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7.5. Peak to Average Power Ratio (PAPR)

Test setup
ivi Mobile
- pvider Test Unit
Attenuator Spectrum
Analyzer
Limit

According to §24.232(d) and §27.50(d)(5), the peak-to-average ratio(PAR) of the transmission must
not exceed 13 dB.

Test procedure
971168 D01 v03r01 - Section 5.7.2
ANSI 63.26-2015 — Section 5.2.3.4

Test settings
5.2.3.4 Measurement of peak power in a broadband noise-like signal using CCDF

1)  Set resolution/measurement bandwidth = OBW or specified reference bandwidth
2)  Set the number of counts to a value that stabilizes the measured CCDF curve.
3)  Set the measurement interval as follows:

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

b) 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 internal to a time that is less than or equal to the
burst duration.

c) 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.

4)  Record the maximum PAPR level associated with a probability of 0.1%

5.2.6 Peak-to-average power ratio

Use one of the procedures presented in 5.2(ANSI C63.26-2015) to measure the total peak power
and record as Ppxk.

Use one of the applicable procedure presented 5.2(ANSI C63.26-2015) to measure the total average
power and record as Pac. Determine the P.A.P.R from:

PAPR(dB) = Ppk (dBm or dBW) - Pag(dBm or dBW)
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Test results

Test mode: LTE Band 2
1.4M BW / QPSK / Low ch. 1.4M BW / 16QAM / Low ch.
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3M BW/ QPSK/ Low ch.

3M BW / 16QAM / Low ch.
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3M BW/ QPSK/ Mid ch.

3M BW / 16QAM / Mid ch.
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3M BW / QPSK / High ch.

3M BW / 16QAM / High ch.
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5M BW / QPSK / Low ch.

5M BW /16QAM / Low ch.
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5M BW / QPSK / High ch.

5M BW / 16QAM / High ch.
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10M BW/ 16QAM / Low ch.

Spactram | o Spoctrum | w
Ret Lavel 20,32 dBm Offsat 0.32 da8 Ret Lavel 2032 dBm Offsat 0,32 da
= At 4B AQT Lé ms & RBW 10 MHz [ Att = dB AQT L& ms & RBW 10 MH:
WGL Count 100,100 TOF RGL Count 100,100 TOF
H. 153 Chw H.l.‘i Chw

vipan Pwr + 20,00 di_

vpan Pwr + 20,00 di CF 1855 OHz
Funetion Gamplas: 100000 el I Y [+ Funetian Gamplas: 100000
|__crest | 0% | 1% | 0% | oo || i Maon | Peak |  crest | 10 | 1% | 0% |
E.06 dB 2.2 dB 4.17 b 4,80 di Totdn | | Trooce1 [T18.65 dbm | 24.68 dim 509 dB 250 4B .07 dB 5.8 db
— —
L - L 1L
Tamat saisa TmEnt
Spactram | o Spoctrum | w
Ref Lavel 20,32 dBm  Offsat 0.32 08 Ref Lavel 20,32 dBm  Offsat 0.32 d8
= ant MdBl AQT L& ms @ RBW 10 MH: e At MdB AQT L& ms @ RBW 10 MH:
fGL Count 100,100 TOF S Caunt 1004100 TOR
[er==c o=

vipan Pwr + 20,00 di_

|lcF 188 G Viman Pyr + 20.00 di CF 188 OHz
i y Funetion Gamplas: 100000 el I ¥ o Gamplas: 100000
Meon | Peak | crest | e | 1% [ oame | ooies || i Meon | Peak | | % | 180 | oam | ooi% |
i [15.87 dbm | 2+.61 dam 4748 .46 dB +.03 b +.61 di s75dn | Trooe 1 [ 18,57 dbm | 24.22 dim 272 dB 3.5 0B E.07 db E di |
e i s i
— — — —
I L 1l JL L
||T_|1

10M BW / QPSK / High ch.

Spactrum

Ref Level 20,32 &m  Offset 0.33 o2
INdE AQT 16 ms @ RBW
TOF

[ att L0 Mz

Bpactrum I

Rt Laved 20,32 gBm  ONset 0,32 d8

o ant 3dB AQT  Lém: ® RBW 10 MH:
RGL Count 100,100 TOR
@155 Clrw

SGL Count 1004100

| CIEEER

vican Pur + 20.00 di
=)

lcF 1 505 Griz Mean Pevr + 20.00 da_ CF 1005 GHz
i M |__Peak | Fu:w:n | anme | 19 | 618 crmp::m‘hwuh (Compl ¥ ] Funiction icamplox; 100000y
nan 5a roc X A | i
[ v 3 = 1 L L i .
[E0.5 dbm | 25.72 dm | E.16dB 764 B ¥t b 3,38 db Tindn | on.__| ik {__emet | e | : . —n
. - . AR J T f
[ )il g i
( ) -
Pacar ALEV.2 ; a

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIR001-003/2



KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR19-SRF0178

KCTL

Page (159) of (216)

15M BW / QPSK / Low ch.

15M BW / 16QAM / Low ch.
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20M BW / QPSK/ Low ch.

20M BW / 16QAM / Low ch.
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Test mode: LTE Band 4/66

1.4M BW / QPSK/ Low ch.

1.4M BW / 16QAM / Low ch.
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1.4M BW / QPSK / High ch.

1.4M BW / 16QAM / High ch.
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|__Peak | crest | nen | 1% | _nase | ooime || i Maan | | crest | e | 1% | D% | o019
ZE.57 dBm .59 db ZEL 0B F.00 e 472 o8 490 di | | Trace1 (G061 @m | 26, 5.5+ dB 3.07 b F.75 b E.53 o8 LAl di |
— - - —
" L )\l ] -
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3M BW / QPSK/ Low ch. 3M BW / 16QAM / Low ch.

#et Lavel 2031 dEm  Offsat 03108 Wet Lawel 20.31 dEm  Offsat 0.31 0
[ ARt 0B AGT  23me & RBW 3 MHz [ ant 3068 AGQT  23me & RBW 3 MHz
RiGL Count 100400 TOR RGL Count 1007100 TDR

[@15a Cirw @153 Chw

lieE 17115 oz Moan Fwr - 2000 d8_

CF 1.7115 0Hz Mnan Fvr - 2000 48

(Complamantary Cumulative Cistribution Funetion Samplas: 100000 £ y i Funetion Samplus: 100000

i Maoan | Peak | crest | 10% | W | D%k | oolse || i Maan | Peck |  ceest | 0% | 1% | nise | ooime ||

| Troce1 [T2023 cm | 6.9 dam 5.06 dB EEERT) F.20 e E.25 oB Sl di | | Troce1 [ 19.38 dem | 26.52 dBm 7149 di 2.5 db 516 db ] 6,75 di |

—r i ey .
— — — —

L A J - L il 4 -

3M BW/ QPSK/ Mid ch. 3M BW / 16QAM / Mid ch.

Bpackrum ] “i‘] Spactrim ] “{‘]
Ref Laved 20.31 dEm  Offsat 0.31d8 Ref Lavel 20.31 dEm  Offsat 0.31 dB
e art WMcB AGT  2.3ms & RBW 3 MHz e At Mch AQT 23 ms & RBW 3 MHz
8GL. Count 100/100 TOR 861 Count 1007100 TR
== @153 cirw
o
0.1
0o
we— ! {r—
1E
CF 1745 GHz Mpan Frr - 20,00 d8 |leF 1748 GHz Moan Prer - 20,00 8
(Complamantary Cumulative istribution Funetion Funetion Samples: 109000
| Maan | Paak | Crast | 10% | 1%k | | Crast | | |
F.20 oa

3M BW / QPSK / High ch. 3M BW / 16QAM / High ch.

-
“i’] Spectrum 1 |
RetLavel 20.31dBm  Offset 0,31 08 Ref Level 20,31 08 Ofi5el 0.92 0
S 0GB AQT  E.3me & RBW 3 MHz e it 0B AQT 23w e RBW 3 MH:
REL Count 100,100 TR RGL Count 100,100 TOF

ﬂ. 1Sa Clrw @ 1 Chrw

0.1 e

E= B
™
001 -
.t Ty
1E-03
\n
1E r
"
CF 1.7785 0Hz Moan Fwr - 20,00 d8 177850 . ,;q“_‘,wr DL
[Camplamantary Cumulative Cistribition Function Bamples: 100000 L v Cumulative D Fumnction Samples: 100000
| Maan [ Paak | Crast | 10% | 150 | 0.1% | oo1%s | | i Woan | Pk | Crarst I 10 i 3 | v | ooine |
| Tracei | 2108cem | 26.26d8m | B.aTde | Za4ndR | 304k | 457de | LOndE | | Trace 1 [20.13 dem | 2626 dBm | E.12 0B 7.00 & 267 db T54dp 597 dB
[arkar e
r — Trr—

- ek ‘ L )i ] o
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5M BW / QPSK / Low ch.

5M BW /16QAM / Low ch.

Spacerum |
RetLavel 2031 dEm  Offset 0.31 dB

[ ALt 0 dB AGT 1.8 ms & RBW 5 MHz
RGL Count 100,100 TDR

&

=

Wet Lavel 20.31 dEm Offsat 0,31 0
B AGT LB me & RBW 5Miz
i TDR

CF 17135 0Hz Mnan Fvr - 2000 48

(Complamant ary Cumulative Cistribution Funetion
i Mean | Peak | crest |  10%e | 1 | 0.1%k

Moan Fwr - 2000 d8_

| Troce 1 20.25 dBm 26,22 dBm 5.07 di 2.41 dB 4.41 db £.45 B

oi Funetion Samplas: 100000

i Maan | Pesk |  crest | wen | 1% | _oase | ooies ||
| Trace1 [(19.33 cBm | 56 44 dam 711dE 2.5 db 5.0 da £.20 od ©.93 di |

arker
- —
L J -
5M BW / QPSK / Mid ch. 5M BW / 16QAM / Mid ch.

[ 8pectrum ] [f;l

#et Loval 2031 dBm  Offset 0,31 08 Sef Lowal ©0.31 dBm  Offeat 0.31 &
e ant 0B AGT L& me & RBW 5 MHz M oh AGT  LEm & RBW 5 MUz

8GL Count 100,300 TOR i TR

[F=e

CF 1745 GHz Mpan Frr - 20,00 d8

Moan Prer - 20,00 8

Complamantary Cumulative Bistribition Function
| Maan | Pk | Crast | 10% |

Funetion Samplas: 100000
| Crast | 10%h | 1%k | 0.1% | 1oa | |

5M BW / QPSK / High ch.

