16QAM Mid channel
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LTE Band 12

[E=E =15
SO Tor i 35757 1 10, 2020 EITHEI | TR <00 21 6, 2020
Center Freg: 707.500000 MHz Radie Ste: Nene Center Freq 767.400000 MHz Radie Std: Nene
Trig: Free Run AvgiHold: 10410 Trg: Free Run avgiHold: 1010
sl ow Racio Devies: BTS A Galnow Radio Device: BTS
10 diiaiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
03 03
u u
0 0
Band 12 ] o
0 20
10MHz Center 707.5 MHz Span 15 MHz Center 707.5 MHz Span 15 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms #Res BW 150 kHz SVBW 470 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 30.2 dBm Occupied Bandwidth Total Power 29.2 dBm
8.8878 MHz 8.9017 MHz
Transmit Freq Error 4.601 kHz OBW Power 99.00 % Transmit Freq Error -122 Hz OBW Power 99.00 %
x dB Bandwidth 9.646 MHz x dB -26.00 dB x dB Bandwidth 9.604 MHz xdB -26.00 dB
= raus| = rarus
10MHz QPSK Mid channel 10MHz 16QAM Mid channel
T=1= SO BT L A T=Ts
ST O 305455 1 10, 2030 T EHI) T _onio 05 261, 2020
Genter Freq: 707.800000 MHz Raclo St None 0000 MHz Genter Freq: 707 400000 MHz Ratlo Std: None
Trig: Free Run AgiHold: 10110 res Run AvgiHold:> 1010
#Fainow #htten: 32 3B Racia Device: BTS #FGainiLow atten: 3205 Radio Device: BTS
10 diidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
PE 23
03 03
u u
0 0
Band 12 j ]
s s0
5 M HZ Center 707.5 MHz Span 7.5 MHz| Center 707.5 MHz Span 7.5 MHz,
#Res BW 75 kHz #VBW 220 kHz Sweep 4 ms #Res BW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 30.2 dBm Occupied Bandwidth Total Power 29.2 dBm
4.5012 MHz 4.4824 MHz
Transmit Freq Error -14.591 kHz OBW Power 99.00 % Transmit Freq Error -3.175 kHz OBW Power 99.00 %
x dB Bandwidth 4.921 MHz xdB -26.00 dB x dB Bandwidth 4.922 MHz xdB -26.00 dB
= i = rarus
5MHz QPSK Mid channel 5MHz 16QAM Mid channel
T AR T A =g T=Ts
EL oS0 Wi o 05153 i 15, 2030 EiiTHaly 10 270 <052 0 i b, 2000
Genter Freg: 707.500000 MHz Ralo Ste: None Genter Freq: 757 500000 Mz Radio Std: None
——  Trigi Fres Run AvgiHold:» 16110 ——  Trig: Free Run AvgiHold: 1010
i ow #hiten: Racio Davice: BTS G ow Hasten: Radio Davice: BTS
10 dRidiv. Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
PE 23
03 03
u u
0 0
Band 12 | | j
s s0
3 M HZ Center 707.5 MHZ Span 4.5 MHzZ| Center 707.5 MHz Span 4.5 MHz
#Res BW 47 kHz #VEW 130 kHz Sweep 2.667 ms #Res BW 47 kHz AVBW 130 kHz Sweep 2.687 ms
Occupied Bandwidth Total Power 30.3 dBm Occupied Bandwidth Total Power 29.4 dBm
2.6855 MHz 2.6879 MHz
Transmit Freq Error 4.564 kHz OBW Power 99.00 % Transmit Freq Error -3.929 kHz OBW Power 99.00 %
x dB Bandwidth 2.975 MHz xdB -26.00 dB x dB Bandwidth 2.970 MHz xdB -26.00 dB
= i = rarus
3MHz QPSK Mid channel 3MHz 16QAM Mid channel
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T=T=1
iy D 5040 1 105, 2020 P T__onar
anter Freq 707.500000 Mz 55 Froa R T " " T PR gl 1040
" oe:BTS atten: 3205
10 diiaiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
0 o
Band 12
1.4MHz Center 707.5 MHz Span 2.1 MHz, Center 707.5 MHz Span 2.1 MHz
. #Res BW 22 kHz HVBW 62 kHz Sweep 5.333ms #Res BW 22 kHz AVBW 62 kHz Sweep 5.333 ms
Occupied Bandwidth Total Power 29.8 dBm Occupied Bandwidth Total Power 29.1 dBm
1.0796 MHz 1.0826 MHz
Transmit Freq Error 2.944 kHz OBW Power 99.00 % Transmit Freq Error 601 Hz OBW Power 99.00 %
x dB Bandwidth 1.223 MHz xdB -26.00 dB x dB Bandwidth 1.227 MHz xdB -26.00 dB
= =

