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5. Peak-Average Ratio

5.1. Limit

FCC

- §22.913(d) Measurement of the ERP of Cellular base transmitters and repeaters must be made using an
average power measurement technique. The peak-to-average ratio (PAR) of the transmission must not
exceed 13 dB.

- §27.50(d)(5), power measurements for transmissions by stations authorized under this section may be
made either in accordance with a Commission-approved average power technigue or in compliance with
paragraph (d)(6) of this section. In measuring transmissions in this band using an average power technique,
the peak-to-average ratio (PAR) of the transmission may not exceed 13 dB.

IC

- RSS-132 Issue 3

5.4, the peak-to-average power ratio (PAPR) of the transmitter shall not exceed 13 dB for more than 0.1% of
the time using a signal corresponding to the highest PAPR during periods of continuous transmission.

- RSS-139 Issue 3
6.5, the peak to average power ratio (PAPR) of the equipment shall not exceed 13 dB for more than 0.1 % of
the time, using a signal that corresponds to the highest PAPR during periods of continuous transmission.

- RSS-199 Issue 3

4.4, the peak-to-average power ratio (PAPR) of the transmitter shall not exceed 13 dB for more than 0.1% of
the time and shall use a signal corresponding to the highest PAPR during periods of continuous
transmission.
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5.2. Test Procedure

The test follows section 5.2.3.4 of ANSI C63.26-2015.

See instrumentation-specific application literature for further guidance regarding use of the CCDF capability.
The following guidelines are offered for performing a CCDF measurement.

a. Set resolution/measurement bandwidth = OBW or specified reference bandwidth.

b. Set the number of counts to a value that stabilizes the measured CCDF curve.

c. Set the measurement interval as follows:

1) For continuous transmissions, set to greater of [10 x (number of points in sweep) x (transmission symbol
period)] or 1 ms.

2) For burst transmissions, employ an external trigger that is synchronized with the EUT burst timing
sequence, or use the internal burst trigger with a trigger level that allows the burst to stabilize. Set the
measurement interval to a time that is less than or equal to the burst duration.

3) If there are several carriers in a single antenna port, the peak power shall be determined for each
individual carrier (by disabling the other carriers while measuring the required carrier) and the total peak
power calculated from the sum of the individual carrier peak powers.

d. Record the maximum PAPR level associated with a probability of 0.1 %.

e. The peak power level is calculated form the sum of the PAPR value from step d) to the measured average
power.

Directional Mobile
EUT Coupler Test Unit

Spectrum

Analyzer
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5.3 Test Results

Ambient temperature (23+1) °C
Relative humidity a7 % R.H.
Bang PCC SCC F():B?
an

?M\ilz\; Frecz}:;{;ncy Channel ?M\ilz\; Frecz}:;{;ncy Channel 64QAM

3 834.1 20501 5 838.0 20540 6.55

5 835.0 20510 3 838.9 20549 6.64

5B 5 831.8 20478 10 839.0 20550 6.72

10 834.0 20500 5 841.2 20572 6.70

10 831.6 20476 10 841.5 20575 6.70

10 2525.6 21006 20 2540.0 21150 7.33

20 2530.1 21051 10 25445 21195 7.33

15 2530.1 21051 15 25421 21171 7.04

7C 15 2530.1 21051 10 25421 21171 7.07

15 25253 21003 20 25424 21174 7.13

20 2527.6 21026 15 25447 21197 7.04

20 25251 21001 20 25449 21199 7.42

5 1752.6 132398 5 1757.4 132446 6.90

5 1750.3 132375 10 17575 132447 7.22

668 10 17525 132397 5 1759.7 132469 7.07

5 1748.1 132353 15 1757.4 132446 6.87

15 1752.6 132398 5 1761.9 132491 6.84

10 1750.1 132373 10 1760.0 132472 7.16

10 1747.9 132351 15 1759.9 132471 6.99

15 1750.1 132373 10 1762.1 132493 6.99

10 1745.6 132328 20 1760.0 132472 6.90

20 1750.1 132373 10 1764.5 132517 6.81

66C 15 17475 132347 15 1762.5 132497 7.65

15 1745.3 132325 20 1762.4 132496 7.01

20 1747.6 132348 15 1764.7 132519 6.96

20 17525 132397 5 1764.2 132514 6.90

5 1745.8 132330 20 17575 132447 7.13

20 1745.1 132323 20 1764.9 132521 7.51

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)




SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr
Report Number: F690501-RF-RTL003824

