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Band 12

3MHz

eyt Specim Aestyze - UL S0 | R Dt LLAROLT CLT- 24 "
AL i T
enter Freq 700. iz Center Freq: 700.500000

MHE
‘Avg|Hold:>10HD

ey
121851 A Har20, 2016
Radia Std: None

Wayuht Spechum Ay - UL 6818 R Dt LUIZ0L7 1 CLY: 14 )
RL W i .
E_!_yﬂ'mn_‘_ Center Freq: 700.500000 MHz
enter Freq z . Avg|Hold:>1010

ey
121115 A Har2h, 2016
Radia Std: None

Trig: Frea Run Trig: Frea Run
AFGainLow #anen: 3268 Radia Device: BTS [ #Anen: 5248 Radio Device: BTS
! dBidiv Ref 30.00 dBm ! dBidiv Ref 30.00 dBm
o -u.
ICenter 700.5 MHz Span 4.5 MHz, ICenter 700.5 MHz Span 4.5 MHz,
[#Res BW 47 kHz #VEBW 130 kHz Sweep 2.667 ms| [#Res BW 47 kHz #VEBW 130 kHz Sweep 2.667 ms|
Occupied Bandwidth Total Power 31.2dBm Occupied Bandwidth Total Power 30.1 dBm
2.6984 MHz 2.7024 MHz
Transmit Freq Error -872 Hz OBW Power 99.00 % Transmit Freq Error -4.726 kHz OBW Power 99.00 %
x dB Bandwidth 3.080 MHz x dB -26.00 dB x dB Bandwidth 3.087 MHz x dB -26.00 dB

3MHz QPSK Low channel

3MHz 16QAM Low channel

et e Aoy UL SR Dot LU LV 14
i —
enter Freq 707. iz Center Freq: T07.500000

MHz
AvglHald:>101D

=1
121145 A Har 29, 2016
Radia Std: Hone

et e Aoy UL SR Dot LU LV 14
i —
enter Freq 707. iz Center Freq: T07.500000

MHz
AvglHold: 10/10

=1
121298 W Har29, 2016
Radia Std: Hone

Trig: FreeRun Trig: FreeRun
A Galnclow rAnen: 3208 Radio Device: BTS A Galnclow rAnen: 3208 Radio Device: BTS
100ic  Ref 30.00 dBm 100ic  Ref 30.00 dBm
-’I. -’I.
Center 707.5 MHz Span 4.5 MHz Center 707.5 MHz Span 4.5 MHz
#Res BW 47 kHz #VEW 130 kHz Sweep 2.667 ms, #Res BW 47 kHz #VEW 130 kHz Sweep 2.667 ms,
Occupied Bandwidth Total Power 31.2dBm Occupied Bandwidth Total Power 30.0 dBm
2.6973 MHz 2.7040 MHz
Transmit Freq Error <2.830 kHz OBW Power 99.00 % Transmit Freq Error 1.606 kHz OBW Power 99.00 %
x dB Bandwidth 3.049 MHz x dB -26.00 dB x dB Bandwidth 3.100 MHz x dB -26.00 dB

3MHz QPSK Mid channel

3MHz 16QAM Mid channel

et gt Aoy UL SR R Do TLARRT T4 =T et gt Aoy UL SR R Do TLARRT T4
Conier Frea 774, 3 L s e || |ConterFrea 718 z o ST e
A Galnclow rAnen: 3208 Radio Device: BTS A Galnclow rAnen: 3208 Radio Device: BTS
0 dzian  Ref 30.00 dBm 0020 Ref 30.00 dBm
-ui ] ‘
Center 714.5 MHz Span 4.5 MHz Center 714.5 MHz 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,
Occupied Bandwidth Total Power 31.1dBm Occupied Bandwidth Total Power 30.0 dBm
2.7033 MHz 2.6986 MHz
Transmit Freq Error 204 Hz OBW Power 99.00 % Transmit Freq Error =1.200 kHz OBW Power 99.00 %
x dB Bandwidth 3.087 MHz x dB -26.00 dB x dB Bandwidth 3.053 MHz x dB -26.00 dB