1.4MHz QPSK Mid channel 1.4MHz 16QAM Mid channel
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LTE Band

13

Veyhi Shedam Ardlyee UL 2538\ DUE G CLT 251 [E=E Veyy a7 shechum Aoy UL 22555 Dake TLS/AIR LT Z5AT =15
s S T st Tor i 55574 i 10, 2020 Cr— 5 T EITHEI TR 557 25 i g, 2000
enter Freq 782.000000 MHz . CerEeeTomwmens Radie Ste: Nene enter Freq 782.000000 MHz L O Radie $td: Nene
sl ow a2 05 Radio Deviee: BTS AFGainiLow Radio Devies: BTS
10 diiaiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
03 03
u u
Band 13 =
10MHz Center 782 MHz Span 15 MHz Center 782 IMHz Span 15 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms #Res BW 150 kHz SVBW 470 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 29.5 dBm
8.9296 MHz 8.9371 MHz
Transmit Freq Error 16.436 kHz OBW Power 99.00 % Transmit Freq Error 16.942 kHz OBW Power 99.00 %
x dB Bandwidth 9.720 MHz x dB -26.00 dB x dB Bandwidth 9.681 MHz xdB -26.00 dB
= raus| = rarus

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

Veysige Spechm Arayoe UL £533 % Dte DI E Y CLT 251 =15 Yepvgpe spech m Aewiyze UL 22555  Dake OIS/ A0E Y CLT 2581 T—Ts.
s . T st e ST B 5, 2020 C— 5% T SoSCIT e 553 5 i 6, 2000
Genter Freq: 762000000 MHz Raclo Ste: None Genter Freq: 762000000 MHz Radlo Std: None
Trig: Free Run AvgiHold:=16110 ree Run AvgiHold:> 1010
#Fainow #htten: 32 3B Racia Device: BTS AFGaini ow atten: 3205 Radio Device: BTS
10 diidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
& T &
03 03
u u
Band 13
5 M HZ Center 782 MHz Span 7.5 MHz| Center 782 MHz Span 7.5 MHz,
#Res BW 75 kz #VBW 220 kHz Sweep 4 ms #Res BW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 29.5 dBm
4.4967 MHz 4.4879 MHz
Transmit Freq Error -5.319 kHz OBW Power 99.00 % Transmit Freq Error 3.710 kHz OBW Power 99.00 %
x dB Bandwidth 4.951 MHz xdB -26.00 dB x dB Bandwidth 4.808 MHz xdB -26.00 dB
= i = rarus

5MHz QPSK Mid channel 5MHz 16QAM Mid channel
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LTE Band 66