5M BW / 16QAM / High ch.

=]

Bet Level 20,31 dBm  Offset 0,31 dé

Ref Level 20,31 gam Offser 0,31 dg

[ ant 0 b AQT 1.6 ms & RBW 5 MHz B AQT 1.6 ms & RBW 5 M
R Count 100,100 TOF TOF
ﬂ. 153 Chrw
01 -
-.\ < .
N by
001 A -
" £
N,
|
A
1E-
|
iE -
..... -
S AL R Moan Prr - 20,00 48 eor ot S0.00 05
[Complamantary Cumulative Distribution Function v Cumulative D F oy ﬂﬂﬂlph'!: 100000
i Mazn | Peak | _Crast | 0% | 1% | n.1%e f Mean e T R | T | 3 [ oaw | omiss |
| Tracei | 2090c8m | 26.23d8m | S24dh | 236dB | 4O0cE | 47EGE | Trace 1 [20.00 dem | 7630 dBm | E.23 0B 7.03 B 72 ob E7108 .00 dB
[arkar e
—
: AL J ] =
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10M BW / QPSK / Low ch.

10M BW/ 16QAM / Low ch.

®etLavel 2031 dEm  Offsat 0.31 08

Wet Lavel 20.31 dEm Offsat 0,31 0

b= art WMcB AGT  LEms @ RBW 10 MH: s art Mch AQT L& ms @ RBW 10 MH:
TOF SGL Count 1007300 TR
(o125 (@153 Chw

CF 1.715 GHz Mnan Fvr - 2000 48 [leF 1715 oHa PMoan Fwr - 20.00 d8_

(Complamantary Cumulative Cistribution Funetion Samplas: 100000 £ y & ] Furietian Samplus: 100000

i Maan__| wak | ceest | winee | 1 | 0Dtk | oot || i Maan | pesk | crest | inen | 1% | 01k | ooiee ||

| Trace1 [T19.76 mm dEm 5.2 db ZE4 b G40 e E.04 o8 Taids | | Trace1 [16.60 cm | 2+.08 dam 5.5 B 3.04 db 522 db E.56 o8 Gonds |

—r i ey .
-r - —

[ M ] W e [ | ] (]

10M BW / QPSK / Mid ch.

10M BW / 16QAM / Mid ch.

RetLavel 2031 dEm  Offset 0.31 dB

o ant W AQT  LEme & RBW 10 MH:
§GL Caunt 1007400 ToR

=

Ref Lavel 20.31 dEm Offsat 0.31 dB
= ant MR AGT L& me & RBW 10 MH:
861 Count 1007100 TR

@153 cirw

[CF 1.743 GHz

|leF 1748 GHz

Complamantary Cumulative Bistribition Function
| Pk | Crast

! ¥y G Funetion
| Crast
E

10M BW / QPSK / High ch.

10M BW / 16QAM / High ch.

Spactrum

#et Lavel 2031 dEm  Offsat 0,31 d&
o ant 0B AQGT  Lome & RBW 10 MH:

Ref Level 20,31 dém  Offset 0.31 B
[ Att 08 AGT  lEms & RBW 10 MH:
qunt 100/100 TOF

SGL Count 1007400 o8
=
[ % s ,_"\ oy
5
001- B
c
t
|
1E.
| s
TEREETT Mean Brr - 20.00 de |lcF 1775 chiz Mean Pwr + 20.00 dB
[Camplamantary Cumulative Distribution Function Samplas: 103000 Comh ‘ T A P p———
I Moan | Desk | Ceest | %08 | 1% | 0tk | onise || " F 1
: = - - | Maan Paak Crast 1004 18 0185 0.01%
freced | 20.28cen | ss(Sdem | 4.B3db | 2EadB | w1k | 47ede | 4@rch )| | _trace1 [(19.37 dem | 24,73 gam | 536 dB : 2,87 dB l +43 08 l 519 l 53306 ||
'“n‘.!k.F T e e Lt e i L L0 e A L8 0 T L e e L8 o e et L T 1
- - Marknr
A 4 )il [
. ( X ] =
Sk :
&4 E.NON._ 2013 20:%4:08

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIR001-003/2




KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR19-SRF0178

KCTL

Page (165) of (216)

15M BW / QPSK / Low ch.

15M BW / 16QAM / Low ch.

RetLavel 2031 dEm  Offset 0.31 dB

o ant W AGT  LEme & RBW 20 MH:
§GL Caunt 1007400 ToR

=

Ref Lavel 20.31 dEm Offsat 0.31 dB
= ant 0B AGT L& me & RBW 20 MH:
861 Count 1007100 TR

@153 cirw

Moan Fwr - 2000 d8_

CF 1.7175 OHz Mnan Fvr - 2000 48 [leF 171795 amz

(Complamant ary Cumulative Cistribution Funetion Samplas: 100000 £ y i Funetion Samplus: 100000

i Maoan | Peak | crest | 10%h | W | D%k | oolse || i Maan | Pesk |  ceest | 0w | 1% |  nise | o019

| Trace1 [T20.51 @m 02 dem 551 dB ZE2 0B .75 b E.ED o8 .20 di | | Trace1 [(19.54 cm | 56,71 dam 7B 3.01 dB 5.1 di £.26 o8 .84 di |

—r i ey .
— — — —

L A J - L il J -

15M BW / QPSK / Mid ch.

15M BW / 16QAM / Mid ch.

®etLavel 2031 dEm  Offsat 0.31 08

[ ARt 0B AGT  LEms & RBW 20 MH: 3068 AGQT LA ms & RBW 20 MH:
RiGL Count 100400 TOR RGL Count 1007100 TDR
[[ei==5 @153 Chw

Wet Lavel 20.31 dEm Offsat 0,31 0

[ ant

Sl

[CF 1.743 GHz

Moan Prer - 20,00 8

|leF 1748 GHz

5.06 di

Complamantary Cumulative Bistribition Function Funetion Samplas: 109000
| Maan | Pk | Crast | Crast | | 0.1% | 1oa | |

15M BW / QPSK / High ch.

15M BW / 16QAM / High ch.

Bet Level 20,31 dBm  Offset 0,31 dé

(Spectum =)

Ref Level 20,31 gam Offser 0,31 dg

[ Att A0 B AQT 1.6 s = RBW 20 MHz

= At 0 b AQT 1.6 ms & RBW 20 MH:
R Count 100,100 TOF RGL Corint 100,100 TOF
@153 Tl LS Chrw
-.-'-"“‘_ g
01 Eag
001 oo e -
i 4
1E-03 y \
\u -,
s \
1E- Em \
iE a |
‘ :
EF 7T abte Mwan Frr - 20,00 de_ ¥ 17725 Gz . Muoar Peer + 20,00 g,

| Camplamant ary Curmalative Distribution Function Gamplas: 100000 I ol O G Sampies: 100000
| Maan | Poak | crest | 0% | 1% | _oase | ooiee | | f Meoan Pook | crost | T i FrTs | oase | oaios |
| Tracei | 213sc8m | 26o4d8m | Be0dR | 249dB | 430k | fa0de | candi | | Trace 1 [20.35 dem | 7602 dBm | E.56 0B 3.0+ B 203 b =77 db .23 dB
k‘.fk.r Bty T

- — [Markr
i Jyl ] [ T i ] ™
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20M BW / QPSK/ Low ch.

20M BW / 16QAM / Low ch.

Bpactrum ] [?]
et Laved 20.31 dBm Offset 031 08

e At 0B AQT  LEms @ RBW 20 MH:
8GL. Count 100/100 TOR

=

Spectrum ]

Wet Lavel 20.31 dEm Offsat 0,31 0
At 3068 AGQT LA ms & RBW 20 MH:
RGL Count 1007100 TDR

@153 Chw

0.01

Mnan Fvr - 2000 48

Moan Fwr - 2000 d8_

CF 172 OHz | TS
(Complamant ary Cumulative Cistribution Funetion Samplas: 100000 £ y O i Funetion Samplas: 100000
i Maan | Peak | ceest | i0%h | W | 01tk | ooise || i Maan | Peck |  ceest | 0% | 1% | nise | ooime ||
| Trece1 [T20.11 m | 627 dem 5.16 dB 228 b .30 b E.42 o8 L34 di | | Trace1 [19.16 cm | 26,59 dam =T 253 db .04 db £.29 o8 ©.56 di |
[Marker i Marker i
— — — —
L e L ] e
Bpackrum ] e Spactrum ] [
Ref Laved 20.31 dém  Offsat 0.31d8 Ref Lavel 20.31 dEm Offsat 0.31 dB
e Axt 0B AQT  L&me & RBW 20 MH: e At 0B AGT L& me & RBW 20 MH:
8GL. Count 100/100 TOR fGL Count 400/300 TR

[F=e

@153 Chw

[CF 1.743 GHz

|leF 1748 GHz

[Complamantary Cumulative Cistribution Functian Samplas: 100000

Maan | Pk | Crost | 10% | 1%k | 018 | a19s |
B 4,32 di E. ] |

¥y G Funetion
0. 1%

Bamples: 100000
1 i

10

| Crast |

20M BW / QPSK / High ch.

20M BW / 16QAM / High ch.

Bet Level 20,31 dBm  Offset 0,31 dé

[spectrum ]

oifser 0,31 de
AQT 1.6 s & RBW 20 MHz

Ref Level 20,31 gan
a0 dB

[ ant 0 B AGT 1.6 ms & RBW 20 MH:
R Count 100,100 TOF RGL Corint 100,100 TOF
ﬂ.l?: Clhrw @ 1 Chrw
-:ha""'-.' -
01 T
e
Sy
< 5
001 oo % o
'.\. = 1]
S
1E-03~
i h
1E- ! \E |
i |
iE T o T i
il & { \:
| | - |
SELII Mean Frr - 20,00 48 F 177 anz Muan Pur + 20.00 d8
| Camplamant ary Curmulative Distribution Function Gamplas: 100000 I ol O s Sampies: 100000
i Maan | Pesk | oeest | ineh | 1% | o | moie. || i Meoan Pook | crest | 1ome | FrTs | oase | oaonos |
Jroced | 2005 d8n | 2655 dom | _E.C0d8 | 23648 | 4108 | 4068 | Fasch )| |_Trace 1 [20.07 dem | 76.60 dBm | B.614E 3.5 B 2.6¢ db 566 db 5.41 dB
kt"k.r R ——
- _ [Markr
! I / - N ] e
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Test mode: LTE Band 41

5M BW / QPSK/ Low ch.

