REPORT NO: 4789230288-E2V2 DATE: JAN 06, 2020

FCC ID: ASLSMG981B

LTE Band 41(PC2)

.07 wDec 16, 2019

7:4522 Dz 15, 2019
Radie Std: Nane

E Vepsgh Spmenam Ay U 09T\ Bree CIASG00E CLT-20A)
AL o ion
Center Freq: 2650000000 GHz
(Conter Freq 2/ z Trig-Free Aum proA—

HFGainLow #Anen: 328 Radio Device: BTS

Keysight Spectrum Analyzer - UL: 22931\ R Dete: 07/35/2018 ", CUT: 2504) e Keysight Spectrum Analyzer - UL: 22931\ R Dete: 07/35/2018 ", CUT: 2504)
Conter Fiea z O il s e Conter Fiea z I S s e
AGanow wARen: 3208 Radio Devies: BTS AGanow wARen: 3208 Radio Devies: TS
100sic__ Ref 30.00 dBm 100sic__ Ref 30.00 dBm
°a ‘ °a ‘
Center 2506 GHz Span 30 MHz Center 2506 GHz Span 30 MHz
[#Res BW 300 kHz #VBW 910 kHz Sweep 1.333ms [#Res BW 300 kHz #VBW 910 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 32.4 dBm Occupied Bandwidth Total Power 31.4 dBm
17.894 MHz 17.890 MHz
Transmit Freq Error 16.570 kHz OBW Power 99.00 % Transmit Freq Error 15.943 kHz OBW Power 99.00 %
x dB Bandwidth 19.72 MHz xdB -26.00 dB x dB Bandwidth 19.77 MHz xdB -26.00 dB
20MHz QPSK Low channel 20MHz 16QAM Low channel
Versiht Specaram Aralyer U 031 ROt Y TS0 CUT. 2381 = | Versiht Specaram Aralyer U 031 ROt Y TS0 CUT. 2381 = |
E i o o 74539 Mo 16,2019 E i o o w7459 oMo 16,2019
(Conter Freq 2. . e T Freatn T el 010 Fadie s Hare (Conter Freq 2. . e T Freaian T AugiHold: 110 Fadl B Hene
AGanow wARen: 3208 Radio Devies: BTS AGanow wARen: 3208 Radio Devies: TS
100si__ Ref 30.00 dBm 100si__ Ref 30.00 dBm
°a °a
Band 41
20MHz Center 2593 GHz Span 30 MHz Center 2593 GHz Span 30 MHz
[#Res BW 300 kHz #VBW 910 kHz Sweep 1.333ms [#Res BW 300 kHz #VBW 910 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 32.4 dBm Occupied Bandwidth Total Power 31.5 dBm
17.925 MHz 17.925 MHz
Transmit Freq Error 12.376 kHz OBW Power 99.00 % Transmit Freq Error 2845 kHz OBW Power 99.00 %
x dB Bandwidth 20.05 MHz xdB -26.00 dB x dB Bandwidth 19.97 MHz xdB -26.00 dB
20MHz QPSK Mid channel 20MHz 16QAM Mid channel

E Vepsgh Spmenam Ay U 09T\ Bree CIASG00E CLT-20A)
AL o ion
Center Freq: 2650000000 GHz
(Conter Freq 2/ z proA—

Trig: Free Run
HFGainLow #Anen: 328

74556 M0z 15, 2019
Radie Std: Nane

Radio Device: BTS

Ref 30.00 dBm

0 dBidiv

Log

Ref 30.00 dBm

0 dBidiv

Log

[Center 2.68 GHz Span 30 MHz,

[Center 2.68 GHz

Span 30 MHz

[#Res BW 300 kHz #VBW 910 kHz Sweep 1.333ms [#Res BW 300 kHz #VBW 910 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 32.6 dBm Occupied Bandwidth Total Power 31.6 dBm
17.906 MHz 17.895 MHz
Transmit Freq Error -95.369 kHz ‘OBW Power 99.00 % Transmit Freq Error -104.59 kHz ‘OBW Power 99.00 %
x dB Bandwidth 19.74 MHz x dB -26.00 dB x dB Bandwidth 19.64 MHz xdB -26.00 dB

20MHz QPSK High channel

20MHz 16QAM High channel
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DATE: JAN 06, 2020

eree Speea Aeaeer s TBTT v TS/ CUT- 23T = | ersahe Spectram Amaleer U 03T ROt IS0 CUT. 2381 = |
E i . i 7430 e 15,2010 E i . i 74323 e 15,2010
Center Freq: 2803800000 GH Radio S N Center Freq: 2803800000 GH Radio S N
(Conter Freq 2. . Thg: Freerun FL— o S tene Joetter Tre 2. . ki “valHoid: 1010 " S Hene
AfGaniow | #Aten: 3248 Radic Device: BTS AfGaniow | #Aten: 3248 Radic Device: BTS
00z Ref 30.00 dBm 00z Ref 30.00 dBm
o3 oa ‘
x
Center 2.504 GHz Span 22.5 MHz, Center 2.504 GHz Span 22.5 MHz,
#Res BW 220 kHz H#VBW 680 kHz Sweep 1.333ms #Res BW 220 kHz H#VBW 680 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 32.4 dBm Occupied Bandwidth Total Power 31.3 dBm
13.412 MHz 13.434 MHz
Transmit Freq Error 11.008 kHz OBW Power 99.00 % Transmit Freq Error 16.841 kHz OBW Power 99.00 %
x dB Bandwidth 15.19 MHz xdB -26.00 dB x dB Bandwidth 15.10 MHz xdB -26.00 dB