Vot e s UL EIH O A LT 25AT [E=E e PR Shac  Beaee UL S DRSO B CLT Z5AT =15
Rl : ! T T oo T S - Cr— < T EITHEI | TR 5503 5 P 7, 2020
| CerFeet B e Radie Std: Nene enter Freq 1.745000000 GHz L G e Radie Std: Nene
sl ow antten: 32 98 Racio Devies: BTS Gt ow Radio Device: BTS
10 diiaiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
0 o
u u
0 0
Band 66 ] ]
0 510
20MHz Center 1,745 GHz Span 30 MHz Center 1.745 GHz Span 30 MHz
#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms #Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 31.8 dBm Occupied Bandwidth Total Power 30.8 dBm
17.953 MHz 17.926 MHz
Transmit Freq Error 42.161 kHz OBW Power 99.00 % Transmit Freq Error 24.584 kHz OBW Power 99.00 %
x dB Bandwidth 19.33 MHz x dB -26.00 dB x dB Bandwidth 19.33 MHz xdB -26.00 dB
= raus| = rarus
20MHz QPSK Mid channel 20MHz 16QAM Mid channel
R ]
! T T soco T Ton A0
Genter Freg-1
——  Trigi Fres Run AuvgiHold: 10110 AvglHold: 1610
ow antten: 32 46
10 diidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
PE 23
0 o
u u
0 0
Band 66 | | o
- s0
15 M HZ Center 1.745 GHz Span 22.5 MHz, Center 1.745 GHz Span 22.5 WMHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms #Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 31.8 dBm Occupied Bandwidth Total Power 30.8 dBm
13.436 MHz 13.426 MHz
Transmit Freq Error 16.275 kHz OBW Power 99.00 % Transmit Freq Error 29.895 kHz OBW Power 99.00 %
x dB Bandwidth 14.66 MHz xdB -26.00 dB x dB Bandwidth 14.43 MHz xdB -26.00 dB
e — e ) Alignment Completed —
15MHz QPSK Mid channel 15MHz 16QAM Mid channel
Vet specim R UL EBE\ R Do GUISATE | LT 20aT == ey PR Spech Ao UL T3 R ke TN ELT 3R] E==ra
AL R EL oS0 W o 5655016 51 15, 2030 s T EiiTHaly 000 A0 5558 426 17, 2030
o Tio Fresum A enter Freg 1.745000000 GHz o T Fesun Avaboid: 1010 Foslo s Hone
i ow #htten: 17 3B Racio Davice: BTS G ow Hasten: Radio Davice: BTS
10 dRidiv. Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
PE 23
0 o
i u
0 0
Band 66
s s0
10M HZ Center 1.745 GHz Span 15 WMHz, Center 1.745 GHz Span 15 MHz.
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms #Res BW 150 kHz AVBW 470 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 31.3 dBm Occupied Bandwidth Total Power 30.4 dBm
8.9447 MHz 8.9422 MHz
Transmit Freq Error 13.697 kHz OBW Power 99.00 % Transmit Freq Error 12.361 kHz OBW Power 99.00 %
x dB Bandwidth 9.676 MHz xdB -26.00 dB x dB Bandwidth 9.675 MHz xdB -26.00 dB
= i = rarus
10MHz QPSK Mid channel 10MHz 16QAM Mid channel

Page 55 of 220

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: 4789424849-E2V?2
FCC ID: ASLSMA716V

DATE:
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Band 66

5MHz

Vertape Spert i e UL SR DR AN LT 23R
L S T

Ty 7% Spech i Aol UL S35 RO LN CLT AT
Cr— 5 T EIiTH

=T
57 07 7120

fsmarus|

SO Tor i 5555155 i 17, 2020 2 I o5
| Cerfee B e Radio St enter Freq 1.745000000 GHz e Radio s1d: Nene
wten: 32 B Radio Device: BTS Radio Device: BTS
10 dBlidiv Ref 30.00 dBm 10 dBldv Ref 30.00 dBm
Log Log
03 03
Center 1745 GHz Span 7.5 MHz, Center 1.745 GHz Span 7.5 MHz
#Res BW 75 kHz #VBW 220 kHz Sweep 4 ms| #Res BW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 31.4 dBm Occupied Bandwidth Total Power 30.4 dBm
4.5051 MHz 4.4856 MHz
Transmit Freq Error -9.426 kHz OBW Power 99.00 % Transmit Freq Error 2.464 kHz OBW Power 99.00 %
x dB Bandwidth 4.935 MHz x dB -26.00 dB x dB Bandwidth 4.938 MHz xdB -26.00 dB