Page 60 of

109
- Test plots

ULCA 5B

— e
ez ® = [ ) e o) G
Ref Level 30.00 dBm Ref Level 2000 dBm
e Att 40 dB AQT Lms e RBW 10 MMz e ALt 40dB ADT Lms & RBW 10 MMz
SGL Caunt 1007100 TOF SGL Count 100/100 TOF
(@153 Cirw [@ 153 Cirw
_‘#':"".'"-«.—___. s s 3 : : _"‘:""ﬂ_}-;__h_‘
o e’ s T 0 . = T
0.0 - 0.0 -
\, t \ f
L) | L |
4 1
1E-Ddreerr 51 1E-Ddrrer ; ¥ 1
1E-0%: 1E-03:
e e |
lleF 83655 Mz Mean Pwr + 20.00 dB lleF 83655 MHz Mean Pwr + 20.00 dB
¥ Function 1 57000 ¥ Function 3
Mean | Peak | crst | 1w | 1t | oaes | omess | Mean | Peak | crst | 1w | 1t | o009 .
Trace 1 [ 20.87 @ém | 26.07 dBm 7.10 dB 3.33 dB 5.51 db 6.55 dB 7.01 db Trace 1 [ 21.18 dém | 28.38 dbm 7.21 dB 3.30 dB 5.54 c .64 dB 7
Marker Marker
- P -r S S————
Did Ready  WAMRRARAD WS 4| L bid ) Ready  WAMRRARAD WS &
3 Mz +5 Mz 64QAM Middle Channel - Full RB 5 Mz + 3 Mz 64QAM Middle Channel - Full RB
— —
W Spectrum 2 Q‘_Jl I\? Spectrum 2 @1 I\?
Ref Level 30.00 dim Ref Level 30.00 dbm
o Att 40 B AQT 1ms e RBW 20 MHz o Att 40dE  AQT 1ms & RBW 20 MMz
SGL Count 100/100 TOF SGL Count 100/100 TOF
@152 Cirw @155 Cinw
T T : T T T T
s =l { === =l
e o
o B 128 3! e
= e
o, g o, 1
S - 5
1E-03 o 1E-03: % T
bt \ :
. I |
1 ', i 1= T i |
| i i r
=a 'Y 3 =a - =a “ - - | p i 1
18y [ RS B S LS S S 1ES T rrrrr CEEEEEE
I foiiik i Fiiin: 1
JlcF 836,55 Mz _ Muan Pwr + 20.00 dB JEF 836,55 MHz Muan Pwr + 20.00 dB
¥ Function 67000 ¥ Function Bamples: 57000
Mean | Peak | crest | 0% | 1o | 0% | 001% || Mean | Peak | crest | 0% | 10 | 0.0 | oo1s ||
Trace 1 [ 21,08 dem | 26.49 dbm 7.41 d8 3.30 dB 5.51 db 6.72 dB 7.26 b Trace 1 [ 21.35 dem | 26.83 dbm 7,43 d& 3.25 dB 5.57 db 6.70 dB 7.19 db
Marker Marker
——— —_—
Ready  QANRRARAD B 4| L il T Rrady  WMRRRARND WS 7
5 Mz + 10 Miz 64QAM Middle Channel - Full RB 10 Mz + 5 Mz 64QAM Middle Channel - Full RB
—
Spectrum 2 ('jjl :\uc'.\".'x
Ref Level 30.00 dbm
o Att 40dE  AQT 1ms & RBW 20 MH2
SGL Count 100/100 TOF
(@152 Cirw
T T
= ;.
0.1 e
o,
1803 - 1
: % L 1
% i
1€ .'I Tl 1
[} b4 i
| \ |
= T \ ]
1E-05rr T T
| i -.\.. |
JEF 836,55 MHz Muan Pwr + 20.00 dB
v Function Samples: 57000
Mean | Peak | crest | 10% | 1o | 0% | 001% ||
Trace 1 [ 20.51 dém | 26.50 dbm 7.59 d8. 3.26 dB 5.57 di 6.70 dB 7.39 db
Marker
Ready wEEREERED M ]
10 Mz + 10 Mz 64QAM Middle Channel - Full RB

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://ww.sgsgroup.kr

Report Number: F690501-RF-RTL003824

Page 61 of

109

ULCA7C

— —
Spectrum 2 (%) I\n? Spectrum 2 (%) I\“?
Ref Level 30.00 dim Ref Level 30.00 dbm
o Att 40 AQT 1ms w RBW 23 Mz o att 40 AQT 1ms w RBW 23 Mz
SGL Count 100,100 TDF SGL Count 100/100 TDF
(@15 Cirw [@ 152 Cinw
: T T T T T
petsiil E | pessiil E |
o Sy 1 o i 1
0.4 [ ] 0.4 P [ ]
o, e ' T o . E T
N f i f i
7% 1 ] 1 |
1E-0% - K o T t 1E-D3: Y K o T T
: = Sy e i : ot g R i
1604 - | | 1E-D4 5 - | |
Ty ; ¥y ;
)} 1 L} 1
1E-0Srrrrrpey .i| TITTTTITTYET 4 1. 1E-DSrrerrrty e S 4 1.
leF 2535 GHz Mean Pwr + 20.00 dB leF 2.595 Gz Mean Pwr + 20.00 dB
v Function 671004 ¥ Function Bamples: 57100
| Peak | crest |  10%w | 10 | 0% | oo1se | Mean | Peak | crest |  10% | 10 | 0% | oo1se |
Trace 1 [ 15.53 gem | 24.14dBm | E6ldS 3.51 dB .91 ds 7.33 dB B.35 0B Trace 1 [ 1530 cém | 04.64 dbm | .74 dB 3.45 dB 5.56 db 7.33 dB B.52 dB
Marker Marker
—— ———
Ready wEEREERED M ] Ready wEEREERED M &
10 Miz + 20 Mz 64QAM Middle Channel - Full RB 20 Mz + 10 Mz 64QAM Middle Channel - Full RB
— —
Spectrum 2 (%) I\n? Spectrum 2 (%) I\“?
Ref Level -10.00 d8m Ref Level 30.00 dbm
o Att 30d8  AQT 1ms = RBW Z8 bz o att 40 AQT 1ms w RBW 23 Mz
SGL Count 100,100 TDF SGL Count 100/100 TDF
[@ 153 Cirw @153 Clrw
I | HEHEHERE HEHEHEH HE I B T I
| 1 ] i f
[ e
IJ." : 3 e - E o (42 £ - T 1
fr | N ¢ |
- oy . ¥ 4 e I 1
001 e 1 o il :
% o % 1 ]
iE =% : T
A 1E-04 o T
1E-04 A ] 1
: ! :
| 1E-0Smrrrer T T 2 L2
| i
: E { t i
) i leF 2.595 Gz Mean Pwr + 20.00 dB
F 2.535 GHz Mean Pwr + 20.00 dB v Function Samples: 67100]
'g ¥ -+ Samples: 67100] Mean | Peak | crest |  10% | 10 | 0% | oo1me |
Mean | Peak | crust | 109 | 10w | 00 | o010 | Trace 1 [ 16.43 dém | 24.60 dém_ | 6.26 d8 3.32 dB 5.74 db 7.07 dB 7.63 db
Trace1 [ 15,40 gem | 24.66 dBm | G.28 08 3.33 dB 568 g8 7.04 0B 7.94 dB Marker ) ) B
e —— ———
Ready WEEREERED M ] Ready wEEREERED M &
15 Miz + 15 Mz 64QAM Middle Channel - Full RB 15 Mz + 10 Mz 64QAM Middle Channel - Full RB