15MHz QPSK Low channel

15MHz 16QAM Low channel

et tpmnm Ao U 9331 W Dnt A0 LT 28] . i ey ervaht pecinum Ay~ U 2977\ R D O1ASVIEN CLT 25A) . . e
i v sensem i 7451 P 18,2010 i v sensem i 74525 WD 18,2010
Frreeremmon o TG g "o e Frreeremmon o TG g " e
AFGainLow #Anen: 32 dB Radio Device: BTS AFGainiLow wAnen: 3205 Radio Device: BTS
(0ceicn Rl 30.00 dBm (0caicn Rl 30.00 dBm
°a °a
Band 41
15MHz Center 2583 GHz Span 22.5 MHz Center 2583 GHz Span 22.5 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms #Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 32.5 dBm Occupied Bandwidth Total Power 31.5 dBm
13.450 MHz 13.439 MHz
Transmit Freq Error 15.842 kHz ‘OBW Power 99.00 % Transmit Freq Error 8.170 kHz ‘OBW Power 99.00 %
x dB Bandwidth 15.15 MHz xdB -26.00 dB x dB Bandwidth 15.00 MHz xdB -26.00 dB

15MHz QPSK Mid channel

15MHz 16QAM Mid channel

Vet Speim Ao - U T30 R D A0 LV Z50) i i e Vet Speim Ao - U T30 R D A0 LV Z50) i i ey
e a T I e a T I L
#FGain:Low #Aten: 32 45 Radio Device: TS HFGainLow #Anen: 32 dB Radio Deviee: TS
10 dBidiu Ref 30.00 dBm 10 dBidiu Ref 30.00 dBm
|
‘
Center 2.683 GHz ‘Span 22.5 MHz Center 2.683 GHz ‘Span 22.5 MHz
[#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 32.7 dBm Occupied Bandwidth Total Power 31.6 dBm
13.418 MHz 13.413 MHz
Transmit Freq Error -107.16 kHz OBW Power 99.00 % Transmit Freq Error -113.61 kHz OBW Power 99.00 %
x dB Bandwidth 14.96 MHz x dB -26.00 dB x dB Bandwidth 15.14 MHz x dB -26.00 dB

15MHz QPSK High channel

15MHz 16QAM High channel
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Keysight Spectrum Anabyzer - U: 1031\ R Dot 075/201E CUT: 25041
Cemmer Fren: 2501000000 GHz
(Conter Freq 2. z Trig: Frea um “AvalHoid: 1010

=T
Radi Sud Nons

Keysight Spectrum Anabyzer - U: 1031\ R Dot 075/201E CUT: 25041
Cemmer Fren: 2501000000 GHz
(Conter Freq 2. z Trig: Frea um “AvalHoid: 1010

HFGainLow #Anen: 328

Radie Std: Nane

Radio Device: BTS

=T

7:40:50 Dz 15, 2019

AFGainLow #Anten. 3248 Radio Devies: TS
100sic__ Ref 30.00 dBm 100si__ Ref 30.00 dBm
°a ‘ °a
Center 2501 GHz Span 15 MHz Center 2501 GHz Span 15 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms #Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 32.1 dBm Occupied Bandwidth Total Power 31.3 dBm
8.9486 MHz 8.9565 MHz
Transmit Freq Error 10.034 kHz ‘OBW Power 99.00 % Transmit Freq Error 4.997 kHz ‘OBW Power 99.00 %
x dB Bandwidth 10.07 MHz x dB -26.00 dB x dB Bandwidth 10.44 MHz xdB -26.00 dB

10MHz QPSK Low channel

10MHz 16QAM Low channel

e Sy R T R TN UT T3 . .
i Certer Frea: 2693000000 GHz
oenter freq 2 z e Trig:FresAun vl 1010

7:41 30 PMDe 18,010
Radio St Nane

e Sy R T R TN UT T3 . .
i Certer Frea: 2693000000 GHz
oenter freq 2 z e Trig:FresAun vl 1010

Radio St Nane

=
7:4153 PMDec 18,010

AFGainLow #Anen: 32 dB Radio Device: BTS AFGainiLow wAnen: 3205 Radio Device: BTS
(0ceicn Rl 30.00 dBm (0caicn Rl 30.00 dBm
°a °a
Band 41

10MHz Center 2583 GHz Span 15 MHz Center 2583 GHz Span 15 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms #Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 32.4 dBm Occupied Bandwidth Total Power 31.6 dBm