jsraus

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

T=Ts
135 CLPMAGE 07, 2020

Vet Specuum sk UL EB RO T LT 25AT T=1= e PR Spac i Bepee UL 22 R ORE AN B CLT Z5AT
RL T [ste o T sooco Tor i 560357 1 17, 2020 [ T T TG ] o 5
| Cerreet HE e Rade Std: Nene enter Freq 1745000000 GHZ L e e Radle $td: Nene
- antten: 32 45 rasiobevieents | [ | ] s atten: 3205 Radio Device: BTS
10 diiaiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
03 03
Band 66
3MHz Center 1.745 GHz Span 4.5 MHz Center 1.745 GHz Span 4.5 MHz
#Res BW 47 kz #VBW 130 kHz Sweep 2.667 ms #Res BW 47 kHz AVBW 130 kHz Sweep 2.687 ms
Occupied Bandwidth Total Power 31.6 dBm Occupied Bandwidth Total Power 30.6 dBm
2.6938 MHz 26891 MHz
Transmit Freq Error -1.600 kHz OBW Power 99.00 % Transmit Freq Error 3.050 kHz OBW Power 99.00 %
x dB Bandwidth 2.996 MHz xdB -26.00 dB x dB Bandwidth 2.964 MHz xdB -26.00 dB
= i = rarus
3MHz QPSK Mid channel 3MHz 16QAM Mid channel
Vet specim R UL EBE\ R Do TR | LT 28] (= o 7% Spechm Aoiee UL T3 R ke 0TI ELT 3R] =
AL E[n X FLaE Sl I S8 i g 7, 2030 s & l:0 KX EiiTHaI TG A0 17,
o T Frechum Avgloi: 0110 oo s tone st Frou 1205 00N GH. o T Frechun o> 1010
w #hien: 32 46 Racio Device: BTS Gl ow #Asten: 3245
10 dBlly Ref 30.00 dBm 10 dBJdly Ref 30.00 dBm
Log Log
PE »3
Band 66
1 4M HZ Center 1.745 GHz Span 2.1 MHz| Center 1.745 GHz Span 2.1 MHz
. #Res BW 22 kHz #VBW 62 KHz Sweep 5.333 ms #Res BIW 22 kHz #VBW 62 KHz Sweep 5.333 ms
Occupied Bandwidth Total Power 31.2 dBm Occupled Bandwidth Total Power 30.4 dBm
1.0848 MHz 1.0898 MHz
Transmit Freq Error -597 Hz OBW Power 99.00 % Transmit Freq Error 814 Hz OBW Power 99.00 %
x dB Bandwidth 1.232 MHz xdB -26.00 dB x dB Bandwidth 1.228 MHz xdB -26.00 dB

1.4MHz QPSK Mid channel

1.4MHz 16QAM Mid channel

LTE Band 4

LTE Band 4 (Frequency range: 1710-1755 MHz) is covered by LTE Band 66 (Frequency range:

1710-1780 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

Page 56 of 220

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: 4789424849-E2V?2
FCC ID: ASLSMA716V

DATE: JUN 02, 2020

NR Band n2

|Spectrum Analyzer 1
|Occupied B
KEYSIGHT Inpul RF

+

InpulZ Atlan. 40 48

Preamg: Off

Ref Value 30.00 dBm

88000 GHz
W 300.00 kHz

#Video BW 910.00 kHz*

Occupied Bandh

NR Band n2

20 MHz

Allen, 40 uB

Fros Run

Ref Value 30.00 dBm

s

kb et o A T

#Video BIW 910.00 kKz*

Occupied Bandh

Transmit Freq
X 0B Bandwidth

CP-OFDM

Allen, 40 uB
Preamo: Off

88000 GHz
W 300.00 kHz

#video BW 910.00 kKz*

nsmit Freq Eror
X 0B Bandwidth

Atlen, 40 uB
Preamo: Off
Low

#Video BIW 910.00 kHz*

NR Band n2 20MHz 256QAM Mid channel

Carler Freq 1.880000000 GHz
vl

ler Freq. 1880000000 GHz
100100

v
Radio Stet None

Span 40 MHz
Sweep 1.00 ms (1001 pis)

$Span 40 MHz
Sweep 1.00 ms (1001 pts)

Total Power
BW Power

Span 40 MHz
Sweep 1.00 ms (1001 pts)

| Power
BW Power

Span 40 MHz
Sweep 1.00 ms (1001 pts)