3MHz QPSK High channel

3MHz 16QAM High channel

Page 58 of 203

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

FORM ID: FCC_22/24/27

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



REPORT NO: 4788397760-E4V2
FCC ID: A3LSMJ600F

DATE: APR 11, 2018

Band 12

1.4MHz

eyt Specim Aestyze - UL S0 | R Dt LLAROLT CLT- 24
AL i
enter Freq 639, iz

Center Freq: 699.700000

MHE
Avg|Hold: 10/10

ey
12,0850 A Har 20, 2016
Radia Std: None

Ewmuﬁ-m RO T OO T i
i i e v
" Center Freq. 699.700000 MHz
[Center Freq iz s Trig: FreeRun Avg|Hold:> 104D

ey
120823 A Har 20, 2016
Radia Std: None

Trig: FreeRun
AFGainLow Il:m- 3248 Radio Device: BTS AFGaindlow #hmen: 32 6B Radio Device: BTS
100sic Ref 30.00 dBm 100sic Ref 30.00 dBm
_,I. -ru.
Center 699.7 MHz Span 2.1 MHz Center 699.7 MHz Span 2.1 MHz
#Res BW 22 kHz #VEW 62 kHz Sweep 5.333ms, #Res BW 22 kHz #VEW 62 kHz Sweep 5.333ms,
Occupied Bandwidth Total Power 31.1 dBm Occupied Bandwidth Total Power 30.0 dBm
1.0899 MHz 1.0887 MHz
Transmit Freq Error -1.363 kHz OBW Power 99.00 % Transmit Freq Error -394 Hz OBW Power 99.00 %
x dB Bandwidth 1.352 MHz x dB -26.00 dB x dB Bandwidth 1.361 MHz x dB -26.00 dB

1.4MHz QPSK Low channel

1.4MHz 16QAM Low channel

Wayvight Spectrum Anwhyze - UL: 86918 | R Dt 12/209017 1, CUT: 74 a | Wayvight Spectrum Anwhyze - UL: 86918 | R Dt 12/209017 1, CUT: 74 o | a |
E AL T 1210554 1129, 2015 E i use 12:05.7 1123, 2015
fcontor Froq 707 2 T Fraaran o Augld: 10 R fcontor Froq 707 2 T Fraaran o Augld: 10 R

A Galnclow rAnen: 3208 Radio Device: BTS A Galnclow rAnen: 3208 Radio Device: BTS
0 dmiae  Ref 30.00 dBm 0 dmiae  Ref 30.00 dBm
-ui -u.
Center 707.5 MHz Span 2.1 MHz Center 707.5 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 30.9 dBm Occupied Bandwidth Total Power 29.9 dBm
1.0893 MHz 1.0897 MHz
Transmit Freq Error 919 Hz OBW Power 99.00 % Transmit Freq Error =1.121 kHz OBW Power 99.00 %
x dB Bandwidth 1.375 MHz x dB -26.00 dB x dB Bandwidth 1.378 MHz x dB -26.00 dB

1.4MHz QPSK Mid channel

1.4MHz 16QAM Mid channel

et gt Aoy UL SR R Do TLARRT T4 =T et gt Aoy UL SR R Do TLARRT T4
Conier Frea 715. z L e weio || |ConierFrea 715 z L e R
A Galnclow rAnen: 3208 Radio Device: BTS A Galnclow rAnen: 3208 Radio Device: BTS
0 dmiae  Ref 30.00 dBm 0 dmiae  Ref 30.00 dBm
] ]
Center 715.3 MHz Span 2.1 MHz Center 715.3 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 30.9 dBm Occupied Bandwidth Total Power 29.8 dBm
1.0907 MHz 1.0914 MHz
Transmit Freq Error =1.171 kHz OBW Power 99.00 % Transmit Freq Error =1.192 kHz OBW Power 99.00 %
x dB Bandwidth 1.376 MHz x dB -26.00 dB x dB Bandwidth 1.387 MHz x dB -26.00 dB

1.4MHz QPSK High channel

1.4MHz 16QAM High channel
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9.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359, §24.238, and §27. 53(g), (h)

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.

(g9) 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.

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v03

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) Setthe RBW =1 ~ 5% of OBW(GSM850 — 8.2KHz, GSM1900 — 9.1KH2z)
b) Set VBW 2 3 x RBW;
c) Setspan = 1.5 times the OBW,
d) Sweeptime=1S;
e) Detector = RMS;
f) Ensure that the number of measurement points = 2*Span/RBW,

g) Trace mode = Average(100);

h) Add duty cycle correction factor (9dB)
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WCDMAI/LTE
a) Setthe RBW =1 ~ 1.5 % of OBW(Typically limited to a minimum RBW of 1% of the OBW)
b) SetVBW =3 x RBW;
c) Setspan = 1.5 times the OBW;
d) Sweep time = Auto;
e) Detector = RMS;
f) Ensure that the number of measurement points = 2*Span/RBW;

g) Trace mode = Average (100);