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



Report Number:

SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807

Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://ww.sgsgroup.kr

F690501-RF-RTL003824

Page 62 of

109

ULCA7C

RTT7081-02(2020.10.05)(0)

— —
Spectrum2 ()| (= Spectmm2 @) =
Ref Level 30.00 dim Ref Level 30.00 dbm
o Att 40dE ADT 1ms & RBW 23 MMz o Att 40dE ADT 1ms & RBW 23 MMz
SGL Count 100/100 TDF SGL Count 100/100 TOF
@152 Cirw @152 Clrw
T T T T T
il E —— E
e i SO
0.1 0 R
2 i £ e
0.01 — 0 —
5 o
1£-03 : 1E-03 LW
: : g%
0 e Ry
1604 : — - 1804
1E-0S T T T T T 1E-0S ferr
JcF 2 535 GHz Muan Pwr + 20.00 dB leF 2535 Ghz Muan Pwr + 20.00 dB
v Function 671004 ¥ Function Bamples: 57100
Mean | Peak | crest | 10% | 10 | 0% | oo1se | Mean | Peak | crest |  10% | 10 | 0% | oo1se |
Trace 1 [ 15.80 dem | 24.32 dbm .52 d8 3.45 dB 577 G 7.13 dB 7.94 0B Trace 1 [ 16.03 dem | 24.35 dbm .32 dB 3.45 dB 5. 74 0B 7.04 dB 6.03 b
Marker Marker
———
Ready  QANRRARAD B £ Ready  QANRRARAD B &
15 M + 20 Mz 64QAM Middle Channel - Full RB 20 Mz + 15 Mz 64QAM Middle Channel - Full RB
—
Spectrum 2 -:)::]1 I\uc?
Ref Level -10.00 d8m
o Att I0¢B  AQT 1ms @ RBW 28 bz
SGL Count 100/100 TOF
@158 Clrw
- - = |
T — |
0.1 : H +, SR i
B t
001 T e 1
N i
1E
AW
1E-04 .
!
1E4 -
lcF 2.535 Griz Mean Pwr + 20.00 dB
£ v = Bamples: 57100
Mean | Peak | crest | 109 | 10 | 0% | 0.01% |
Trace 1 [ 15.36 dém | 24.28 dém §.52 dB 3.54 dB 5,57 b 7.42 dB B.43 0B
—
Ready wEEREERNE WE ]
20 Mz + 20 Mz 64QAM Middle Channel - Full RB

A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr
Report Number: F690501-RF-RTL003824 Page 63 of 109