8.9686 MHz 8.9563 MHz
Transmit Freq Error 7.411 kHz ‘OBW Power 99.00 % Transmit Freq Error 9.906 kHz ‘OBW Power 99.00 %
x dB Bandwidth 10.20 MHz xdB -26.00 dB x dB Bandwidth 10.14 MHz xdB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

e Sy R T R TN UT T3 . .
i Certer Frea: 2695000000 GHz
f-enter Treq 2 z e Trig:FresAun vl 1010

07:42.23 PMDe 18,010
Radio St Nane

e Sy R T R TN UT T3 . .
i Certer Frea: 2695000000 GHz
f-enter Treq 2 z e Trig:FresAun vl 1010

=
7:43:17 PMDe 18,010
Radio St Nane

HFGainLow #Anen: 32 dB Radio Device: BTS HFGainLow MAnen: 32 dB Radio Device: BTS.
10 ccian Rl 30.00 dBm 10 ccian Rl 30.00 dBm
oa oa

Center 2.685 GHz Span 15 MHz Center 2.685 GHz Span 15 MHz
#Res BIW 150 kHz #VBW 470 kHz Sweep 1.333ms #Res BIW 150 kHz #VBW 470 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 32.4 dBm Occupied Bandwidth Total Power 31.5 dBm

8.9592 MHz 8.9895 MHz
Transmit Freq Error  -97.353kHz  OBW Power 99.00 % Transmit Freq Error  -93.756kHz  OBW Power 99.00 %
x dB Bandwidth 10.41 MHz x dB +26.00 dB x dB Bandwidth 10.15 MHz x dB +26,00 dB

10MHz QPSK High channel

10MHz 16QAM High channel
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Band 41

5MHz

et tpen At U 83 B AR LT 258
i
enter Freq 2. iz

Center Freq: 2438500000 GHz

=T
Radi Sud Nons

Keysight Spectrum Anabyzer - U: 1031\ R Dot 075/201E CUT: 25041
Cemmer Fren: 2438500000 GHz
(Conter Freq 2. z Trig: Frea um “AvalHoid: 1010

=T
Radl Sud Nons

e Trig: FreeRun AvglHold:>10110 e
AiGuniou | WAREn 328 Radio Devies: BTS AiGuniou | WAREn 328 Radio Devies: BTS
10ceion _ Ref 30.00 dém 10ceion _ Ref 30.00 dém
on on
Center 2.499 GHz Span 7.5 MHz Center 2.499 GHz Span 7.5 MHz
#Res BIW 75 kHz #VBW 220 kHz Sweep 4 ms #Res BIW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 32.2 dBm Occupied Bandwidth Total Power 31.4 dBm
4.4904 MHz 4.4964 MHz
Transmit Freq Error 313Hz  OBW Power 99.00 % Transmit Freq Error 2531 kHz ~ OBW Power 99.00 %
x dB Bandwidth 5.275 MHz x dB +26.00 dB x dB Bandwidth 5.236 MHz x dB +26,00 dB

5MHz QPSK Low channel

5MHz 16QAM Low channel

eyt Specium Ay - U 20971\ R Ot ORS00\ CLT. 2541
AL F 5
enter Freq 2. iz

Center Freq: 2.593000000 GHz
it

73752 PMDec 15,3010
Radio St Nane

e Sy R T R TN UT T3 . .
i Certer Frea: 2693000000 GHz
oenter freq 2 z e Trig:FresAun el 1010

=
735:03 PMDec 18,2010
Radio St Nane

Trig: Fres Run “vgiHold: 100
AFGainLow #Anen: 32 dB Radio Device: BTS AFGainiLow wAnen: 3205 Radio Device: BTS
(0caicn Rl 30.00 dBm (0ceicn Rl 30.00 dBm
°a og
Center 2583 GHz Span 7.5 MHz Center 2583 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 32.5 dBm Occupied Bandwidth Total Power 31.5 dBm
4.5028 MHz 4.4954 MHz
Transmit Freq Error 6.048 kHz ‘OBW Power 99.00 % Transmit Freq Error -535 Hz ‘OBW Power 99.00 %
x dB Bandwidth 5.307 MHz xdB -26.00 dB x dB Bandwidth 5.169 MHz xdB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

e Sy R T R TN UT T3 . .
i Certer Frea: 2697500000 GHz
f-enter Treq 2 z e Trig:FresAun vl 1010

=
73543 PMDec 18,2010
Radio St Nane

e Sy R T R TN UT T3 . .
i Certer Frea: 2697500000 GHz
f-enter Treq 2 z e Trig:FresAun vl 1010

=
07.39:08 PMDec 18,010
Radio St Nane

AFGainLow #Anen: 32 dB Radio Device: BTS AFGainiLow wAnen: 3205 Radio Device: BTS
(0caicn Rl 30.00 dBm i0ceicn Rl 30.00 dBm
°a og
Center 2.688 GHz Span 7.5 MHz Center 2.688 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 32.5 dBm Occupied Bandwidth Total Power 31.5 dBm
4.5012 MHz 4.4916 MHz
Transmit Freq Error -100.17 kHz ‘OBW Power 99.00 % Transmit Freq Error -104.78 kHz ‘OBW Power 99.00 %
x dB Bandwidth 5.318 MHz xdB -26.00 dB x dB Bandwidth 5.221 MHz xdB -26.00 dB