5M BW/16QAM / Low ch.

RefLavel 20.35 dBm  ONset 0,35 d8
o ant :dB AQT
RGL Count 100,/100 TOR

Lom: & RBW 5 MHz

Ref Level 20.35 dim  QFfset 0,35 03

Lo ms & REW 5MHz

:dB AQT
unt 100,400 TOR
Clriw

[l 22985 oz Mman Pevr + 20.00 di_ CF 2 4985 gz S an Py + 20.00 48
£ ¥ Funczian Sarnples: 1000000 [ Compl ¥ oi Funczion Samplas: 100000
Maan | Peak | crest | e | 130 [ oame | ooies || Maan | Peak | crest | s | 1% | _maise | omes ||
a6 5 U T O T O 7. X e ST e S UM T YT O O O PO N LY
[varker : [arker :
[ T - [ M e
o afat ANOV_ 2015 2131

5M BW / QPSK / Mid ch.

5M BW / 16QAM / Mid ch.

RefLavel 20.35 dBm  ONset 0,35 d8
o ant 3dB AQT  Lom: & RBW 5MHz
RGL Count 100,/100 TOR

ﬁa Chr

Ref Lavel 20.35 dBm  Qffsat 0,35 da

o ant 30dB AQT Lo ma ® RBW 5MHz
£GL Caunt 100,100 TOF

@153 Chrw

|lcF 2 593 ohiz man Pyer + 2000 48

— N

an Py + 20.00 48

CF 2 593 oHz

¥ Funetion Bamplas: 1000000 < ¥ o Function Bamples: 100000
Maan | Peak |  cCrest | e | 1% | _nise | ooies || Maan | Peak | crest | e | 1% | _mase | omes ||
| Troce s [FTE5dbn | Zrsdby | Gwde | Zatds | daian __Seid | _eoeds _ | { Teoces (7043 b | 3102 iy |_J9d6 | S6TaR | E6am __smid ___siedi _ |
[varker : [arker B
( v - ( v -
s atm: ANDV_ 2015 2131

5M BW / QPSK / High ch.

5M BW / 16QAM / High ch.

RefLavel 20.35 dBm  ONset 0,35 d8
o ant 3dB AQT  Lom: & RBW 5MHz
RGL Count 100,/100 TOR

Ref Level 20.35 dim  QFfset 0,35 03
[ At HdB AQT Lo mz & RBW 5 Mz
RGL Count 100,100 TOR

Viman Prer + 20,00 d_
Gamplas: 100000

|ieE 28875 anz

Function

—

vipan Pvr + 20,00 48

[CF 26875 GHz
b : Bamplas: 100000

3 Funesion

Moan | Peak | Crest | e | 1% | _oiase | ooiee || Maan | Peak | crest | e | 195 | _oime | ocoes ||
Lty L [ Loxe L rum | nln | Saich ) Ly [oaeay e L ane [ Ram | ps o shci )}
! — !
[ 1L ) > [ 1 ) ”
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10M BW / QPSK / Low ch.

10M BW/ 16QAM / Low ch.

Spactram | o Spoctrum | w
Ref Lavel 20,35 dBm  Offsat 0.35 08 Ref Lavel 20,35 gBm Offsat 0.35 d8
= ant MdBl AQT  L8ms @ RBW 10 MH: e At dB AQT L8 ms @ RBW 10 MH:
fGL Count 100,100 TOR S Caunt 1004100 TOR
#1535 Chrw o=
|
........... 0.1 —
.01
1E-
1E
|lcF 2 501 oHz Viman Py + 20.00 di CF 2 501 GHz Vinan Pwr + 2000 di
| y Funetion Gamplas: 100000 el I Y [+ Funetian Gamplas: 100000
i Mean | Peak |  crest | ioen | 1% | 0% | oo || Maan | Peak | crest | 10 | 19 | oise | omes ||
[Z0.05 dbm | 27.40 dam 7.24 db 2.8 dB 4.7 b 5.23 di Forde | | Trece1 [T15.67 dbm | 27.91 dim 8,25 db 253 4B [T 5.50 db .71 db |
[Markar
— — — —
L 4 . - L i . -
Tamat Pondi Al gpAs A

10M BW / QPSK / Mid ch.

10M BW / 16QAM / Mid ch.

r.‘sr:rr.!--u-n ] Fﬂ

Ref Laved 20,35 gBm  ONset 0,35 da

[ Spactruim ] Fﬁ

Ret Lavel 20,35 gém  OFfsat 0,35 08

= ant 3dB AGT  L&m: & RBW 10 MH: f At dB AQT L& ms & RBW 10 MH:
KGL Count 100,100 TOF RGL Count 1004100 TOR
@153 Clrw o=

|lcF 2 593 oHz Viman Pyr + 20.00 di CF 2 593 OHz Vinan Pwr + 2000 di

| y Funetion Gamplas: 100000 el I Y [+ Funetian Gamplas: 100000
i Mean Peak | crest | inem | 1% | 0% | oo || Maan | Peak | crest | 10 | 19 | oase | omes ||
| Troce 1 ["50.07 dbm | 28,05 dam 7.5 db 3.54 dB L5 db 7.01 db Foids | (154 dbm | 28.02 dém B14de 345 4B 57 dB 7.13 db 7.8+ di |
e i i

( X _ - ( X _ -

Daca: AoNDV_Z01E 21 . Data: AMDV_201%  FLi1

10M BW / QPSK / High ch.

10M BW / 16QAM / High ch.

RetLaved 20,25 dBm  OMsat 0,35 d2

Ref Level 20,35 dim Ofser 0,35 0B

[ ant 30dB AQT  L&m: @ RBW 10 MHz [= ALt a0 46 AGT Lomy & RBW 10 MHz
WGL Count 100,100 TOF RGL Count 100/100 TOF
| = | O
T
X % "
1E- ~— 1E ) e
i ] i
1E-05 : 1E-05 } |I
i !
|| CEEET Miman Py 4 2000 di F 5685 OHz Mear Por 3 50 00 18
E Y Funezion Bamplas: 100000 o v Cumulative Samples: 100000
1T N N T U S Y - TS i Moan | Pmak | Cemst | 10% | 10e | 008 | 0010 |
| Troce 1 5036 dbm | 26.65 dam .51 dB .43 db 443 dB 548 di eaods | |- oo - [ Toarain | s e T SOE ey s T
riariar = | RS
— — [Marker -
i X _ = . » =

Jh
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15M BW / QPSK / Low ch.

15M BW / 16QAM / Low ch.

r.‘sr:rr.!--u-n ] Fﬂ

Ref Laved 20,35 gBm  ONset 0,35 da

[ Spactruim ] Fﬁ

Ret Lavel 20,35 gém  OFfsat 0,35 08

i v Funezian Gamjplus: 100000
i Mean Peak | crest | 10em | 1% | 0% | omes ||

= ant 3dB AGT  L&m: & RBW 20 MH: f At dB AQT L& ms & RBW 20 MH:
KGL Count 100,100 TOF RGL Count 1004100 TOR
@153 Clrw 153 Chw
.= ]
........... 1 ey e —
.01
1E-
1E-
|
| i PR
|loF 2 Snas orx Mipan Fwr 4 20,00 di [CF 2 5035 GHz pan Awr 4 20,00 d3

el L ¥ o Funetion Samplas: 100000
Maon | Peak | crest | e | 180 [ oame | ocoes ||

[Z1.00 dBm | 26.06 dém 7.06 db Z.43 48 FEL B 5.17 di Eede | | Treoce1 [20.05 dbm | 26.07 dam 6.0z dE 3.04 48 T2 b 5.8% db voids |
[Markar
— —
L IU J o L JU J L

15M BW / QPSK / Mid ch.

15M BW / 16QAM / Mid ch.

r.‘sr:rr.!--u-n ] Fﬂ

Ref Laved 20,35 gBm  ONset 0,35 da

[ Spactruim ] Fﬁ

Ret Lavel 20,35 gém  OFfsat 0,35 08

= ant 3dB AGT  L&m: & RBW 20 MH: f At dB AQT L& ms & RBW 20 MH:
KGL Count 100,100 TOF RGL Count 1004100 TOR

@153 Clrw o=

= i

i PR M

Wipan Pwr + 20,00 di

|lcF 2 593 oHz

CF 2 593 OHz Vinan Pwr + 2000 di

| y Funetion Gamplas: 100000 el I Y [+ Funetian Gamplas: 100000

i Maan Peak | crest | 10w | 1% | 0% | ooaese || Maan | Peak | crest | 10 | 1% | 0% | omes ||
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7.6. Frequency stability,

Testsetup
Temp & Humidity chamber . Mobile
pivider Test Unit
EUT
Attenuator Spectrum
Analyzer
Limit

According to §2.1055(a),
The frequency stability shall be measured with variation of ambient temperature as follows:
1) From -30° to + 50° centigrade for all equipment except that specified in paragraphs (a)
(2) and (3) of this section.
2) From -20° to + 50° centigrade for equipment to be licensed for use in the maritime
services under part 80 of this chapter, except for class A, B, and S emergency position
indicating radiobeacons (EPIRBS), and equipment to be licensed for use above 952 i,
at operational fixed stations in all services, stations in the local television transmission
service and point-to-point microwave radio service under part 21 of this chapter,
equipment licensed for use aboard aircraft in the aviation services under part 87 of this
chapter, and equipment authorized for use in the family radio service under part 95 of
this chapter.
3) From 0° to + 50° centigrade for equipment to be licensed for use in the radio broadcast
Services under part 73 of this chapter.

According to §2.1055(d),
The frequency stability shall be measured with variation of primary supply Voltage as follows:

1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than
hand carried battery equipment.

2) For hand carried, battery powered equipment, reduce primary supply voltage to the
battery operating and point which shall be specified by the manufacturer.