ULCA 66B

— —
Spectrum 2 (X) 5\? Spectrum 2 (¥ I\?
Ref Level 30.00 dim Ref Level 30.00 dbm
o Att 40dE ADT 1ms & RBW 10 MMz o Att 40dE ADT 1ms & RBW 20 MMz
SGL Count 100/100 TOF SGL Count 100/100 TOF
@152 Cirw @155 Cinw
T T : T T T T
. 1 1 [
-‘-‘"""n.. | | ‘-"“"-;
0.1 == ; 0.1 T T
o — T o
e
N ] N
1E-03: : o T 1E-03 o 1
i % ; : Nt ;
: \ 1 i ]
1604 = ] i 1804 ] i
| | e |
1EDSrrrrrrtes 3 TITTITTITITTY TrTTTITITITY 1E-DSrrrertes T T T T T T T T T T T T I T TSI Y
I "\_ 1 |. I "\_ |
JeF 1.755 GHz Muan Pwr + 20.00 dB JEF 1.755 Ghz Muan Pwr + 20.00 dB
v Function 671004 ¥ Function Bamples: 57100
Mean | Peak | crest | 0% | 1o | 0% | 001% || Mean | Peak | crest | 0% | 10 | 0% | oo1se ||
Trace 1 [ 18.73 dem | 26.59 dbm 7.86 d8 3.33 dB 557 g 6.90 dB 7.62 db Trace 1 [ 18.52 dem | 27.42 dbm 6,47 do. 3.36 dB 5,62 0 7.22 dB 7.91 db
Marker Marker
———
Ready  WMARAARNS WO 4 Ready  WMARAARNS WO 71
5 M +5 Mz 64QAM Middle Channel - Full RB 5 Mtz + 10 Mz 64QAM Middle Channel - Full RB
— —
Spectrum 2 (X) 5\? Spectrum 2 (¥ I\?
Ref Level 30.00 dim Ref Level 30.00 dbm
o Att 40dE ADT 1ms & RBW 20 MMz o Att 40dE ADT 1ms & RBW 20 MMz
SGL Count 100/100 TOF SGL Count 100/100 TOF
@152 Cirw @155 Cinw
T T : T T T T
P E [
e, e
0 = 0.1 ;
o, B e o, 1
N ]
1E-03, 2 - b 1E-03 1 i i
REEnay i N 5
1E-04 1 : i 1E-04 B o i
1E- DS T TET EE  EHSSSEEE HELISHESEE MLt HERIAISEE e T 1E- DSy T T 4 E 3 T
| Fii: | s |
! : | | A
JeF 1.755 GHz Muan Pwr + 20.00 dB JEF 1.755 Ghz Muan Pwr + 20.00 dB
v Function 671004 ¥ Function Bamples: 57100
Mean | Peak | crest | 0% | 1o | 0% | 001% || Mean | Peak | crest | 0% | 10 | 0% | oo1s ||
Trace 1 [ 19,10 dém | 27.43 dbm .33 do. 3.30 dB 5.51 db 7.07 dB 7.80 db Trace 1 [ 18.35 dem | 26.70 dbm .36 do. 3.35 dB 5,62 0 .87 dB 7.86 b
Marker Marker
———
Ready wEEREERED M & Ready wREREERnE WE 7 ]
10 Mz +5 Mz 64QAM Middle Channel - Full RB 5 Mz + 15 Mz 64QAM Middle Channel - Full RB
Ref Level 30.00 dim Ref Level 30.00 dbm
o Att 40dE ADT 1ms & RBW 20 MMz o Att 40dE ADT 1ms & RBW 20 MMz
SGL Count 100/100 TOF SGL Count 100/100 TOF
@152 Cirw @155 Cinw
T T : T T T T T
s i e i
e L I | P 5 1
. ~—
0.1 et ; 0.1 - ;
T 5y ] 2% SR ]
o3 “Fir 1 4 1
e | g |
o e T 0. = T
5 ] ]
1E-03 - - T 1E-03: = 1
Lo | 5 |
1E-04 : i 1E-04 '.L ] i
1 i X b4 i
| .
1E- DS T T T T 1E- DSy T [ HSEHSSISEEE s ISSEEE R ISEESSEE] SR SSEEEERES SIS LR ELES 13
I Fii: | Fii: |
l | % 1 | % 1
JeF 1.755 GHz Muan Pwr + 20.00 dB JEF 1.755 Ghz Muan Pwr + 20.00 dB
v Function 671004 ¥ Function Bamples: 57100
Mean | Peak | crest | 0% | 1o | 049 | oo01% || Mean | Peak | crest | 0% | 10 | 0% | 001 ||
Trace 1 [ 18,91 dém | 27.17 dbm .26 do. 3.26 dB 557 g 6.84 dB 7.86 b Trace 1 [ 18.73 dem | 27.26 dbm .53 do. 3.26 dB 5.55 0 7.16 dB 8.17 b
Marker Marker
———
Ready  WMARAARNS WO 4 Ready  WMARAARNS WO 71
15 Mz +5 Mz 64QAM Middle Channel - Full RB 10 Mz + 10 Mz 64QAM Middle Channel - Full RB