5MHz QPSK High channel

5MHz 16QAM High channel
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LTE Band 66

Keyaigh Spmchuem Anabyes - UL 1953 . R Debe 07 TS/2018, CLT- 25(8) == avasght Spactrimm Aty - UL 22933 . R Dot 03/15/2013 , CLT. 25081 p s
= - Canter Frag: 1720000008 Gz o S Hione = - Caner Fraq: 1720000000 GHz oo Su e
o ST bl 1010 o ST Ao 10
arceios ™ St oh Radko Davicn: BT arceios ™ St oh [
0 dBidiv Ref 30.00 dBm 10 aB/div Ref 30.00 dBm
Center 1.72 GHz ‘Span 30 MHz| Center 1.72 GHz Span 30 MHz,
[#Res BW 300 kHz #VEW 910 kHz Sweep 1333 ms [#Res BW 300 kHz #VEW 910 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 29.6 dBm
17.879 MHz 17.868 MHz
Transmit Freq Error 40.201 kHz OBW Power 99.00 % Transmit Freq Error 41.085 kHz OBW Power 99.00 %
x dB Bandwidth 19.78 MHz xdB -26.00 dB x dB Bandwidth 19.66 MHz xdB -26.00 dB
20MHz QPSK Low channel 20MHz 16QAM Low channel
Keyaigh Spmchuem Anabyes - UL 1953 . R Debe 07 TS/2018, CLT- 25(8) == avasght Spactrimm Aty - UL 22933 . R Dot 03/15/2013 , CLT. 25081 p s
Carer e 74880003 G i S o Carer e 74880003 G P
o ST v 10 o ST Ao 10
arceios ™ St oh Radko Davicn: BT arceios ™ St oh [
0 dBidiv Ref 30.00 dBm 10 aB/div Ref 30.00 dBm
Band 66
ZOMHZ Center 1.745 GHz ‘Span 30 MHz| Center 1.745 GHz Span 30 MHz,
[#Res BW 300 kHz #VBW 910 kHz Sweep 1333 ms [#Res BW 300 kHz #VBW 910 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 20.8 dBm
17.915 MHz 17.926 MHz
Transmit Freq Error 36.059 kHz OBW Power 99.00 % Transmit Freq Error 15.142 kHz OBW Power 99.00 %
x dB Bandwidth 19.78 MHz xdB -26.00 dB x dB Bandwidth 19.75 MHz xdB -26.00 dB
20MHz 16QAM Mid channel

20MHz QPSK Mid channel

012042 84 D 9, 2018
Fiadia Std: Nane

13 4 Dac 15,2008

e
Radie Sid: Hane
Fadila Davics; BTS

oro Spacinen By - UL 233 R Dot OY/TS0I3  CLT- 25080
Center Freg: 1770600000 GHz
Trig: Free Run “AvrglHold:>1010
&

Radlo Davics: BTS AFGainiom | BAmen: 32

oro Spacinen By - UL 233 R Dot OY/TS0I3  CLT- 25080
Center Freg: 1770600000 GHz
e Trig FreeRun AovglHold: 1010
&

FGainLow #Artan: 32 o

0 dBidiv Ref 30.00 dBm
Log

0 dBidiv Ref 30.00 dBm
Log

t

Center 1.77 GHz ‘Span 30 MHz| Center 1.77 GHz Span 30 MHz,
[#Res BW 300 kHz FVBW 910 kHz Sweep 1.333 ms| [#Res BW 300 kHz FVBW 910 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 28.6 dBm

17.872 MHz 17.914 MHz

Transmit Freq Error OBW Power 99.00 % Transmit Freq Error 26.252 kHz OBW Power 99.00 %

x dB Bandwidth xdB -26.00 dB x dB Bandwidth 19.66 MHz xdB -26.00 dB
= Fns = Fns

20MHz 16QAM High channel

20MHz QPSK High channel
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eys sl Spmctiem Amaboms - UL 119531 R Date 0T IS/2018 , CLT. Z5(8) = eyeigh Spectrm Anthe - L. 21933 | R Date OF TS/0018 " CLT- 2508) =
A w I T o 012057 v 13,200 AL W[5 i o 012120 e 3, 201
Corter Frag: 1747500008 e o S Hione Certer Fraq: 1747800000 GHz oo ud Hoa
Trig: Free Run g Holg 31010 o Trig: FreeRun g Hole: 10110
AFGainion | #Amen: 32 08 Radlo Devies: BTS ArGainion | #Amen: 3248 Radio Davice: BTS
ooz Ref 30.00 dBm ooz Ref 30.00 dBm
Log Log
Center 1.718 GHz Span 22.5 MHz Center 1.718 GHz Span 22.5 MHz
[#Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms| [#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 20.7 dBm
13.412 MHz 13.376 MHz
Transmit Freq Error 27.096 kHz OBW Power 99.00 % Transmit Freq Error 33454 kHz OBW Power 99.00 %
x d8 Bandwidth 14.97 MHz xdB -26.00 dB x d8 Bandwidth 14.99 MHz xdB -26.00 dB
= Fns = Fns