3) The supply voltage shall be measured at the input to the cable normally provided with the
equipment, or at the power supply terminals if cables are not normally provided. Effects
on frequency of transmitter keying (except for broadcast transmitters) and any heating
element cycling at the nominal supply voltage and at each extreme also shall be shown.

According to §24.235,
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block.

According to §27.54,
The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the
Authorized bands of operation.
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Test procedure
ANSI 63.26-2015 — Section 5.6

Test settings
1)  The carrier frequency of the transmitter is measured at room temperature.

(20°C to provide a reference)

2)  The equipment is turned on in a “standby” condition for one minute before applying power
to the transmitter. Measurement of the carrier frequency of the transmitter is made within
one minute after applying power to the transmitter.

3) Frequency measurements are made at 10°C intervals ranging from -30°C to +50°C.

A period of at least one half-hour is provided to allow stabilization of the equipment at each
Temperature level.
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Test results

Test mode : LTE Band 2
Frequency (Hz) : 1880000000
Channel ;18900
Deviation limit : £0.00025% or 2.5ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) (V) (°C) (Hz) error (Hz) (ppm) (%)
+22(Ref) | 1,879,999,999 -1.44 0.0 0.000000
-30 1,879,999,997 -3.00 0.0 0.000000
-20 1,879,999,998 -2.33 0.0 0.000000
-10 1,879,999,999 -1.11 0.0 0.000000
0 1,880,000,001 0.74 0.0 0.000000
100% 3.85
+10 1,880,000,000 -0.39 0.0 0.000000
+20 1,880,000,000 -0.20 0.0 0.000000
+30 1,879,999,998 -1.70 0.0 0.000000
+40 1,879,999,997 -3.34 0.0 0.000000
+50 1,879,999,995 -5.04 0.0 0.000000
115% 443 +22 1,879,999,998 -1.95 0.0 0.000000
End point 2.55 +22 1,879,999,999 -1.30 0.0 0.000000

Frequency Stability
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Test mode

Frequency (Hz)
Channel

LTE Band 4/66

1745 000 000
132322

Deviation limit

The frequency stability shall be sufficient to ensure that the

fundamental emission stays wthin the authorized frequency block.

Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (Hz) (ppm) (%)
+22(Ref) | 1,745,000,002 1.54 0.0 0.000000
-30 1,744,999,997 -2.95 0.0 0.000000
-20 1,744,999,997 -2.66 0.0 0.000000
-10 1,744,999,998 -1.58 0.0 0.000000
0 1,744,999,998 -1.58 0.0 0.000000
100% 3.85
+10 1,744,999,999 -0.58 0.0 0.000000
+20 1,745,000,001 0.97 0.0 0.000000
+30 1,745,000,000 0.36 0.0 0.000000
+40 1,744,999,999 -1.18 0.0 0.000000
+50 1,744,999,998 -1.93 0.0 0.000000
115% 443 +22 1,745,000,001 1.47 0.0 0.000000
End point 2.55 +22 1,745,000,001 1.26 0.0 0.000000
Frequency Stability
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Test mode . LTEBand 5
Frequency (Hz) : 836 500 000
Channel . 20525
Deviation limit : £0.00025% or 2.5ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (Hz) (ppm) (%)
+22(Ref) | 836,500,001.24 1.24 0.0 0.000000
-30 836,499,998.43 -1.57 0.0 0.000000
-20 836,499,997.99 -2.01 0.0 0.000000
-10 836,499,998.56 -1.44 0.0 0.000000
0 836,500,000.59 0.59 0.0 0.000000
100% 3.85
+10 836,500,001.17 1.17 0.0 0.000000
+20 836,500,002.16 2.16 0.0 0.000000
+30 836,499,998.06 -1.94 0.0 0.000000
+40 836,499,996.57 -3.43 0.0 0.000000
+50 836,499,997.97 -2.03 0.0 0.000000
115% 4.43 +22 836,500,001.83 1.83 0.0 0.000000
End point 2.55 +22 836,500,001.30 1.30 0.0 0.000000
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Test mode LTE Band 12/17
Frequency (Hz) 707 500 000
Channel 23095

Deviation limit

The frequency stability shall be sufficient to ensure that the

fundamental emission stays wthin the authorized frequency block.

Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (Hz) (ppm) (%)
+22(Ref) 707,500,001 1.00 0.0 0.000000
-30 707,499,999 -1.06 0.0 0.000000
-20 707,499,999 -1.34 0.0 0.000000
-10 707,499,998 -2.01 0.0 0.000000
0 -1. . .
100% 3.85 707,499,998 1.90 0.0 0.000000
+10 707,500,001 0.55 0.0 0.000000
+20 707,500,001 1.31 0.0 0.000000
+30 707,500,000 0.29 0.0 0.000000
+40 707,499,998 -1.66 0.0 0.000000
+50 707,499,998 -1.86 0.0 0.000000
115% 443 +22 707,500,002 1.67 0.0 0.000000
End point 2.55 +22 707,500,002 1.66 0.0 0.000000
Frequency Stability
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Test mode : LTE Band 13
Frequency (Hz) : 782000 000
Channel . 23230
Deviation limit : £0.00025% or 2.5ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (Hz) (ppm) (%)
+22(Ref) 782,000,002 2.22 0.0 0.000000
-30 782,000,002 1.60 0.0 0.000000
-20 782,000,002 1.93 0.0 0.000000
-10 781,999,997 -2.55 0.0 0.000000
0 781,999,999 -0.91 0.0 0.000000
100% 3.85
+10 782,000,000 0.26 0.0 0.000000
+20 782,000,001 0.88 0.0 0.000000
+30 781,999,999 -1.34 0.0 0.000000
+40 781,999,997 -2.64 0.0 0.000000
+50 781,999,996 -3.55 0.0 0.000000
115% 4.43 +22 782,000,002 2.06 0.0 0.000000
End point 2.55 +22 782,000,002 1.59 0.0 0.000000
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Test mode : LTE Band 41

Frequency (Hz) : 2593 000000

Channel . 40620

Deviation limit . The frequency stability shall be sufficient to ensure that the

fundamental emission stays wthin the authorized frequency block.

Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (Hz) (ppm) (%)
+22(Ref) | 2,592,999,993 -6.81 0.0 0.000000
-30 2,592,999,994 -6.34 0.0 0.000000
-20 2,592,999,993 -7.11 0.0 0.000000
-10 2,592,999,992 -7.64 0.0 0.000000
0 2,592,999,995 -4.84 0.0 0.000000
100% 3.85

+10 2,592,999,997 -3.33 0.0 0.000000
+20 2,592,999,994 -5.99 0.0 0.000000
+30 2,593,000,001 0.67 0.0 0.000000
+40 2,593,000,001 1.19 0.0 0.000000
+50 2,593,000,002 2.07 0.0 0.000000
115% 443 +22 2,592,999,993 -7.40 0.0 0.000000
End point 2.55 +22 2,592,999,991 -8.83 0.0 0.000000
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7.7. Radiated Power (ERP/EIRP)
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from
30 Mz to 1 Gz emissions.

EUT

08 m

> »
4 »

im

The diagram below shows the test setup that is utilized to make the measurements for emission from
1 @z to the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever
is lower.

EUT

v AMAAMAMAAAAAAAA
« >

im

The diagram below shows the test setup for substituted method.

Antenna mast
Ground plane

d: distance in
meters 1-4 meter

d =3 meters
4 " !
lm
SG | 4 C
SPA

Substituted Half-wave Dipole of  B; 1 og Antenna or Hom Antenna

Horn Antenna
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Limit

According to §22.913(a)(5), the ERP of transmitters in the cellular radiotelephone service must not
exceed the limits in this section. The ERP of mobile transmitters and auxiliary test transmitters must
not exceed 7 watts.

According to §24.232(c), mobile and portable stations are limited to 2 watts EIRP and the equipment
must employ a means for limiting power to the minimum necessary for successful communications.

According to §27.50(b)(10), 27.50(c)(10), Portable stations (hand-held devices) in the 698 -746Mi,
746-757Miz, 776-788Miz, and 805-806 Miz bands are limited 3 watts ERP.

According to §27.50(d)(4), fixed, mobile, and portable (hand-held) stations operating in the
1710~1755 Mz band and mobile and portable stations operating in the 1695~1710 M and
1755~1780 Mz bands are 1 watt EIRP.

According to §27.50(h)(2), Mobile stations are limited to 2.0 watts EIRP. All user stations are limited
to 2.0 watts transmitter output power.

Test procedure

971168 D01 v03r01 - Section 5.2 and 5.8, 412172 D01 v01r01
ANSI 63.26-2015 — Section 5.2

ANSI/TIA-603-E-2016 - Section 2.2.17

Test settings
1) RBW =1 % to 5 % of the OBW.

2) VBW 23 x RBW.

3) SPAN =2 xto 3 x the OBW.

4)  Number of measurement points in sweep = 2 x span / RBW.

5)  Sweep time:

1) Auto couple, or

2) 2 [10 x (number of points in sweep) x (transmission period)] for single sweep
(automation-compatible) measurement. Transmission period is the on and off time of the
transmitter.

6) Detector = RMS

7) Ifthe EUT can be configured to transmit continuously, then set the trigger to free run.

8) If the EUT cannot be configured to transmit continuously, then use a sweep trigger with the
level set to enable triggering only on full power bursts and configure the EUT to transmit at
full power for the entire duration of each sweep. Verify that the sweep time is less than or
equal to the transmission burst duration. Time gating can also be used under similar
constraints (i.e., configured such that measurement data is collected only during active full
-power transmissions).

9) Trace mode = trace averaging (RMS) over 100 sweeps.

10) Compute the power by integrating the spectrum across the OBW of the signal using the
instrument’s band or channel power measurement function, with the band/channel limits
set equal to the OBW band edges. If the instrument does not have a band or channel
power function, then sum the spectrum levels (in linear power units) at intervals equal to the
RBW extending across the entire OBW of the spectrum.

11)  Allow trace to fully stabilize.
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Notes:

1.

2.

9.