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL003824

Page 64 of 109

ULCA 66C

— —
Spectrum 2 (X) 5\? Spectrum 2 (¥ I\?
Ref Level 30.00 dim Ref Level 30.00 dbm
o Att 40dE ADT 1ms & RBW 20 MMz o Att 40dE ADT 1ms & RBW 20 MMz
SGL Count 100/100 TOF SGL Count 100/100 TOF
@152 Cirw @155 Cinw
T T T T
[ i s ¢
i ] =
o BT o EEEEE R s ST
~ e
o, o, > - 1
S s 1
¥ N ]
1E-03 s - t 1E-03: - w t
: & i ' L i
S 1 = b 1
\ |
1E-04 - 1E-04 -
1 i | B i
1E- DS T e ':1: 3 T 1E- DSy 1o T
i -.\. | i -.\. |
JeF 1.755 GHz Muan Pwr + 20.00 dB JEF 1.755 Ghz Muan Pwr + 20.00 dB
v Function 671004 ¥ Function Bamples: 57100
Mean | Peak | crest | 10% | 10 | 0% | oo1se | Mean | Peak | crest |  10% | 10 | 0% | oo1s ||
Trace 1 [ 15,40 dém | 26.50 dbm .10 da 3.36 dB 5,65 db 6.99 dB 7.80 db Trace 1 [ 18.71 dem | 26.63 dbm 7.52 d8 3.30 dB 557 g 6.99 dB 7.65 db
Marker Marker
———
Ready wEEREERED M & Ready wEEREERED M 7 ]
10 Miz + 15 Mz 64QAM Middle Channel - Full RB 15 Mz + 10 Mz 64QAM Middle Channel - Full RB
— —
Spectrum 2 (X) 5\? Spectrum 2 (¥ I\?
Ref Level 30.00 dim Ref Level 30.00 dbm
o Att 40dE ADT 1ms & RBW 23 MMz o Att 40dE ADT 1ms & RBW 23 MMz
SGL Count 100/100 TOF SGL Count 100/100 TOF
@152 Cirw @155 Cinw
T T T T T
i I | i ]
—— 1 e
S B
0.1 et ; 0.1 £
: f St i § gt
X, ] S
o, - o,
5 ]
¢ \
1E-03 o - 1E-03: - o
: 3 i b
\ | |
i\ 1 LY
1E-04 1 1E-04 3
Y ! ! it ]
! | |
1E- DS 3 T 1E- DSy T T = 31 3334 T
L : ..‘. I ] : ..‘.
JeF 1.755 GHz Muan Pwr + 20.00 dB JEF 1.755 Ghz Muan Pwr + 20.00 dB
v Function 671004 ¥ Function Bamples: 57100
Mean | Peak | crest | 10% | 10 | 0.0 | oo1se | Mean | Peak | crest |  10% | 10 | 0% | oo1se ||
Trace 1 [ 18,41 d8m | 26.44 dbm £.03 di. 3.36 dB 5,62 0 6.90 dB 7.65 db Trace 1 [ 15.54 dem | 26.62 dbm 7.78 d8 3.33 dB 5.55 0 .81 dB 7.54 0B
Marker Marker
———
Ready wEEREERED M & Ready wEEREERED M 7 ]
10 Mz + 20 Mt 64QAM Middle Channel - Full RB 20 Wiz + 10 Miz 64QAM Middle Channel - Full RB
— —
Spectrum 2 (0 &ca Spectrum 2 (8 &ca
Ref Level 30.00 dim Ref Level 30.00 dbm
o Att 40dE ADT 1ms & RBW 23 MMz o Att 40dE ADT 1ms & RBW 23 MMz
SGL Count 100/100 TOF SGL Count 100/100 TOF
@152 Cirw @155 Cinw
T T T T T
pee ] i ] t
P
0.1 ; 0.1 i~
i ] o
o, = o, =
T | X
o 1 \-'\
103 -\ - - 1803 T <
: : ; : N 5
1E-04 II 1 1E-04 I‘ .'\ T
1E- DS T I ]' T 1E- DSy || EEEEEES: 2234 T
5 | | 5
X | X
JeF 1.755 GHz Muan Pwr + 20.00 dB JEF 1.755 Ghz Muan Pwr + 20.00 dB
v Function 671004 ¥ Function Bamples: 57100
Mean | Peak | crest | 10% | 10 | 0% | oo1e | Mean | Peak | crest | 109 | 10 | 0% | oo1 ||
Trace 1 [ 18,60 dem | 26.95 dbm .36 do. 3.55 dB 6.32 dB 7.65 dB B.14 0B Troce 1 [ 15.35 dem | 26.54 dbm .19 da 3.46 dB 5,60 o 7.01 dB 7.80 db
Marker Marker
———
Ready wEEREERED M & Ready wEEREERED M 7 ]
15 M + 15 Mz 64QAM Middle Channel - Full RB

15 Mz + 20 Mz 64QAM Middle Channel - Full RB

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



Report Number:

SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

F690501-RF-RTL003824

http://ww.sgsgroup.kr

Page 65

of

109

ULCA 66C

— —
Spectrum 2 (%) I\n? Spectrum 2 (%) I\“?
Ref Level 30.00 dim Ref Level 30.00 dbm
o Att 40dE ADT 1ms & RBW 23 MMz o Att 40dE ADT 1ms & RBW 23 MMz
SGL Count 100/100 TDF SGL Count 100/100 TOF
@152 Cirw @152 Clrw
T T T T T
P E il E i
-H""-.,__ | T |
Has T ol s 1 ]
\._:;.___ £ . _\\-.__ .
™ 5 i M i 1
o, - T o, ' T
N 1 o 1 J
1E-03 - - 1E-03; e ' i
by | § | i
1 Y
1E-04 T g 1E-04 T g T
t § B, i
1E-0Srrermmier : T ..‘ T 2 121 T I 1E-0Smrrrer T ..‘ T 2 L2
JeF 1.755 GHz Muan Pwr + 20.00 dB JEF 1.755 Ghz Muan Pwr + 20.00 dB
v Function 671004 ¥ Function Bamples: 57100
Mean | Peak | cCrest | 10% | 10 | 0.0 | oo1me | Mean | Peak | crest |  10% | 10 | 0% | oo1me |
Trace 1 [ 18.78 dem | 26.55 dbm 7.78 d8 3.30 dB 5.55 0 .95 dB 7.59 db Trace 1 [ 19.04 dem | 26.51 dBm 7.67 d8 3.33 dB 5,62 0 6.90 dB 7.62 db
Marker Marker
———
Ready  WMARAARNS WO 4 Ready  WMARAARNS WO &
20 Mz + 15 Mz 64QAM Middle Channel - Full RB 20 Mz +5 Mz 64QAM Middle Channel - Full RB
— —
Spectrum 2 (%) & Spectrum 2 (%) &
Ref Level 30.00 dim Ref Level 30.00 dbm
o Att 40dE ADT 1ms & RBW 23 MMz o Att 40dE ADT 1ms & RBW 23 MMz
SGL Count 100/100 TDF SGL Count 100/100 TOF
@152 Cirw @152 Clrw
T T T T T
Sy i i E
--\.,,__‘_H' { 1 “H'““*-a.,_‘_‘_-_ |
0.1 e T ; 0.1 T
\ [ I t
o, T T T o T
1 | ; 1
i X ) !
1 ) i 1 1 i i
: | ] :
i { 1 | {
1E-04 ot i 1E-04 ot
1SS ;s 3 1E0S e T T T Frry T
JeF 1.755 GHz Muan Pwr + 20.00 dB JEF 1.755 Ghz Muan Pwr + 20.00 dB
v Function 671004 ¥ Function Bamples: 57100
Mean | Peak | crest | 10% | 10 | 0% | oo1me | Mean | Peak | crest |  10% | 10 | 0% | oo1me |
Trace 1 [ 18,48 dem | 26.53 dbm .05 da 3.35 dB 5,66 o 7.13 dB 7.91 db Trace 1 [ 18.00 dém | 26.29 dBm .20 do. 3.55 dB 6.26 dB 7.51 dB 7.57 db
Marker Marker
———
Ready  WMARAARNS WO 4 Ready  WMARAARNS WO &
5 Mz +20 Miz 64QAM Middle Channel - Full RB