15MHz QPSK Low channel

15MHz 16QAM Low channel

T T
o —— S o —— -

. L it 100 . L et

mantor " el T mantor " el T
0 aldiv Ref 30.00 dBm 0 aBJdiv Ref 30.00 dBm
!
Band 66

15M HZ ICenter 1.745 GHz Span 22.5 MHz, ICenter 1.745 GHz Span 22.5 MHz,
[#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 30.9 dBm Occupied Bandwidth Total Power 29.8 dBm

13.423 MHz 13.394 MHz
Transmit Freq Error 14.164 kHz OBW Power 99.00 % Transmit Freq Error 24.236 kHz OBW Power 99.00 %
x dB Bandwidth 14.90 MHz xdB -26.00 dB x dB Bandwidth 15.01 MHz xdB -26.00 dB

15MHz QPSK Mid ch

annel

15MHz 16QAM Mid channel

[ ey == [ ey
Cantar Frag: 172500000 GHz Radio SN Cantar Frag: 172500000 GHz Fadia St N

ki Hrawote 010 ki Hrawote 00

wrcanioe " taten S1o8 [— wrcanioe " taten S1o8 [——
0 dBdi Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm

ICenter 1.773 GHz Span 22.5 MHz| ICenter 1.773 GHz Span 22.5 MHz,
[#Res BIW 220 kHz #VEW 680 kHz Sweep 1333 ms [#Res BIW 220 kHz #VEW 680 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.5 dBm

13.426 MHz 13.417 MHz
Transmit Freq Error -3.701 kHz OBW Power 99.00 % Transmit Freq Error 6.475 kHz OBW Power 99.00 %
x dB Bandwidth 14.87 MHz xdB -26.00 dB x dB Bandwidth 15.29 MHz xdB -26.00 dB8
15MHz QPSK High channel 15MHz 16QAM High channel

Page 66 of 201

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_22/24/27(03)

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: 4789230288-E2V2
FCC ID: ASLSMG981B

DATE: JAN 06, 2020

eys sl Spmctiem Amaboms - UL 119531 R Date 0T IS/2018 , CLT. Z5(8) = eyeigh Spectrm Anthe - L. 21933 | R Date OF TS/0018 " CLT- 2508) —
A w I T o 011018 v 13,200 AL W[5 i o 0110042 e 03, 201
Canter Frag: 1748000008 e o S e Carter Fraq: 1748000000 GHz oo Sud Hoa
Trig: Free Run “AvglHola>1010 o Trig: FreeRun g Hole: 10110
AFGainion | #Amen: 32 08 Radlo Devies: BTS ArGainion | #Amen: 3248 Radio Davice: BTS
ooz Ref 30.00 dBm ooz Ref 30.00 dBm
Log | Log
Center 1.715 GHz Span 15 MHz, Center 1.715 GHz Span 15 MHz
[#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms| [#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 20.8 dBm
8.9486 MHz 8.9607 MHz
Transmit Freq Error 20540 kHz OBW Power 99.00 % Transmit Freq Error 24.646 kHz OBW Power 99.00 %
x d8 Bandwidth 10.03 MHz xdB -26.00 dB x d8 Bandwidth 10.27 MHz xdB -26.00 dB
= Fns = Fns

10MHz QPSK Low channel

10MHz 16QAM Low channel

Feyaight Saciim Anafer - UL 11923 D 07/ 1/2008 | CLT- L5080 | Feyaight Saciim Anafer - UL 11923 D 07/ 1/2008 | CLT- L5080 =T ]
o —— LS o —— o
. L gt . L et
mantor " el T mantor " el T
0 aldiv Ref 30.00 dBm 0 aBJdiv Ref 30.00 dBm
Band 66

10MHZ ICenter 1.745 GHz ‘Span 15 MHz| ICenter 1.745 GHz Span 15 MHz
[#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms| [#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 30.6 dBm Occupied Bandwidth Total Power 29.9 dBm

8.9664 MHz 8.9674 MHz
Transmit Freq Error 14.160 kHz OBW Power 99.00 % Transmit Freq Error 12.025 kHz OBW Power 99.00 %
x dB Bandwidth 10.26 MHz xdB -26.00 dB x dB Bandwidth 10.44 MHz xdB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

Taight Seecrim Ay UL 133 | R Dot 01520081 CLT- 1300 == Taight Seecrim Ay UL 133 | R Dot 01520081 CLT- 1300 e |
A : 1832 atpec i, 20 A : 130 e 3, 2073
Conter Frea: 1.775000008 GHz Radio Std: Hone Conter Frea: 1.775000008 GHz Radio Std. Nore
v e Free Run “rglHold 10110 v e Free Run “rglold: 1010
rGaintow | #Aten: 3248 Radio Dovice: BTS rGaintow | #Aten: 3248 Radia Davice: BTS
0 aaa Ref 30.00 dBm 0 aaa Ref 30.00 dBm
Log Log
Center 1.775 GHz Span 15 MHz Center 1.775 GHz Span 15 WHz
#Res BW 150 kHz #VBW 470 kKHz Sweep 1333 ms #Res BW 150 kHz #VBW 470 kKHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 29.4 dBm
8.9726 MHz 8.9678 MHz
Transmit Freq Error 1.994kHz  OBW Power 99.00 % Transmit Freq Error 8.253kHz  OBW Power 99.00 %
x dB Bandwidth 10,07 MHz ~ xdB -26.00 dB x dB Bandwidth 10.10MHz  xdB -26.00 dB
=3 s =3 s