Total Power

W Power
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Atlan, 40 4B
Preamp: Off

Ref Value 30.00 dBm

Span 30 MHz

#Video BW 680.00 kHz™
Sweep 1.00 ms (1001 pts)|

88000 GHz
s BW 220.00 kHz

Occupied Bandwidth
14,

Tolal Power
Transmit Freq Ermor BW Power
x dB Bandwidth

KEYSIGHT o Alien_ 40 dB
RL < octions. On Preamp: Off

Span 30 MHz

#Video BW 660.00 kHz"
Sweep 1.00 ms (1001 pis)

88000 GHz
W 220.00 kHz

NR Band n2
15 MHz
CP-OFDM KEYSIGHT input RF Inpul Z ::::nén:i

Span 30 MHz

#Video BW 680.00 kHz*
Sweep 1.00 ms (1001 pis)

Center 1.88000 GHz
[#Res BW 220,00 kHz

2 Ml .

Occupied Bandwid
14, Total Power

324:45 PM

NR Band n2 15MHz 64QAM Mid channel

Attan. 4048 rig. FraaRun  Canlar Fraq 1.880000000 GHz
On  Preamo: Of 0.

Ref Value 30.00 dBm

Span 30 MHz

#ideo BW 680.00 kHz"
Sweep 1.00 ms (1001 pis)

or 1.88000 GHz
W 220.00 kHz

Occupied Bandwidih
14.084 MHz Total Power
Transmit Freq Ermor BW Power
xdB rich

"o l?Y d
NR Band n2 15MHz 256QAM Mid channel
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NR Band n2

10 MHz

CP-OFDM

s BW 150.00 kHz Sweep 1.13 ms (1001 pts)|

Atlan, 40 4B
Preamp: Off

Ref Value 30.00 dBm

88000 GHz #Video BW 470.00 kHz™ Span 20 MHz|

Tolal Power

Transmit Freq Ermor BW Power
x dB Bandwidth

KEYSIGHT o Alien_ 40 dB
RL < On  Proamg: Off

Ref Value 30.00 dBm

86000 GHz #Video BW 470.00 kHz" Span 20 MHz
W 150.00 kHz Sweep 1.13 ms (1001 pts)

KEYSIGHT Input RF InpulZ 500 Atlan. 40 48
Preamg: Off

#ideo BW 47000 kHz* ’ Span 20 MHz
Sweep 1.13 ms (1001 pis)

Total Power

Ref Value 30.00 dBm

r 1.88000 GHz #ideo BW 47000 kHz* Span 20 MHz
Sweep 1.13 ms (1001 pis)

Total Power
BW Power

g9~ l? Y

NR Band n2 10MHz 256QAM Mid channel
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NR Band n2

5 MHz

CP-OFDM

s BW 75.000 kHz Sweep 16.7 ms (1001 pts)|

Atlan, 40 4B
Preamp: Off

Ref Value 30.00 dBm

880000 GHz #Video BW 220.00 kHz™ Span 10 MHz]

Tolal Power

Transmit Freq Ermor Hz BW Power
x dB Bandwidth

KEYSIGHT o Alien_ 40 dB
RL < On  Proamg: Off

Ref Value 30.00 dBm

860000 GHz #Video BW 220.00 kHz" Span 10 MHz
W 75.000 kHz Sweep 16.7 ms (1001 pts)

KEYSIGHT Input RF InpulZ 500 Atlan. 40 48
Preamg: Off
Low

Ref Value 30.00 dBm

#ideo BW 220,00 kHz* Span 10 MHz
Sweep 16.7 ms (1001 pis)

Total Power

Ref Value 30.00 dBm

“,
Sy
e Pt e, A,

#ideo BW 220,00 kHz* Span 10 MHz
Sweep 16.7 ms (1001 pis)

Total Power

Transmit Freq Ermor = % of OBW Power
xdB rich

L el kdk 4
NR Band n2 5MHz 256QAM Mid channel
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NR Band n5

|Spectrum Analyzer 1
|Occupied B
KEYSIGHT Inpul RF
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