20 Mz + 20 Mz 64QAM Middle Channel - Full RB

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
' 1 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://ww.sgsgroup.kr

Report Number: F690501-RF-RTL003824 Page 66 of 109

6. Spurious Emissions at Antenna Terminal
6.1. Limit

FCC
- 822.917(a), 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 + 10log(P) dB.

- 827.53(h)(1), for operations in the 1 695-1 710 Mz, 1 710-1 755 Miz, 1 755-1 780 Miz, 1 915-1 920 M,

1 995-2 000 M, 2 000-2 020 Miz, 2 110-2 155 Miz, 2 155-2 180 Miz, and 2 180-2 200 bands, 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 log1o (P) dB.

- §27.53(m)(4), for mobile digital stations, the attenuation factor shall be not less than 40 + 10 logio (P) dB
on all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 logio (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 logio (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 logio (P) dB on all frequencies between 2 490.5 M and 2 496 M and
55 + 10 logio (P) dB at or below 2 490.5 M. Mobile Satellite Service licensees operating on frequencies
below 2 495 Mz 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.

IC
- RSS-132 Issue 3
5.5, Mobile and base station equipment shall comply with the limits in (i) and (ii) below.

(i) In the first 1.0 M band immediately outside and adjacent to each of the sub-bands specified in Section
5.1, the power of emissions per any 1% of the occupied bandwidth shall be attenuated (in dB) below the
transmitter output power P (dB W) by at least 43 + 10 log1o p (watts).

(i) After the first 1.0 ML immediately outside and adjacent to each of the sub-bands, the power of emissions
in any 100 kiz bandwidth shall be attenuated (in dB) below the transmitter output power P (dB W) by at least
43 + 10 logio p (watts). If the measurement is performed using 1% of the occupied bandwidth, power
integration over 100 kiz is required.

- RSS-139 Issue 3

6.6, (i) In the first 1.0 M bands immediately outside and adjacent to the equipment’s smallest operating
frequency block, which can contain the equipment’s occupied bandwidth, the emission power per any 1 % of
the emission bandwidth shall be attenuated below the transmitter output power P (in dB W) by at least 43 +
10 logio p (watts) db.

(ii) After the first 1.0 ME outside the equipment’s smallest operating frequency block, which can contain the
equipment’s occupied bandwidth, the emission power in any 1 Mz bandwidth shall be attenuated below the
transmitter output power P (in dB W) by at least 43 + 10 log1o p (watts) dB.
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- RSS-199 Issue 3

4.5, Inthe 1 Mz band immediately outside and adjacent to the channel edge, the unwanted emission power
shall be measured with a resolution bandwidth of at least 1% of the occupied bandwidth for base station and
fixed subscriber equipment, and 2% for mobile subscriber equipment. Beyond the 1 M band, a resolution
bandwidth of 1 Mk shall be used. A narrower resolution bandwidth can be used, provided that the measured
power is integrated over the full required measurement bandwidth of 1 M, or 1% or 2% of the occupied
bandwidth, as applicable.

Equipment shall comply with the following unwanted emission limits:

for base station and fixed subscriber equipment, the power of any unwanted emissions measured as above
shall be attenuated (in dB) below the transmitter power, P (dB W), by at least 43 + 10 logio p for mobile
subscriber equipment, the power of any unwanted emissions measured as above shall be attenuated (in dB)
below the transmitter power, P (dB W), by at least:

i. 40 + 10 log1o p from the channel edges to 5 Mz away
ii. 43 + 10 logio p between 5 Miz and X Mz from the channel edges, and
iii. 55 + 10 logio p at X Mk and beyond from the channel edges

In addition, the attenuation shall not be less than 43 + 10 logio p on all frequencies between 2 490.5 M and
2496 Mk, and 55 + 10 logao p at or below 2 490.5 M.

In (a) and (b), p is the transmitter power measured in watts and X is 6 ML or the equipment occupied
bandwidth, whichever is greater.
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6.2. Test Procedure
The test follows section 5.7 of ANSI C63.26-2015.

. Start frequency was set to 9 kilz and stop frequency was set to at least 10* the fundamental frequency.

. Detector = RMS.

. Trace mode = Max hold.

. Sweep time = Auto couple.

. The trace was allowed to stabilize.

. Please see notes below for RBW and VBW settings.

. For plots showing conducted spurious emissions from 9 kiiz to 28 (lfz, all path loss of wide frequency
range was investigated and compensated to spectrum analyzer as TDF function.