10MHz QPSK High channel

10MHz 16QAM High channel
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Band 66

5MHz

s,

jsmarus|

T |3 s
e TR e i S0 5 e B e
Center Freg: 171280000 Gz Cenier Freg: 1711500560 Gz Fado Sid None
Trig: Free Ry AvglHold: 10/10 Trig: Free Ry Avg|Hoid:> 10110
T paan: 128 ot Radio Devie: BTS aromow " #aan: 28 o Radio Devien:BTS

0 caidy__Ref 30.00 dBm 105idy__Ref 30.00 dBm

a9 Log

P P

02 0z
Center 1.713 GHz Span 7.5 WHz, Center 1713 GHz Span 7.5 WHz,
#Res BW 75 kHz HVBW 220 kHz Sweep 4 ms #Res BW 75 kHz #VBW 220 kHz Sweep 4ms

Occupied Bandwidth Total Power 30.7 dBm Qccupied Bandwidth Total Power 29.8 dBm

4.5047 MHz 4.4967 MHz
Transmit Freq Error 445TkHz  OBW Power 99.00 % Transmit Freg Eror 6.453kHz  OBW Power 99.00 %
x 4B Bandwidth 5208MHz  xdB -26.00 dB x dB Bandwidth 5266 MHz  xdB -26.00 dB

5MHz QPSK Low channel

5MHz 16QAM Low channel

= Ve S Ao UL T3\ R D WS (T 150
S T G 170 311339 wrdseos, A W i ] 011400 HDwc 03,2013
Center Freq: 1745000000 GHz Radio Std: None ] Center Frag: 748000000 GHe Fiadia Stc: Nare
o+ Trig: FreeRun ‘AvgHold:10/10 - Trig FrseRun ‘ArglHole; 1010
i ol ow Radio Devics: BTS AGainton | EAmen Radla Davics: BTS
{0 sy Ref 3000 dBm 0oy Ref 30.00 dBm
Log o
i
03

ICenter 1.745 GHz

#Res BW 75 kHz

Span 7.5 MHz, Center 1.745 GHz Span 7.5 MHz
HVBW 220 kHz Sweep 4 ms [#Res BW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 26.7 dBm
4.4997 MHz 4.5017 MHz
Transmit Freq Error 1.373 kHz OBW Power 99.00 % Transmit Freq Error «1.223 kHz OBW Power 99.00 %
x dB Bandwidth 5.255 MHz xdg -26.00 dB x dB Bandwidth 5.233 MHz xdB -26.00 dB
5MHz QPSK Mid channel 5MHz 16QAM Mid channel
eyt spect m Aratyae, UL 22531 . R Dt QI/LYNIE | CLT- 20T =15 E Feyaight Saciim Anafer - UL 11923 D 07/ 1/2008 | CLT- L5080 =
kL & Jsoe oc SENSCINT] 1GK ALTO 01:14:54 M J6C 05,2015 AL 01-15:16 4M Dec 03, 2019
ConirFrg T T e e 7700008 e i Sk N
o e Rt 110 L e AT,
] arcmton ™ Akt 208 - erconton " Shton 3548 [——
10 dBdiv Ref 30.00 dBm LU ardiv Ref 30.00 dBm
20
o
Center 1.778 GHz Span 7.5 MHz, ICenter 1.778 GHz Span 7.5 MHz
#Res BW 75 kHz H#VBW 220 kHz Sweep 4 ms [#Res BW 75 kHz #VBW 220 kHz ‘Sweep 4 ms
Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.5 dBm
4.4930 MHz 4.4963 MHz
Transmit Freq Error -1.746 kHz OBW Power 99.00 % Transmit Freq Error -3.103 kHz OBW Power 99.00 %
x dB Bandwidth 5.157 MHz xdB -26.00 dB x dB Bandwidth 5.205 MHz xdB -26.00 dB8
5MHz QPSK High channel

5MHz 16QAM High channel
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== ==
[y I SENSCINT] 16K A0 010008 [y SCNSE INT] LIGH AT 02:08:33 005, 2019
o on | Aaan: 5208 et Radio Devies BTS | arcanion T aAtan: 268 el Racio Devien:B TS
10 dBJdliv Ref 30,00 dBm 10 dB/dlv Ref 30.00 dBm
Center 1.712 GHz Span 4.5 MHz| ICenter 1.712 GHz Span 4.5 MHz|
#Res BW 47 kHz HVBW 130 kHz Sweep 2.667 ms| #Res BW 47 kHz #VBW 130 kHz Sweep 2.667 ms|
Occupied Bandwidth Total Power 30.9 dBm Qcecupied Bandwidth Total Power 29.9 dBm
2.6942 MHz 2.6965 MHz
Transmit Freq Error 4513 kHz OBW Power 99.00 % Transmit Freq Error 3.282 kHz OBW Power 99.00 %
x dB Bandwidth 3.065 MHz xdg -26.00 dB x dB Bandwidth 3.065 MHz xdB -26.00 dB
= oo - o]
3MHz QPSK Low channel