1

On a test site, the EUT shall be placed at 80 cm height on a turn table, and in the position close
To normal use as declared by the applicant.
The test antenna shall be oriented initially for vertical polarization located 3 m from EUT to
Correspond to the fundamental frequency of the transmitter.
. The turntable is rotated through 360°, and the receiving antenna scans in order to determine the
Level of the maximized emission.
. The test antenna shall be raised and lowered again through the specified range of height until the
maximum signal level is detected by the measuring receiver.
. The maximum signal level detected by the measuring receiver shall be noted.
. The EUT was replaced by half-wave dipole (1 Gz below) or horn antenna (1 Gz above) connected
to a signal generator.
The power is calculated by the following formula;
Pd(dBm) = Pg(dBm) — Cable loss (dB) + Antenna gain (dB)
Note. Pd is the dipole equivalent power and Pg is the generator output power into the substitution
antenna.
. The test antenna shall be raised and lowered through the specified range of height to ensure that
The maximum signal is received.
. The input signal to the substitution antenna shall be adjusted to the level that produces a level
Detected by the measuring corrected for the change of input attenuator setting of the measuring
Receiver.
The input level to the substitution antenna shall be recorded as power level in dBm, corrected for
Any change of input attenuator setting of the measuring receiver.
0. The measurement shall be repeated with the test antenna and the substitution antenna
Orientated for horizontal polarization.
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Test results

Test mode: LTE Band 2
Antenna Substitute
Bandwidth | Modulation | | cauency |  Pol. Gain CL Level EIRP
[Miz] [V/H] [dBi] [dB] [dBm] [dBm] W]
1 850.7 H 6.18 5.74 18.66 19.10 0.081
QPSK 1 880.0 H 6.14 5.78 18.80 19.16 0.082
1909.3 H 6.11 5.81 20.22 20.52 0.113
14 M 1 850.7 H 6.18 5.74 17.43 17.87 0.061
16QAM 1880.0 H 6.14 5.78 17.66 18.02 0.063
1909.3 H 6.11 5.81 19.23 19.53 0.090
1851.5 H 6.18 5.74 18.28 18.72 0.074
QPSK 1 880.0 H 6.14 5.78 18.96 19.32 0.086
3M 1908.5 H 6.11 5.81 19.79 20.09 0.102
1851.5 H 6.18 5.74 17.20 17.64 0.058
16QAM 1 880.0 H 6.14 5.78 17.92 18.28 0.067
1908.5 H 6.11 5.81 18.77 19.07 0.081
18525 H 6.18 5.74 18.45 18.89 0.077
QPSK 1 880.0 H 6.14 5.78 18.85 19.21 0.083
5 M 1907.5 H 6.11 5.80 20.13 20.44 0.111
18525 H 6.18 5.74 17.64 18.08 0.064
16QAM 1 880.0 H 6.14 5.78 17.95 18.31 0.068
1907.5 H 6.11 5.80 18.71 19.02 0.080
1855.0 H 6.17 5.75 18.79 19.21 0.083
QPSK 1880.0 H 6.14 5.78 19.04 19.40 0.087
10M 1905.0 H 6.11 5.79 19.96 20.28 0.107
1855.0 H 6.17 5.75 17.62 18.04 0.064
16QAM 1880.0 H 6.14 5.78 18.03 18.39 0.069
1905.0 H 6.11 5.79 18.68 19.00 0.079
1857.5 H 6.17 5.75 18.82 19.24 0.084
QPSK 1880.0 H 6.14 5.78 19.00 19.36 0.086
15M 1902.5 H 6.12 5.79 19.99 20.32 0.108
1857.5 H 6.17 5.75 17.50 17.92 0.062
16QAM 1880.0 H 6.14 5.78 18.15 18.51 0.071
1902.5 H 6.12 5.79 18.88 19.21 0.083
1860.0 H 6.17 5.75 18.61 19.03 0.080
QPSK 1 880.0 H 6.14 5.78 18.98 19.34 0.086
20 M 1900.0 H 6.12 5.79 19.71 20.04 0.101
1 860.0 H 6.17 5.75 17.66 18.08 0.064
16QAM 1 880.0 H 6.14 5.78 18.06 18.42 0.070
1900.0 H 6.12 5.79 19.09 19.42 0.087
Note.

1. E.R.P & E.l.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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Test mode: LTE Band 4
Antenna Substitute
Bandwidth | Modulation | | cauency |  Pol. Gain c.L Level EIRP
[M] [VIH] [dBi] [dB] [dBm] [dBm] [W]
1710.7 H 6.35 5.48 19.32 20.19 0.104
QPSK 17325 H 6.32 5.52 18.75 19.55 0.090
14 M 17543 H 6.29 5.56 20.17 20.90 0.123
1710.7 H 6.35 5.48 18.27 19.14 0.082
16QAM 17325 H 6.32 5.52 17.32 18.12 0.065
17543 H 6.29 5.56 19.12 19.85 0.097
17115 H 6.35 548 19.12 19.99 0.100
QPSK 17325 H 6.32 5.52 18.55 19.35 0.086
3 M 1753.5 H 6.30 5.56 19.99 20.73 0.118
17115 H 6.35 548 17.98 18.85 0.077
16QAM 17325 H 6.32 5.52 17.27 18.07 0.064
1753.5 H 6.30 5.56 18.86 19.60 0.091
17125 H 6.35 5.49 19.23 20.08 0.102
QPSK 17325 H 6.32 5.52 18.56 19.36 0.086
5 M 17525 H 6.30 5.55 19.83 20.58 0.114
17125 H 6.35 5.49 18.34 19.19 0.083
16QAM 17325 H 6.32 5.562 17.43 18.23 0.067
1752.5 H 6.30 5.55 18.76 19.51 0.089
1715.0 H 6.34 5.50 20.04 20.88 0.122
QPSK 17325 H 6.32 5.52 18.98 19.78 0.095
10M 1750.0 H 6.30 5.54 18.63 19.39 0.087
1715.0 H 6.34 5.50 18.79 19.63 0.092
16QAM 17325 H 6.32 5.52 18.24 19.04 0.080
1750.0 H 6.30 5.54 17.52 18.28 0.067
17175 H 6.34 5.49 20.12 20.97 0.125
QPSK 17325 H 6.32 5.52 19.14 19.94 0.099
15M 17475 H 6.30 5.54 18.50 19.26 0.084
17175 H 6.34 5.49 19.09 19.94 0.099
16QAM 17325 H 6.32 5.52 17.94 18.74 0.075
17475 H 6.30 5.54 17.49 18.25 0.067
1720.0 H 6.34 5.50 20.38 21.22 0.132
QPSK 17325 H 6.32 5.52 19.12 19.92 0.098
20 M 1745.0 H 6.31 5.56 18.18 18.93 0.078
1720.0 H 6.34 5.50 19.38 20.22 0.105
16QAM 17325 H 6.32 5.52 18.35 19.15 0.082
1745.0 H 6.31 5.56 17.02 17.77 0.060
Note.

1. E.R.P & E.[.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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Test mode: LTE Band 5
Antenna Substitute
Bandwidth | Modulation | | cauency |  Pol. Gain c.L Level ERP

[M] [VIH] [dBi] [dB] [dBm] [dBm] [W]

824.7 H -0.60 3.69 23.25 18.96 0.079

QPSK 836.5 H -0.50 3.72 22.56 18.34 0.068

14 M 848.3 H -0.50 3.74 22.87 18.63 0.073
824.7 H -0.60 3.69 21.96 17.67 0.058

16QAM 836.5 H -0.50 3.72 21.54 17.32 0.054

848.3 H -0.50 3.74 21.80 17.56 0.057

825.5 H -0.60 3.70 23.44 19.14 0.082

QPSK 836.5 H -0.50 3.72 23.02 18.80 0.076

3M 847.5 H -0.50 3.74 22.99 18.75 0.075
825.5 H -0.60 3.70 21.59 17.29 0.054

16QAM 836.5 H -0.50 3.72 21.80 17.58 0.057

847.5 H -0.50 3.74 21.93 17.69 0.059

826.5 H -0.60 3.71 23.41 19.10 0.081

QPSK 836.5 H -0.50 3.72 22.84 18.62 0.073

5 M 846.5 H -0.50 3.73 23.11 18.88 0.077
826.5 H -0.60 3.71 22.39 18.08 0.064

16QAM 836.5 H -0.50 3.72 21.93 17.71 0.059

846.5 H -0.50 3.73 21.83 17.60 0.058

829.0 H -0.60 3.71 23.68 19.37 0.086

QPSK 836.5 H -0.50 3.72 22.79 18.57 0.072

10M 844.0 H -0.50 3.73 22.98 18.75 0.075
829.0 H -0.60 3.71 22.56 18.25 0.067

16QAM 836.5 H -0.50 3.72 2213 17.91 0.062

844.0 H -0.50 3.73 21.87 17.64 0.058

Note.

1. E.R.P & E.I.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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Test mode: LTE Band 12
Antenna Substitute
Bandwidth | Modulation | | cquency | Pel Gain c.L Level ERP
[Mik] [VIH] [dBi] [dB] [dBm] [dBm] [W]
699.7 H -0.60 3.40 21.54 17.54 0.057
QPSK 707.5 H -0.70 3.42 22.22 18.10 0.065
1AM 715.3 H -0.80 3.44 23.30 19.06 0.081
699.7 H -0.60 3.40 20.41 16.41 0.044
16QAM 707.5 H -0.70 3.42 21.33 17.21 0.053
715.3 H -0.80 3.44 22.49 18.25 0.067
700.5 H -0.70 3.40 21.76 17.66 0.058
QPSK 707.5 H -0.70 3.42 22.28 18.16 0.065
3M 7145 H -0.80 3.44 23.30 19.06 0.081
700.5 H -0.70 3.40 21.31 17.21 0.053
16QAM 707.5 H -0.70 3.42 21.09 16.97 0.050
7145 H -0.80 3.44 21.89 17.65 0.058
701.5 H -0.70 3.40 21.88 17.78 0.060
QPSK 707.5 H -0.70 3.44 22.26 18.12 0.065
5M 713.5 H -0.80 3.44 23.13 18.89 0.077
701.5 H -0.70 3.40 21.04 16.94 0.049
16QAM 707.5 H -0.70 3.44 21.17 17.03 0.050
713.5 H -0.80 3.44 21.50 17.26 0.053
704.0 H -0.70 3.40 22.19 18.09 0.064
QPSK 707.5 H -0.70 3.44 22.31 18.17 0.066
10M 711.0 H -0.80 3.42 23.07 18.85 0.077
704.0 H -0.70 3.40 21.14 17.04 0.051
16QAM 707.5 H -0.70 3.44 21.45 17.31 0.054
711.0 H -0.80 3.42 21.80 17.58 0.057
Test mode: LTE Band 13
Antenna Substitute
Bandwidth | Modulation Frequency Pol. Gain Gt Level AP
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [w]
779.5 H 0.00 3.59 22.42 18.83 0.076
QPSK 782.0 H 0.10 3.62 22.05 18.53 0.071
5 M 784.5 H 0.10 3.62 22.08 18.56 0.072
779.5 H 0.00 3.59 21.03 17.44 0.055
16QAM 782.0 H 0.10 3.62 21.06 17.54 0.057
784.5 H 0.10 6.62 23.75 17.23 0.053
10M QPSK 782.0 H 0.10 3.62 22.08 18.56 0.072
16QAM 782.0 H 0.10 3.62 20.87 17.35 0.054
Note.