N O Ok WDN P

Directional Mobile
EUT Coupler Test Unit

Spectrum

Analyzer

Note;

Compliance with the applicable limits is based on the use of measurement instrumentation employing a
resolution bandwidth of 100 kiz or greater for frequencies less than 1 Gz and frequencies greater than 1 (ifz.
However, in the 1 Mz bands immediately outside and adjacent to the frequency block a resolution bandwidth
of at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. The emission bandwidth is defined as the width of the signal between two point, one below the

carrier center frequency and one above the carrier center frequency, outside of which all emission are
attenuated at least 26 dB below the transmitter power.
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6.3. Test Results
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ULCA 7C
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ULCA 66B
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ULCA 66C

Spectrum 2 (0

Ref Level 30.00 dBm

&

Spectrum 2 (0

[E‘
v
® RBW 1 MHz Ref Level 20.00 dBm ® RBW 1 MHz
o AtL 40dE SWT 32.1m: & VBW IMH: Mode Sweep o ALL 30dE BWT 32.1ms @ VBW IMH:  Mode Swesp
TOF TOF
@ LRm Max @ LRm Max
M1 T mM2[1] 18.65 dBm| M1[1] 24.29 dBm|
6, 806509 GHz 16,198180 GHz
20 d8 111 22,32 dBm| 10 dB
1.720109 GHz|
10 dBm: 0 dBm;
0 dB -10 dBm:
ooo
=10 dBm -20 dBm

-40 dBm
40 dBm 50 dem
<50 dBm 60 dBm
60 dBm 70 dém

Start 5.0 kHz
—

32001 Ei

Start 10.0 GHz
—_—

32001 Ei

Stop 10.0 GHz
Measuring... El-l " £

Stop 18.0 GHz
Measuring... ml' " £

Spectrum 2

(€3]

PCC 10 Mz RB1 + SCC 20 Mz RB1_Low Channel

Ref Level 30.00 dBm

® RBW 1 MHz

&

Spectrum? (@

=

Ref Level 20.00 dBm ® RBW 1 MHz
o AtL 40dE SWT 32.1m: & VBW IMH: Mode Sweep o ALL 30dE BWT 32.1ms @ VBW IMH:  Mode Swesp
TOF TOF
@ LRm Max @ LRm Max
mM2[1] 17.03 dBm| M1[1] 22.99 dBm|

6.958069 GHz 16137680 GHz
20 d8 111 22,32 dBm| 10 dB

1.750109 GHz|
10 dBm: 0 dBm;
O d -10 dBm:

ooo
=10 dBm -20 dBm
D1 -13.000 dén
|

-20 dBm - I — -

40 dBm—
40 dBm 50 dBm
=50 dBm &0 dBm
50 dem 70 dem
Start 9.0 kiz 52001 pts Start 10.0 GHz
EIEETT gm0 pis (st 10

Stop 10.0 GHz
Measuring... ml' " £

32001 ES

Stop 18.0 GHz

PCC 10 M RB1 + SCC 20 Mz RB1_Middle Channel

Spectrum 2

Ref Level 30.00 dBm

&

Spectrum 2

* |ipecmentmnCo) ®
® RBW 1 MHz Ref Level 20.00 dBm ® RBW 1 MHz
o AtL 40dE SWT 32.1m: & VBW IMH: Mode Sweep o ALL 30dE BWT 32.1ms @ VBW IMH:  Mode Swesp
TOF TOF
@ LRm Max @ LRm Max
M1 mM2[1] 17.73 dBmi| M1[1] 25.29 dBm|
6.895879 GHz 15,719200 GHz
204 111 23,41 dBm| 10 dB
1.760109 GHz|
10 dBm: 0 dBm;
O d -10 dBm:
ooo
-20 dBim

=40 dBm

40 dBm 50 dBm

<50 dBm <60 dBm

60 dBm 70 dBm
Start 9.0 kHz 2001 pts Start 10.0 GHz

[Star s vk BT (St

Stop 10.0 GHz
Measuring... m|= " £

32001 Ei

Stop 18.0 GHz
Measuring... El-l " £

PCC 10 Mz RB1 + SCC 20 Mz RB1_High Channel

RTT7081-02(2020.10.05)(0)

A4(210 mm x 297 mm)



SGS Korea Co., Ltd.
' 1 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://ww.sgsgroup.kr

Report Number: F690501-RF-RTL003824 Page 73 of 109

7. Band Edge and Emission Mask
7.1. Limit

FCC
- 822.917(a), 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 + 10log(P) dB.

- §27.53(h)(1), for operations in the 1 695-1 710 M, 1 710-1 755 M, 1 755-1 780 Miz, 1 915-1 920 Mk,

1 995-2 000 M, 2 000-2 020 Miz, 2 110-2 155 Miz, 2 155-2 180 Mz, and 2 180-2 200 bands, 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 log1o (P) dB.

- §27.53(m)(4), for mobile digital stations, the attenuation factor shall be not less than 40 + 10 logio (P) dB
on all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log1o (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 logio (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 logio (P) dB on all frequencies between 2 490.5 M and 2 496 M and
55 + 10 logio (P) dB at or below 2 490.5 M. Mobile Satellite Service licensees operating on frequencies
below 2 495 Mz 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.

IC
- RSS-132 Issue 3
5.5, Mobile and base station equipment shall comply with the limits in (i) and (ii) below.

(i) In the first 1.0 M band immediately outside and adjacent to each of the sub-bands specified in Section
5.1, the power of emissions per any 1% of the occupied bandwidth shall be attenuated (in dB) below the
transmitter output power P (dB W) by at least 43 + 10 log1o p (watts).

(i) After the first 1.0 M immediately outside and adjacent to each of the sub-bands, the power of emissions
in any 100 kiz bandwidth shall be attenuated (in dB) below the transmitter output power P (dB W) by at least
43 + 10 logio p (watts). If the measurement is performed using 1% of the occupied bandwidth, power
integration over 100 kiz is required.