3MHz 16QAM Low channel

oS A UL T DA A
Em. T Toe o

T=Ts eyeg Spechm By UL B R e OIS B ST AT =15
EES o L0935 005, 2015 he - 3 EiaTsili ¥ 5110555 8D G5 2015
Cemerfrea § KL om0 Radio 5td: Hone Cenier e § e o Radio 5td None
ree R : : Free Run
aramion " wa e Radio Device: BTS arcanion Tt " Ratie Device: BTS
10 dBldi Rer 30.00 dBm 10 ¢B/dly Ref 30,00 dBm
Log Log
23 Py
03 0a
u v
Band 66
3M Hz Center 1745 GHz Span 4.5 MHz Center 1.745 GHz Span 4.5 MHz
#Res BW 47 khz #VBW 130 kHz Sweep 2.667 ms, #Res BW 47 kHz #VBW 130 kHz Sweep 2.667 ms
Ocoupied Bandwidth Total Powser 30.8 dBm Occupied Bandwidth Total Powey 20.8 dBm
2.7056 MHz 2.7021 MHz
Transmit Freq Error -2.361 kHz OBW Power 99.00 % Transmit Freq Error -359 Hz OBW Power 99.00 %
x dB Bandwidth 3.092 MHz xdB -26.00 dB x dB Bandwidth 3.095 MHz xdB -26.00 dB
= smaus hcc i
3MHz QPSK Mid channel

3MHz 16QAM Mid channel

Taight Seecrim Ay UL 133 | R Dot 01520081 CLT- 1300
AL
enter

Euans

3MHz QPSK High channel

T S e UL T ¥ S B CT IS
AL 111 e 3,20
Corter Frag. 1778500008 Gz Corter Frag. 1778500008 Gz Radosia Vo
v e Free Run “rglHold 10110 v e Free Run “rglold: 1010
#atton: 32 48 Radio Dovice: BTS i #atton: 32 48 Radia Davice: BTS
‘oceis,  Ref 30.00 dm oy Ref 30.00 dBm
Center 1.779 GHz Span 4.5 MHz Center 1.779 GHz Span 4.5 Hz
[#Res BW 47 kHz #VBW 130 kKHz Sweep 2.667 ms [#Res BW 47 kHz #VBW 130 kKHz Sweep 2.667 ms
Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.5 dBm
2.6984 MHz 2.6940 MHz
Transmit Freq Error 1.554kHz  OBW Power 99.00 % Transmit Freq Error AT53kHz  OBW Power 99.00 %
x dB Bandwidth 3073MHz  xdB -26.00 dB x dB Bandwidth 3.066MHz  xdB -26.00 dB
=3

Euans

3MHz 16QAM High channel
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== ==
et g 400 o et A
10 dBJdliv Ref 30,00 dBm 10 dB/dlv Ref 30.00 dBm
Center 1.711 GHz Span 2.1 MHz| ICenter 1.711 GHz Span 2.1 MHz|
#Res BW 22 kHz HVBW 62 kHz Sweep 5.333 ms| #Res BW 22 kHz H#VBW 62 kHz Sweep 5.333 ms|
Occupied Bandwidth Total Power 30.7 dBm Oceupied Bandwidth Total Power 29.8 dBm
1.0896 MHz 1.0855 MHz
Transmit Freq Error 1.071 kHz OBW Power 99.00 % Transmit Freq Error 287 Hz OBW Power 99.00 %
x dB Bandwidth 1.310 MHz xdg -26.00 dB x dB Bandwidth 1.302 MHz xdB -26.00 dB
= oo - o]
1.4MHz QPSK Low channel

1.4MHz 16QAM Low channel

oSS A UL 228 RO B LT3R
{5y 3 I

T=T% Feru s St eyt UL 225D Do LSRR LT AT =15
ST G 170 1055 s, 2015 he - 3 I EITHal ¥ 5110515 8D s 2015
Cemerfrea § R g Radio 5td: Hone Cenier e § e oo Radio 5td None
ree R > : Free Run >
aramion " wa e Radio Device: BTS arcanion Tt " Ratio Device: TS
10 dBldi Rer 30.00 dBm 10 ¢B/dly Ref 30.00 dBm
Log Log
23 Py
03 0a
u v
0 v
Band 66 j .
0 0
1.4MHz Center 1745 GHz Span 2.1 MHz Center 1.745 GHz 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 30.6 dBm Occupied Bandwidth Total Power 29.6 dBm
1.0922 MHz 1.0894 MHz
Transmit Freq Error 258 Hz OBW Power 99.00 % Transmit Freq Error 933 Hz OBW Power 99.00 %
x dB Bandwidth 1.297 MHz xdB -26.00 dB x dB Bandwidth 1.305 MHz xdB -26.00 dB