1. E.R.P & E.l.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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Test mode: LTE Band 17

Bandwidth | Modulation | | cauency | Pol. Alggrnna c.L sul?es\trgrte ERP
] VH] | [dBi] [dB] [dBm] [Bm] | [W]
706.5 H 070 | 340 22.29 1819 | 0.066
QPSK 710.0 H 080 | 342 22.82 1860 | 0.072
. 7135 H 080 | 344 23.20 18.96 | 0.079
706.5 H 070 | 340 2122 1712 | 0.052
16QAM 710.0 H 080 | 342 2168 1746 | 0.056
7135 H 080 | 344 21.95 1771 | 0.059
709.0 H 070 | 342 22.60 1848 | 0.070
QPSK 710.0 H 080 | 342 22.02 18.70 | 0.074
10M 711.0 H 080 | 342 22.98 1876 | 0075
709.0 H 070 | 342 21.70 1758 | 0.057
16QAM 710.0 H 080 | 342 2181 1759 | 0.057
711.0 H 080 | 342 22.26 18.04 | 0.064

Note.

1. E.R.P & E.[.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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Test mode: LTE Band 41
Bandwidth | Modulation | | cauency |  Pol. Alggrnna C.L sul?es\trgrte EIRP
[M] [VIH] [dBi] [dB] [dBm] [dBm] [W]

2498.5 H 6.00 6.62 21.70 21.08 0.128

QPSK 2593.0 H 6.13 6.78 20.38 19.73 0.094

5 M 2 687.5 H 6.26 6.92 18.48 17.82 0.061
2498.5 H 6.00 6.62 20.55 19.93 0.098

16QAM 2593.0 H 6.13 6.78 19.16 18.51 0.071

2 687.5 H 6.26 6.92 18.26 17.60 0.058

2501.0 H 6.00 6.62 23.72 23.10 0.204

QPSK 2593.0 H 6.13 6.78 24.39 23.74 0.237

10M 2685.0 H 6.26 6.92 21.95 21.29 0.135
2501.0 H 6.00 6.62 22.20 21.58 0.144

16QAM 2593.0 H 6.13 6.78 21.81 21.16 0.131

2 685.0 H 6.26 6.92 19.22 18.56 0.072

2 503.5 H 6.00 6.63 23.24 22.61 0.182

QPSK 2593.0 H 6.13 6.78 2417 23.52 0.225

2682.5 H 6.26 6.94 21.37 20.69 0.117

15M 2 503.5 H 6.00 6.63 23.20 22.57 0.181
16QAM 2593.0 H 6.13 6.78 21.69 21.04 0.127

2682.5 H 6.26 6.94 19.19 18.51 0.071

2 506.0 H 6.01 6.63 23.15 22.53 0.179

QPSK 2593.0 H 6.13 6.78 24.52 23.87 0.244

20 M 2680.0 H 6.25 6.94 21.03 20.34 0.108

2 506.0 H 6.01 6.63 21.84 21.22 0.132

16QAM 2593.0 H 6.13 6.78 21.23 20.58 0.114

2 680.0 H 6.25 6.94 20.41 19.72 0.094

Note.

1. E.R.P & E.l.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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Test mode: LTE Band 66

Antenna Substitute
Bandwidth | Modulation | | cquency | Pel Gain c.L Level EIRP
[MHz] [VIH] [dBi] [dB] [dBm] [dBm] [w]
1710.7 H 6.35 5.48 20.63 21.50 0.141
QPSK 1745.0 H 6.31 5.56 19.46 20.21 0.105
14M 1779.3 H 6.26 5.58 21.62 22.30 0.170
1710.7 H 6.35 5.48 19.50 20.37 0.109
16QAM 1745.0 H 6.31 5.56 18.42 19.17 0.083
1779.3 H 6.26 5.58 20.60 21.28 0.134
17115 H 6.35 5.48 19.99 20.86 0.122
QPSK 1745.0 H 6.31 5.56 19.78 20.53 0.113
3 1778.5 H 6.27 5.58 21.97 22.66 0.185
M 1711.5 H 6.35 5.48 18.82 19.69 0.093
16QAM 1745.0 H 6.31 5.56 19.01 19.76 0.095
1778.5 H 6.27 5.58 20.86 21.55 0.143
17125 H 6.35 5.49 20.14 20.99 0.126
QPSK 1745.0 H 6.31 5.56 19.89 20.64 0.116
1777.5 H 6.27 5.58 21.51 22.20 0.166
SM 1712.5 H 6.35 5.49 19.09 19.94 0.099
16QAM 1745.0 H 6.31 5.56 18.71 19.46 0.088
1777.5 H 6.27 5.58 20.23 20.92 0.124
1715.0 H 6.34 5.50 20.79 21.63 0.146
QPSK 1745.0 H 6.31 5.56 19.17 19.92 0.098
10M 1775.0 H 6.27 5.57 21.55 22.25 0.168
1715.0 H 6.34 5.50 19.57 20.41 0.110
16QAM 1745.0 H 6.31 5.56 18.12 18.87 0.077
1775.0 H 6.27 5.57 20.31 21.01 0.126
1717.5 H 6.34 5.49 20.99 21.84 0.153
QPSK 1745.0 H 6.31 5.56 17.55 18.30 0.068
15 M 17725 H 6.27 5.57 19.69 20.39 0.109
1717.5 H 6.34 5.49 19.97 20.82 0.121
16QAM 1745.0 H 6.31 5.56 17.00 17.75 0.060
17725 H 6.27 5.57 19.56 20.26 0.106
1720.0 H 6.34 5.50 19.13 19.97 0.099
QPSK 1745.0 H 6.31 5.56 17.13 17.88 0.061
20M 1770.0 H 6.28 5.57 19.26 19.97 0.099
1720.0 H 6.34 5.50 18.76 19.60 0.091
16QAM 1745.0 H 6.31 5.56 16.97 17.72 0.059
1770.0 H 6.28 5.57 18.95 19.66 0.092
Note.

1. E.R.P & E.I.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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7.8. Radiated Spurious Emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from
30 Mz to 1 Gz emissions.

EUT

08 m

> »
4 »

im

The diagram below shows the test setup that is utilized to make the measurements for emission from
1 @z to the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever
is lower.

EUT

v AMAAMAMAAAAAAAA
« >

im

The diagram below shows the test setup for substituted method.

Antenna mast
Ground plane

d: distance 1n
meters 1-4 meter

d = 3 meters
4 < g I
1 m
S.G L
v e —
5

Substituted Half-wave Dipole of  Bi.] og Antenna or Horn Antenna

Horn Antenna
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Limit

According to §22.917(a) and §24.238(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(Pwatts)) dB.

According to §27.53(c)(2), on any frequency outside the 776-788 Mz band, the power of any
emission shall be attenuated outside the band below the transmitter power (P) by at least 43 +
10log(Pwatts) dB and 27.53(f), for operations in the 746-758 Mz, 775-788 Mz, and 805-806 Mz
bands, emissions in the band 1559-1610 Mz shall be limited to -70 dBW/Mz equivalent isotropically
radiated power (EIRP) for wideband signals, and -80 dBW EIRP for discrete emissions of less than
700 Hz bandwidth. For the purpose of equipment authorization, a transmitter shall be tested with an
antenna that is representative of the type that will be used with the equipment in normal operation.

According to §27.53(g), for operations in the 600 Mz band and the 698-746 Mz 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 +
10Iog(P[Waﬂs]) dB.

According to §27.53(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 + 10log(Pwats;) dB.

According to §27.53(m)(4), the minimum permissible attenuation level of any spurious emission is
53 + 10log(Pwatts;) dB.

Test procedure

971168 D01 v03r01 - Section 6.2
ANSI 63.26-2015 — Section 5.5
ANSI/TIA-603-E-2016 - Section 2.2.12

Test settings
1) RBW =1 kiz for below 1 @z and 1 M for above 1 (ifz.

2) VBW =3 x RBW.

3) Detector = RMS

4)  Trace mode = Max hold

5)  Sweep time = Auto couple

6) Number of sweep points = 2 x span / RBW
7)  Allow trace to fully stabilize.

For the narrowband spurious settings:

1) RBW=1 ki

2) VBW=3 kil

3) Detector = RMS

4)  Trace mode = Max hold

5)  Sweep speed slow enough to maintain measurement calibration.
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Notes:

1

2.

7.

8.

9.

1

1

. On a test site, the EUT shall be placed at 80 cm height on a turn table, and in the position close

to normal use as declared by the applicant.

The test antenna shall be oriented initially for vertical polarization located 3 m from EUT to
correspond to the fundamental frequency of the transmitter.

. The turntable is rotated through 360°, and the receiving antenna scans in order to determine the
level of the maximized emission.

. The test antenna shall be raised and lowered again through the specified range of height until the
maximum signal level is detected by the measuring receiver.

. The maximum signal level detected by the measuring receiver shall be noted.

. The EUT was replaced by half-wave dipole (1 Gz below) or horn antenna (1 Gz above) connected

to a signal generator.

The test antenna shall be raised and lowered through the specified range of height to ensure that

the maximum signal is received.

The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring corrected for the change of input attenuator setting of the measuring
receiver.

The input level to the substitution antenna shall be recorded as power level in dBm, corrected for
any change of input attenuator setting of the measuring receiver.

0. The measurement shall be repeated with the test antenna and the substitution antenna

orientated for horizontal polarization.