RESULTS
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GSM
Band Mode Side f [MHZ] Level [dBm] Limit [dBm]
Lower 823.982 -15.528
GPRS
Upper 849.018 -15.027
GSM850
Lower 823.992 -24.077
EGPRS
Upper 849.018 -22.913
-13.00
Lower 1849.982 -17.427
GPRS
Upper 1910.018 -15.747
GSM1900
Lower 1849.987 -27.142
EGPRS
Upper 1910.013 -25.170
WCDMA
Band Mode Side f [MHZ] Level [dBm] Limit [dBm]
Lower 824.000 -26.673
REL99
Upper 849.000 -28.096
Band 5
Lower 824.000 -29.645
HSDPA
Upper 849.000 -28.966
Lower 1710.000 -26.156
REL99
Upper 1755.000 -29.775
Band 4 -13.00
Lower 1710.000 -29.442
HSDPA
Upper 1755.000 -29.073
Lower 1850.000 -27.266
REL99
Upper 1910.000 -29.464
Band 2
Lower 1850.000 -31.608
HSDPA
Upper 1910.000 -31.205
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LTES
Bandwidth Mode Side RB Status f [MHZ] Level [dBm] Limit [dBm]
1RB 824.000 -32.842
Lower
FRB 824.000 -28.174
QPSK
1RB 849.000 -31.510
Upper
FRB 849.000 -27.282
10 MHz
1RB 824.000 -32.160
Lower
FRB 824.000 -31.178
16QAM
1RB 849.000 -30.972
Upper
FRB 849.000 -32.277
1RB 824.000 -21.915
Lower
FRB 824.000 -28.498
QPSK
1RB 849.000 -24.213
Upper
FRB 849.000 -25.009
5 MHz
1RB 824.000 -26.042
Lower
FRB 824.000 -26.253
16QAM
1RB 849.000 -25.118
Upper
FRB 849.000 -25.511
-13.00
1RB 824.000 -21.617
Lower
FRB 824.000 -25.127
QPSK
1RB 849.000 -18.976
Upper
FRB 849.000 -24.964
3 MHz
1RB 824.000 -21.574
Lower
FRB 824.000 -24.411
16QAM
1RB 849.000 -19.875
Upper
FRB 849.000 -26.931
1RB 824.000 -24.977
Lower
FRB 824.000 -24.047
QPSK
1RB 849.000 -22.889
Upper
FRB 849.000 -22.818
1.4 MHz
1RB 824.000 -26.079
Lower
FRB 824.000 -23.683
16QAM
1RB 849.000 -25.806
Upper
FRB 849.000 -25.342
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LTE 66
Bandwidth Mode Side RB Status f [MHZ] Level [dBm] Limit [dBm]
1RB 1710.000 -28.928
Lower
FRB 1710.000 -29.977
QPSK
1RB 1780.000 -24.883
Upper
FRB 1780.000 -28.547
20 MHz
1RB 1710.000 -30.664
Lower
FRB 1710.000 -32.073
16QAM
1RB 1780.000 -24.543
Upper
FRB 1780.000 -31.485
1RB 1710.000 -24.883
Lower
FRB 1710.000 -28.547
QPSK
1RB 1780.000 -30.664
Upper
FRB 1780.000 -32.073
15 MHz
1RB 1710.000 -30.664
Lower
FRB 1710.000 -30.073
16QAM
1RB 1780.000 -24.543
Upper
FRB 1780.000 -31.485
-13.00
1RB 1710.000 -33.167
Lower
FRB 1710.000 -30.272
QPSK
1RB 1780.000 -33.239
Upper
FRB 1780.000 -28.761
10 MHz
1RB 1710.000 -33.732
Lower
FRB 1710.000 -29.517
16QAM
1RB 1780.000 -33.133
Upper
FRB 1780.000 -31.196
1RB 1710.000 -20.461
Lower
FRB 1710.000 -24.820
QPSK
1RB 1780.000 -22.593
Upper
FRB 1780.000 -24.632
5 MHz
1RB 1710.000 -21.553
Lower
FRB 1710.000 -25.557
16QAM
1RB 1780.000 -24.597
Upper
FRB 1780.000 -24.280
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Bandwidth Mode Side RB Status f [MHZ] Level [dBm] Limit [dBm]
1RB 1710.000 -21.307
Lower
FRB 1710.000 -22.255
QPSK
1RB 1780.000 -20.208
Upper
FRB 1780.000 -23.654
3 MHz
1RB 1710.000 -21.536
Lower
FRB 1710.000 -24.842
16QAM
1RB 1780.000 -20.612
Upper