sranus,

1.4MHz QPSK Mid channel

fsmarus|

1.4MHz 16QAM Mid channel

o R Shecham Aeabeer UL 2 WS G LT T
BL = Jee ¢ I T e T i Tor
75 Freoun o Avgihoid: 1010
T aaten 248 ! Radio Devics BTS: Afen: 288 " Radio Devics:BTS
10 dBiai Ref 30.00 dBm 10 aB/dly Ref 30,00 dBm
Log Log
03 0
u u
0 v
0 0
Center 1.779 GHz Span 2.1 MHz, Center 1.779 GHz Span 2.1 MHz|
#Res BW 22 kHz #VBW 62 kHz Sweep 5.333ms, #Res BW 22 kHz HVBW 62 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 30.2 dBm Occupied Bandwidth Total Power 29.2 dBm
1.0892 MHz 1.0864 MHz
Transmit Freq Error 1.098 kHz OBW Power 99.00 % Transmit Freq Error 36 Hz OBW Power 99.00 %
x dB Bandwidth 1.308 MHz xdB -26.00 dB x dB Bandwidth 1.314 MHz xdB -26.00 dB
= smaus hcc i
1.4MHz QPSK High channel

1.4MHz 16QAM High channel
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LTE Band 2

LTE Band 2(Frequency range: 1850-1910 MHz) is covered by LTE Band 25 (Frequency range:
1850-1915 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

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.

LTE Band 5

LTE Band 5 (Frequency range: 824-849 MHz) is covered by LTE Band 26 (Frequency range:
814-849 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band 17

LTE Band 17 (Frequency range: 704-716 MHz) is covered by LTE Band 12 (Frequency range:
699-716 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band41(PC3)

LTE Band 41(PC3, Frequency range : 2496-2690 MH2z) is covered by LTE Band 41(PC2)
(Frequency range: 2496-2690 MHz) due to same frequency range, same channel bandwidth
and maximum tune-up limit is higher than LTE Band41(PC3).
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9.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359, §22.917, §24.238, §27. 53 and 90.691

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) For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any emission
outside the 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, in accordance with the following:

(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;
(4) On all frequencies between 763-775 MHz and 793-806 MHz, by a factor not less than 65 + 10 log (P)
dB in a 6.25 kHz band segment, for mobile and portable stations;

(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.

Part 90.691:

(a) Out-of-band emission requirement shall apply only to the “outer” channels included in an EA license
and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are as
follows:

(1) For any frequency removed from the EA licensee's frequency block by up to and including 37.5 kHz,
the power of any emission shall be attenuated below the transmitter power (P) in watts by at least 116
Log10(f/6.1) decibels or 50 + 10 Log10(P) decibels or 80 decibels, whichever is the lesser attenuation,
where f is the frequency removed from the center of the outer channel in the block in kilohertz and where
fis greater than 12.5 kHz.

(2) For any frequency removed from the EA licensee's frequency block greater than 37.5 kHz, the power
of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 + 10Log10(P)
decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency removed from the
center of the outer channel in the block in kilohertz and where f is greater than 37.5 kHz.
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TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v03r01

The transmitter output was connected to a CMW500 Test Set and configured to operate at maximum
power. The band edge emissions were measured at the required operating frequencies in each band on
the Spectrum Analyzer.

GSM
a)
b)
c)
d)
e)
f)
9)
h)

Set the RBW =1 ~ 5% of OBW(GSM850 — 8.2KHz, GSM1900 — 9.1KHz)
Set VBW 2 3 x RBW;,

Set span = 1.5 times the OBW;

Sweep time = 1S ;

Detector = RMS;

Ensure that the number of measurement points =2 2*Span/RBW;

Trace mode = Average(100);

Add duty cycle correction factor (9dB)

WCDMAI/LTE

a)
b)
c)
d)
e)
f)

9)

Set the RBW =1 ~ 1.5 % of OBW(Typically limited to a minimum RBW of 1% of the OBW)
Set VBW = 3 x RBW;

Set span = 1.5 times the OBW,

Sweep time = Auto;

Detector = RMS;

Ensure that the number of measurement points = 2*Span/RBW,

Trace mode = Average (100);
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NOTE1: For frequency range of 763-775 MHz and 793-806 MHz.(LTE Band 13)
a) Setthe RBW =6.2kHz
b) SetVBW =3 x RBW;
c) Sweeptime =1 second ;
d) Detector = RMS;
e) Ensure that the number of measurement points = 2*Span/RBW;
f) Trace mode = Average;

NOTE?

Note that the spurious emissions outside of the channel include narrowband signals. These
signals are all below the -13dBm / -25dBm limits. Although the measurement bandwidth is less
than the reference bandwidth of 1MHz no addental correction is applied as ANSI C63.26 section
4.2.3 only requires the correction to be applied when the OBW of the emission being measured
is wider than the measurement bandwidth (Where the OBW of the signal under measurement is
less than the RBW of the measuring instrument, no bandwidth correction or integration will be
required.) Plots for low and high channels show the level of the emission measured with the
reduced bandwidth and the level of the same emission measured using the integration method
over the 1MHz reference bandwidth are very close, indicating the emissions are narrowband.

RESULTS
See the following pages.
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9.2.1. BAND EDGE RESULT
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