1. This EUT was tested under all configurations and the highest power is reported in QPSK
modulation.
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Test results (Below 1 000 ME) — Worst case

Test mode LTE Band 2
Frequency (M) 1909.3
Channel 19193
Bandwidth (M) 14
Horizontal/Vertical
[dB(mW)] [dB(MW)/Hz]
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Test mode LTE Band 4/66
Frequency (M) 1778.5
Channel 132657
Bandwidth (Miz) 3
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[dB(mW)] [dB(mW)/Hz]
30 F T T T T T T T Bl 10
20f l L l l l 1 1o
3 l L l l l l ]
0of | | | | | | | 7 -0
o _— e — o
o o | | | |
_ 730; | | | | | | | 140
° *405 T T T T T T ‘.L g ~50 5
Sal o e M e D
R S : : : : |
7705» ; | | | | | | 4-70
S0 l 1 l l l l =
o0k I I I I I I I
0F I I I I I I I 1-%0
100 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ]
o) ! — : : : : 1100
o0 \ ‘ \ \ \ \ ‘ \ \ 1 410
30.000 250.000 500.000 750.000 1000.000
Frequency [MHz]

This test report shall not be reproduced, except in full, without the written approval

KCTL-TIR001-003/2




KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894  FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR19-SRF0178

Page (193) of (216)

KCTL

Test mode . LTEBand 5
Frequency (M) 1 829.0
Channel . 20450
Bandwidth (M) : 10
Horizontal/Vertical
[dB(rSnOW)] [dB(TéN)/Hz]
o | o S
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Test mode . LTE Band 12/17
Frequency (M) 1 1145
Channel . 23165
Bandwidth (M) : 3
Horizontal/Vertical
[dB(rsnOW)] [dB(r?(\JN)/Hz]
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Test mode . LTE Band 13
Frequency (M) : 1795
Channel . 23205
Bandwidth (M) . 5
Horizontal/Vertical
[dB(rSnOW)] [dB(%N)/Hz]
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Test mode . LTE Band 41
Frequency (Mk) : 2593.0
Channel . 40620
Bandwidth (M) : 20
Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
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Test results (Above 1 000 M)

Test mode LTE Band 2
Frequency(Mi) 1850.7
Channel 18607
Bandwidth(Miz) 14
Horizontal/Vertical for 1 (tz ~ 3 Gz
[dB(mW)] [dB(mW)/Hz]
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Frequency [MHz]
Horizontal/Vertical for 3 Gz ~ 18 Gl
[dB(mW)] [dB(mW)/Hz]
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Frequency [MHz]
Frequency | Pol. A“‘e."“a etz UL Level Limit Margin
Mode Gain loss Level
[MHz] [V/IH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
3701.05 H 8.12 8.15 -50.37 -50.40 -13.00 37.40
OPSK 5551.17 \% 10.60 10.05 -54.95 -54.40 -13.00 41.40
7 405.29 H 11.83 11.62 -52.81 -52.60 -13.00 39.60
9251.42 H 12.95 13.13 -52.72 -52.90 -13.00 39.90
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwatts])
2. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode : LTE Band 2
Frequency(Miz) : 1880.0
Channel : 18900

Bandwidth(Mz) : 1.4

Horizontal/Vertical for 1 iz ~ 3 (i

[dB(mW)] [dB(mW)/Hz]
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30 ; — 10
20F | o
10F ! =
} i
20F ! 130
=0F : — 40
Y 1 E I
S ok m ) ; - | ] e
-60 F I 3790
-70 } —1-70
B | S I
-90 | f —]
_1002 : : *: -0
-110F : | 100
-120E ‘ : : s — 110
3000.000 5000.000 10000.000 15000.000 18000.000
Frequency [MHz]
Frequency | Pol. Ante_nna el SULSHILS Level Limit Margin
Mode Gain loss Level
[M] [VIH] |  [dBi] [dB] [dBm] [dBu] [dBm] [dB]
3777.05 \Y 8.24 8.26 -52.08 -52.10 -13.00 39.10
OPSK 5639.18 V 10.60 10.18 -54.12 -53.70 -13.00 40.70
7 553.30 H 12.05 11.85 -52.20 -52.00 -13.00 39.00
9404.43 H 13.04 13.31 -51.43 -51.70 -13.00 38.70
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwatts])

2. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode : LTE Band 2
Frequency(Miz) : 19090.3
Channel ;19193

Bandwidth(Mz) : 1.4

Horizontal/Vertical for 1 iz ~ 3 (i

[dB(mW)] [dB(mW)/Hz]
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Frequency | Pol. Ante_nna el SULSHILS Level Limit Margin
Mode Gain loss Level
[M] [VH] | [dBi] [dB] [dBm] [dBm] [dBm] [dB]
3 818.06 H 8.31 8.21 -54.70 -54.60 -13.00 41.60
OPSK 5729.18 V 10.60 10.45 -53.95 -53.80 -13.00 40.80
7 638.31 Vv 12.14 11.92 -53.92 -53.70 -13.00 40.70
9546.44 H 13.06 13.32 -52.54 -52.80 -13.00 39.80

Note.
1. Limit Calculation(dBm)= 43 + 10log(Pwatts])

2. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode LTE Band 4/66
Frequency(Mi) 1711.5
Channel 131987

Bandwidth(Miz) : 3

Horizontal/Vertical for 1 (tz ~ 3 Gz
[dB(mW)] [dB(mW)/Hz]
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Frequency [MHz]
Frequency | Pol. Ante_nna el SULSHILS Level Limit Margin
Mode Gain loss Level
[M] [VIH] |  [dBi] [dB] [dBm] [dBu] [dBm] [dB]
3416.50 H 7.62 7.81 -56.51 -56.70 -13.00 43.70
OPSK 5133.50 H 10.09 9.67 -56.42 -56.00 -13.00 43.00
6 846.50 \Y 11.04 11.28 -54.56 -54.80 -13.00 41.80
8 550.00 \Y 12.98 12.61 -57.07 -56.70 -13.00 43.70
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwatts])

2. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode LTE Band 4/66
Frequency(Mi) 1745.0
Channel 132322

Bandwidth(Miz) : 3

Horizontal/Vertical for 1 Gz ~ 3 (i
[dB(mW)] [dB(mW)/Hz]
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Frequency | Pol. Ante_nna el SULSHILS Level Limit Margin
Mode Gain loss Level
[M] [VIH] |  [dBi] [dB] [dBm] [dBu] [dBm] [dB]
3492.50 H 7.78 7.90 -54.78 -54.90 -13.00 41.90
OPSK 5238.00 \Y 10.23 9.66 -56.67 -56.10 -13.00 43.10
6 980.50 H 11.09 11.43 -54.06 -54.40 -13.00 41.40
8 735.50 \Y 12.91 12.88 -56.33 -56.30 -13.00 43.30
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwatts])
2. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode LTE Band 4/66
Frequency(Mi) 1778.5
Channel 132657
Bandwidth(Miz) 3
Horizontal/Vertical for 1 Gz ~ 3 (i
[dB(mW)] [dB(mW)/Hz]
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Frequency | Pol. Ante_nna el SULSHILS Level Limit Margin
Mode Gain loss Level
[M] [VIH] |  [dBi] [dB] [dBm] [dBu] [dBm] [dB]
3 557.00 H 7.89 7.95 -52.24 -52.30 -13.00 39.30
OPSK 5 336.00 H 10.37 9.86 -55.61 -55.10 -13.00 42.10
7 114.00 \Y 11.31 11.43 -55.28 -55.40 -13.00 42.40
8 896.50 H 12.84 12.84 -54.60 -54.60 -13.00 41.60
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwatts])

2. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode LTE Band 5
Frequency(Miz) 829.0
Channel 20450
Bandwidth(Miz) 10
Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
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Frequency | Pol. Ante.nna A SR titul Level Limit Margin
Mode Gain loss Level
[V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1 658.04 H 6.41 5.37 -61.04 -60.00 -13.00 47.00
QPSK 2 487.09 H 6.00 6.65 -51.55 -52.20 -13.00 39.20
3316.15 H 7.40 7.68 -45.82 -46.10 -13.00 33.10
4 145.20 H 8.75 8.61 -55.24 -55.10 -13.00 42.10
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwatts])
2. ERP & E.I.LR.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode . LTE Band 5
Frequency(Miz) : 836.5
Channel : 20525

Bandwidth(Mz) : 10

Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
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Frequency | Pol. Ante.nna A SR titul Level Limit Margin
Mode Gain loss Level
[M] [VH] | [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1682.04 \Y, 6.38 5.42 -62.16 -61.20 -13.00 48.20
QPSK 2522.60 H 6.03 6.69 -51.04 -51.70 -13.00 38.70
3 363.65 H 7.50 7.74 -44.86 -45.10 -13.00 32.10
4 204.20 H 8.80 8.66 -56.14 -56.00 -13.00 43.00
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwatts])

2. ERP & E.I.LR.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode . LTE Band 5
Frequency(Miz) : 844.0
Channel : 20600

Bandwidth(Mz) : 10

Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
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Frequency | Pol. Ante.nna A SR titul Level Limit Margin
Mode Gain loss Level
[M] [VH] | [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1696.54 H 6.36 5.45 -61.91 -61.00 -13.00 48.00
QPSK 254510 H 6.06 6.73 -53.03 -563.70 -13.00 40.70
3 393.65 H 7.57 7.78 -46.99 -47.20 -13.00 34.20
4 256.20 H 8.86 8.74 -56.02 -55.90 -13.00 42.90
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwatts])

2. ERP & E.I.LR.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode LTE Band 12/17
Frequency(Mi) 700.5
Channel 23025

Bandwidth(Miz) : 3

Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
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Frequency [MHz]
Frequency | Pol. Ante.nna A SR titul Level Limit Margin
Mode Gain loss Level
[M] [VH] |  [dBi] [dB] [dBm] [dBu] [dBm] [dB]
1403.53 \Y 5.67 4.94 -61.83 -61.10 -13.00 48.10
QPSK 2 105.07 \% 6.00 6.09 -56.71 -56.80 -13.00 43.80
2 806.61 \Y 6.43 7.06 -55.47 -56.10 -13.00 43.10
3 508.66 H 7.81 7.92 -49.29 -49.40 -13.00 36.40
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwats])
2. ERP & E.I.LR.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode LTE Band 12/17
Frequency(Mi) 707.5
Channel 23095