FRB 1780.000 -26.801
-13.00
1RB 1710.000 -25.755
Lower
FRB 1710.000 -24.555
QPSK
1RB 1780.000 -23.909
Upper
FRB 1780.000 -24.400
1.4 MHz
1RB 1710.000 -25.095
Lower
FRB 1710.000 -24.510
16QAM
1RB 1780.000 -25.498
Upper
FRB 1780.000 -25.589
LTE 2
Bandwidth Mode Side RB Status f [MHZz] Level [dBm] Limit [dBm]
1RB 1850.000 -38.317
Lower
FRB 1850.000 -32.104
QPSK
1RB 1910.000 -39.858
Upper
FRB 1910.000 -30.113
20 MHz
1RB 1850.000 -38.726
Lower
FRB 1850.000 -33.080
16QAM
1RB 1910.000 -36.884
Upper
FRB 1910.000 -32.584
-13.00
1RB 1850.000 -26.614
Lower
FRB 1850.000 -30.159
QPSK
1RB 1910.000 -27.961
Upper
FRB 1910.000 -28.084
15 MHz
1RB 1850.000 -28.536
Lower
FRB 1850.000 -29.497
16QAM
1RB 1910.000 -26.487
Upper
FRB 1910.000 -31.545
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Bandwidth Mode Side RB Status f [MHZ] Level [dBm] Limit [dBm]
1RB 1850.000 -32.820
Lower
FRB 1850.000 -30.170
QPSK
1RB 1910.000 -31.756
Upper
FRB 1910.000 -30.213
10 MHz
1RB 1850.000 -32.583
Lower
FRB 1850.000 -32.106
16QAM
1RB 1910.000 -34.306
Upper
FRB 1910.000 -32.437
1RB 1850.000 -24.037
Lower
FRB 1850.000 -26.340
QPSK
1RB 1910.000 -22.145
Upper
FRB 1910.000 -24.266
5 MHz
1RB 1850.000 -23.327
Lower
FRB 1850.000 -25.632
16QAM
1RB 1910.000 -23.912
Upper
FRB 1910.000 -27.250
-13.00
1RB 1850.000 -20.829
Lower
FRB 1850.000 -24.446
QPSK
1RB 1910.000 -18.693
Upper
FRB 1910.000 -24.754
3 MHz
1RB 1850.000 -21.460
Lower
FRB 1850.000 -27.574
16QAM
1RB 1910.000 -19.653
Upper
FRB 1910.000 -26.193
1RB 1850.000 -25.666
Lower
FRB 1850.000 -26.278
QPSK
1RB 1910.000 -23.092
Upper
FRB 1910.000 -25.235
1.4 MHz
1RB 1850.000 -25.565
Lower
FRB 1850.000 -25.246
16QAM
1RB 1910.000 -23.519
Upper
FRB 1910.000 -26.556
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LTE 12
Bandwidth Mode Side RB Status f [MHZ] Level [dBm] Limit [dBm]
1RB 699.000 -34.460
Lower
FRB 699.000 -29.108
QPSK
1RB 716.000 -32.470
Upper
FRB 716.000 -26.735
10 MHz
1RB 699.000 -33.536
Lower
FRB 699.000 -32.101
16QAM
1RB 716.000 -34.658
Upper
FRB 716.000 -33.738
1RB 699.000 -19.803
Lower
FRB 699.000 -23.445
QPSK
1RB 716.000 -23.723
Upper
FRB 716.000 -24.769
5 MHz
1RB 699.000 -26.331
Lower
FRB 699.000 -25.276
16QAM
1RB 716.000 -24.713
Upper
FRB 716.000 -27.642
-13.00
1RB 699.000 -20.980
Lower
FRB 699.000 -22.413
QPSK
1RB 716.000 -20.895
Upper
FRB 716.000 -25.732
3 MHz
1RB 699.000 -21.186
Lower
FRB 699.000 -22.874
16QAM
1RB 716.000 -25.522
Upper
FRB 716.000 -24.388
1RB 699.000 -25.367
Lower
FRB 699.000 -24.602
QPSK
1RB 716.000 -25.512
Upper
FRB 716.000 -24.860
1.4 MHz
1RB 699.000 -25.929
Lower
FRB 699.000 -25.344
16QAM
1RB 716.000 -28.007
Upper
FRB 716.000 -25.822
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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 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.
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9.2.1. BAND EDGE PLOTS
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Page 72 of 203