- RSS-139 Issue 3

6.6, (i) In the first 1.0 M bands immediately outside and adjacent to the equipment’s smallest operating
frequency block, which can contain the equipment’s occupied bandwidth, the emission power per any 1 % of
the emission bandwidth shall be attenuated below the transmitter output power P (in dB W) by at least 43 +
10 logio p (watts) dB.

(ii) After the first 1.0 ME outside the equipment’s smallest operating frequency block, which can contain the
equipment’s occupied bandwidth, the emission power in any 1 Mz bandwidth shall be attenuated below the
transmitter output power P (in dB W) by at least 43 + 10 logio p (watts) dB.
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- RSS-199 Issue 3

4.5, Inthe 1 Mz band immediately outside and adjacent to the channel edge, the unwanted emission power
shall be measured with a resolution bandwidth of at least 1% of the occupied bandwidth for base station and
fixed subscriber equipment, and 2% for mobile subscriber equipment. Beyond the 1 M band, a resolution
bandwidth of 1 Mk shall be used. A narrower resolution bandwidth can be used, provided that the measured
power is integrated over the full required measurement bandwidth of 1 M, or 1% or 2% of the occupied
bandwidth, as applicable.

Equipment shall comply with the following unwanted emission limits:

for base station and fixed subscriber equipment, the power of any unwanted emissions measured as above
shall be attenuated (in dB) below the transmitter power, P (dB W), by at least 43 + 10 logio p for mobile
subscriber equipment, the power of any unwanted emissions measured as above shall be attenuated (in dB)
below the transmitter power, P (dB W), by at least:

i. 40 + 10 log1o p from the channel edges to 5 Mz away
ii. 43 + 10 logio p between 5 Mz and X Mz from the channel edges, and
iii. 55 + 10 logio p at X Mk and beyond from the channel edges

In addition, the attenuation shall not be less than 43 + 10 logio p on all frequencies between 2 490.5 M and
2496 Mk, and 55 + 10 logao p at or below 2 490.5 M.

In (a) and (b), p is the transmitter power measured in watts and X is 6 ML or the equipment occupied
bandwidth, whichever is greater.
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7.2. Test Procedure
The test follows section 5.7 of ANSI C63.26-2015.

a. Span was set large enough so as to capture all out of band emissions near the band edge.

b. RBW = 1 % of OBW

c. VBW 2 3 x RBW.

d. Detector = RMS.

e. Trace mode = Average.

f. Sweep time = Auto.

g. The trace was allowed to stabilize.

h. All path loss of frequency range was investigated and compensated to spectrum analyzer as TDF
function.

Directional Mobile
EUT Coupler Test Unit
Spectrum
Analyzer
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7.3. Test Results

Ambient temperature (23+1) °C

Relative humidity a7 % R.H.
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2,460 GHz 2,490 Ghz 1.000 Mz 2,45042 Ghz -31.24 cam -6.24 g8 2,540 GHz 2,570 Ghz 1.000 Mz 2,55422 GHz 7.70 cam -22,30 dé
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2,450 GHz 2,496 Ghz 1.000 Mz 245441 GHz -32.38 cim -15.38 48 2.570 GHz 2,571 Ghz 1.000 Mz 2.57069 GHz -26.68 cim -16.68 48
2,496 GHz 2,499 GHz 1.000 MHz 2,45882 GHz -30.75 cBm -20.75 d8 2,571 GHz 2,575 GHz 1.000 MHz 2,57183 GHz -26.50 cBm -16.90 d@
2,499 GHz 2,500 Ghz 1.000 Mz 2.46975 Ghz -30.19 dm -20.19 a8 2,575 GHz 2,576 Ghz 1.000 Mz 2.57528 GHz -27.01 dim -14.01 ¢8
2,500 GHz 2,540 GHz 1.000 MHz 2,51173 GHz 1.60 cBm -28.20 d8 2,576 GHz 2,615 GHz 1.000 MHz 2.57672 GHz -27.93 dam -2.93 d@
L )i Ready | WLRRLLLL W6 £ | L )i Ready | WLRRLLLL W6 y

PCC 15 Mz + SCC 20 Miz_QPSK-Low Channel

PCC 15 Mz + SCC 20 M_QPSK-High Channel

Baf Level 20,00 dim
SGL Count 100,100

Mode Sweep

Spectrum 3

€3]

=

®of Loval 20.00 dim

Spectrum 3

Mode Sweep

€3]

=

SGL Count 100,100

(@1 nugPwr @1 AvgPwr
Limit heck | = PURHIE CHBE
10 dhife—$PURIOUS LINE_ABS 10 bl E—FPURIOUS JINE_ABS
0 db B v
L
10 dBm h\‘]l -
-20 dBm ‘ .
- -30 dBm L'—h-“
40 dem [,
50 dBm 50 dBm
60 dBm 60 dBm
70 dBm 70 dém
Start 2,45 GHz 5005 pts Stop 2.54 GHz tort 2,535 GHz 5005 pts Stop 2.615 GHz
Range Low | RangeUp | REW | Frequency | Powerabs | avimit | Rangelow |  Rangoup | RBW | F |__Powerabs | alimit
2,450 GHz 2,490 Ghz 1.000 Mz 2,48983 Ghz -30.69 cam -5.59 db 2,535 GHz 2,570 Ghz 1.000 Mz 2,54673 GHz 6.70 cBm -23,30 db
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