Bandwidth(Miz) : 3

Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
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Frequency [MHz]
Frequency | Pol. Ante.nna A SR titul Level Limit Margin
Mode Gain loss Level
[MHz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1415.53 Vv 5.79 4.96 -62.33 -61.50 -13.00 48.50
QPSK 2121.07 H 6.00 6.11 -59.09 -59.20 -13.00 46.20
2 830.61 H 6.46 7.09 -57.07 -57.70 -13.00 44.70
3 538.16 H 7.86 7.95 -52.61 -52.70 -13.00 39.70
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwats])

2. ERP & E.I.LR.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode LTE Band 12/17
Frequency(Mi) 714.5
Channel 23165
Bandwidth(Miz) 3
Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
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Frequency [MHz]
Frequency | Pol. Ante.nna A SR titul Level Limit Margin
Mode Gain loss Level
[MHz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1429.03 H 5.92 4.98 -61.84 -60.90 -13.00 47.90
QPSK 2 143.57 H 6.00 6.14 -58.16 -58.30 -13.00 45.30
2 858.62 \% 6.50 713 -56.27 -56.90 -13.00 43.90
3573.16 H 7.92 7.96 -51.86 -51.90 -13.00 38.90
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwats])
2. ERP & E.I.LR.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode : LTE Band 13
Frequency(Miz) : 779.5
Channel : 23025

Bandwidth(Miz) : S

Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
07 ; ; 210
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Frequency [MHz]
Frequency | Pol. Ante.nna A SR titul Level Limit Margin
Mode Gain loss Level
[M] [VH] |  [dBi] [dB] [dBm] [dBu] [dBm] [dB]
1 554.04 \Y, 6.54 5.20 -64.54 -63.20 -13.00 50.20
QPSK 2 332.08 \Y 6.00 6.44 -57.36 -57.80 -13.00 44.80
3108.13 \Y 6.94 7.43 -59.21 -59.70 -13.00 46.70
3 886.68 H 8.42 8.35 -54.17 -54.10 -13.00 41.10
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwats])

2. ERP & E.I.LR.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode : LTE Band 13
Frequency(Miz) : 782.0
Channel ;23230

Bandwidth(Miz) : S

Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
¢ ; ; 10
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Frequency [MHz]
Frequency | Pol. Ante!'lna e e Level Limit Margin
Mode Gain loss Level
[Mz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1 559.54 \Y 6.53 5.21 -62.62 -61.30 -50.00 11.30
QPSK 2 338.58 \Y 6.00 6.45 -60.25 -60.70 -13.00 47.70
3 119.63 H 6.96 7.44 -57.02 -57.50 -13.00 44.50
3 899.18 \Y 8.44 8.36 -54.08 -54.00 -13.00 41.00
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwatts])

Limit Calculation of narrow-band (dBm) = -80dBW (-50dBm)
2. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode LTE Band 13
Frequency(Miz) 782.0 (1559 —1 610 Mk)
Channel 23230

Bandwidth(Miz) : S

Horizontal/Vertical
[dB(mW)] [dB(mMW)/Hz]
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Frequency [MHz]
Frequency | Pol. Ante!'lna e e Level Limit Margin
Mode Gain loss Level
[Mz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
QPSK 1 559.69 Vv 6.53 5.21 -90.62 -89.30 -50.00 39.30
Note.

1. Limit Calculation of wide-band (dBm/Miz) = -70dBW/Miz (-40 dBm/Miz)
2. Limit Calculation of narrow-band (dBm) = -80dBW (-50dBm)
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Test mode LTE Band 13
Frequency(Mi) 784.5
Channel 23255
Bandwidth(Miz) S
Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
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Frequency [MHz]
Frequency | Pol. Ante!'lna e e Level Limit Margin
Mode Gain loss Level
[MHz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1573.04 \Y 6.51 5.23 -60.68 -59.40 -50.00 9.40
QPSK 2 360.09 \Y 6.00 6.48 -54.92 -55.40 -13.00 42 .40
3 146.63 H 7.02 7.48 -55.34 -55.80 -13.00 42.80
3933.18 H 8.49 8.39 -56.20 -56.10 -13.00 43.10
Note.

1. Limit Calculation(dBm)= 43 + 10log(Pwatts])
Limit Calculation of narrow-band (dBm) = -80dBW (-50dBm)
2. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode : LTE Band 1

3

Frequency(Miz) : 784.5 (1559 —1610 M)

Channel . 23255
Bandwidth(Miz) : 5

Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
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Frequency [MHz]
Frequency | Pol. Ante!'lna e e Level Limit Margin
Mode Gain loss Level
[Mz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
QPSK 1573.32 H 6.51 5.23 -90.48 -89.20 -50.00 39.20

Note.

1. Limit Calculation of wide-band (dBm/Miz) = -70dBW/Miz (-40 dBm/Miz)
2. Limit Calculation of narrow-band (dBm) = -80dBW (-50dBm)
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Test mode LTE Band 41
Frequency(Mi) 2 506
Channel 39750
Bandwidth(Miz) 20
Horizontal/Vertical for 1 (z ~ 3 Gk
[dB(mW)] [dB(mW)/Hz]
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Horizontal/Vertical for 3 Gz ~ 18 (lkz
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Frequency [MHz]
Frequency | Pol. Ante_nna el SULSHILS Level Limit Margin
Mode Gain loss Level
[M] [VIH] |  [dBi] [dB] [dBm] [dBu] [dBm] [dB]
5012.13 H 9.92 9.61 -44.31 -44.00 -25.00 19.00
QPSK 7 518.30 V 12.02 11.82 -39.00 -38.80 -25.00 13.80
10 024.47 V 12.71 13.71 -46.00 -47.00 -25.00 22.00
12 530.63 V 13.32 15.38 -46.74 -48.80 -25.00 23.80
Note.

1. Limit Calculation(dBm)= 55 + 10log(Pwatts])
2. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode . LTE Band 41

Frequency(Miz) : 2593.0
Channel ;40620

Bandwidth(Mz) : 20

Horizontal/Vertical for 1 (z ~ 3 (z

[dB(mW)] [dB(mW)/Hz]
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Frequency | Pol. Ante_nna el SULSHILS Level Limit Margin
Mode Gain loss Level
[M] [VH] | [dBi] [dB] [dBm] [dBu] [dBm] [dB]
5186.15 H 10.16 9.72 -49.24 -48.80 -25.00 23.80
OPSK 7 779.32 \% 12.28 11.98 -41.40 -41.10 -25.00 16.10
10 372.49 \% 12.85 13.92 -46.63 -47.70 -25.00 22.70
12 965.66 H 13.67 15.65 -49.42 -51.40 -25.00 26.40
Note.

1. Limit Calculation(dBm)= 55 + 10log(Pwatts])
2. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test mode LTE Band 41
Frequency(Mi) 2680.0
Channel 41490
Bandwidth(Miz) 20
Horizontal/Vertical for 1 (z ~ 3 Gk
[dB(mW)] [dB(mW)/Hz]
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Frequency | Pol. Ante_nna el SULSHILS Level Limit Margin
Mode Gain loss Level
[M] [VIH] |  [dBi] [dB] [dBm] [dBu] [dBm] [dB]
5377.16 \% 10.43 9.90 -52.43 -51.90 -25.00 26.90
QPSK 8 066.34 H 12.57 12.36 -42 .51 -42.30 -25.00 17.30
10 755.52 V 12.90 14.23 -47.57 -48.90 -25.00 23.90
13442.70 V 13.79 15.94 -48.35 -50.50 -25.00 25.50
Note.

1. Limit Calculation(dBm)= 55 + 10log(Pwatts])
2. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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Test results (Above 18 (i) — Worst case

Test mode LTE Band 2
Frequency (M) : 1909.3
Channel ;19193
Bandwidth(Miz) 14
Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
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Test mode LTE Band 41
Frequency (M) 2593.0
Channel . 40620
Bandwidth(Miz) )
Horizontal/Vertical
[dB(mW)] [dB(mW)/Hz]
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Note.

1. No spurious emissions were detected above 18(lz.
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8. Measurement equipmen

Equipment Name Manufacturer Model No. Serial No. Next Cal. Date
Spectrum Analyzer R&S FSV30 100914 20.10.14
Spectrum Analyzer AGILENT N9040B MY57010132 20.07.31
Signal Generator R&S SMB100A 176206 20.01.25
Power Divider Aeroflex 1580-1 SC571 20.08.01
/Weinschel, Inc.
Attenuator API Inmet 40AH2W-10 16 20.05.15
Attenuator API Inmet 40AH2W-10 12 20.05.15
Weinschel
Attenuator ENGINEERING 10 AJ1239 20.05.14
DC Power Supply Agilent E3632A KR94907664 20.05.13
Temp & Humid Chamber ESPEC CORP. SH-641 92004785 20.05.13
Wideband Radio R&S CMW500 132120 20.07.17
Communication Tester
Wideband Radio R&S CMW500 141780 20.04.18
Communication Tester
. ; Wainwright WHKX3.0/18G-
High pass Filter Instruments GmbH 1285 44 20.01.25
. ; Wainwright WHKX1.0/1.5S-

High pass Filter Instruments GmbH 10SS 14 20.01.25
Biconical VHF-UHF | gcpwaRZBECK VUBA9117 275 20.04.13
Broadband Antenna

Bilog Antenna Teseq GmbH CBL 6143A 35039 21.05.21
Horn Antenna ETS.lindgren 3117 00161083 20.09.18
Horn Antenna ETS.lindgren 3117 161225 20.05.22
Horn Antenna ETS.lindgren 3116 00086632 20.02.15
Horn Antenna ETS.lindgren 3116 00086635 20.05.09
. SONOMA
Amplifier INSTRUMENT 310N 186402 20.01.04
Amplifier L3 Narda-MiTEQ | AMP7D-09001800- 1 2031196 20.02.21
Amplifier L-3 Narda-MITEQ JS44'18§’3€,4°°°‘33‘ 2000997 20.08.01
Antenna Mast MATURO EAS 1.5 042/8941211 N/A
Antenna Mast MATURO EAS 1.5 043/8941211 N/A
Turn Table MATURO TT 0.8 PF 041/8941211 N/A
Cable Assembly Radiall R286303620 1649.241 N/A
Cable Assembly Radiall TESTPRO 3 N/A N/A

End of test report
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