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_22/24/27

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.




DATE: APR 11, 2018

REPORT NO: 4788397760-E4V2
FCC ID: ASLSMJ600F

"v!'imsvthml:-hm LR Dalec 127202007V CLT: 24
S e IE e
nier Fron B2A- 000000 Wz g Type: R
e -+ Trig:FreeRun avglHold: 1001100
#Amen: 30 dB

T
1F i v

A S ——
SENSETNT T TH]
er!ler Freq 324 [I(]BUD MHz Avgl Type: RM: HO
G Wide -+ Trig: FreeRun ‘AvglHold: 1001100 VBELa e
aAen: 30 dB eTfARAAR A

1FGainL o
Mkr1 824.000 0 MHz|
-21.915 dBm)|

Wik 824,600 0 M)
-28.498 dBm [qgeian Ret 30.00 dBm

of Offset 16.56 A8
di

Ri
10de/div  Ref 30.00 dBm
i .
0 0 )
N y
|
ICenter 824,000 MHz Span 10.00 MHz, ICenter 824.000 MHz Span 10.00 MHz,
[#Res BW 51 kHz #VBW 150 kHz* Sweep 5.333 ms (20001 pts] [#Res BW 51 kHz #VBW 150 kHz* Sweep 5.333 ms (20001 pts]
PSK Low channel 1RB
Lol )

QPSK Low channel FRB

e e e e
SensenT aten Ao | 149,77 it Nar 28,2018
emer Freg 849 000000 MHz Avg Type: RMS = 56
NG o - we TR FreeRun AvglHeld: 100100 s
#amten: 3048 oET|A AAAR A

I 'ﬂ:'i’llsmwimhm UI.W\IMI{M!\G‘YH
SENSEANT MisH A0 |
emer Freq B49 000000 MHz Avg Type: RMS
e PETUE— e o0
i ™" samen: 3008 i
Mkr1 349 000 0 MH2] Mkr1 849.000 0 MH2]
Ref Offset 1655 dB Ref Dffset 1655 4B
(o gote Ref 30.00 dEm 08 dBm (oo Ref 30.00 dEm -24.213 dBm|
y ; y )
o 'n
ICenter 849.000 MHz an 10.00 MHz, ICenter 849.000 MHz an 10.00 MHz,
#Res BIW 51 kHz H#VBW 150 kHz* Sweep 5. GM ms (20001 pts) #Res BW 51 kHz #VBW 150 kHz* Sweep 5. 331 m! (20001 pts)
Band 5 - -
QPSK High channel FRB QPSK High channel 1RB
R Date= 12207200 TV CLT: 24 1
5MHz X vy Type: RIS g Type: RS g
B T — et 1100 PO Tde ~ee TG FrewRun AvaHa: 100180 st
IFGain-Law #Agen: 20 dB IFGain-Low. #Agten: 20 dB CETAAAAR A
Mkr1 824.000 0 MH2] Mkr1 824 000 0 MH2]
et omset 1655 08 Reromsat 1655 08
oges_Rer 30.00 dBm -26.253 dBm 1aers et 30,00 dBm 042 dBm|
) 0
b y
}
m 'n
ICenter 824.000 MHz Span 10.00 MHz| ICenter 824.000 MHz Span 10.00 MHz|
[#Res BW 51 kHz #VBW 150 KHZ* Sweep 5.333 ms (20001 pts; [#Res BW §1 kHz #VBW 150 KHz® Sweep 5.333 ms (20001 pts;
16QAM Low channel 1RB

16QAM Low channel FRB

[ P——

T R e P e =
e i o S 10T i ams | it 3

enter Freq 849.000000 MAZ Ay Type: R o

NG Wide - Trig: FreeRun avglHela: 1001100 Vel v

Ahaen: 308, st iRiat

. o SewE
&
o v Trig FreeRun avgHold: 1001100
[Fin low | #Anen: 30 dB Faind aw
Mkr1 349 000 0 MHz Mkr1 849.000 0 MHz}
Ref Offset 16,65 dB8 Ref Offset 16,66 4B
19 geriy Ref 56,00 oBm 511 dBm| (o e Ret 30.00 dEim -25.118 dBm|
o o
02 0z
n n
4 4
o o
m m
Center 549,000 MHz Span 10.00 MHz. Center 848,000 MHz Span 10.00 MHz,
[#Res BIW 51 kHz #VBW 150 kHz" Sweep 5.333 ms (20001 pts] [#Res BW 51 kHz #VBW 150 kHz™ Sweep 5.333 ms (20001 pts]
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