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8.4. Band Edge Emissions at Antenna Terminal

Test setup
. Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit

According to §22.917(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 +
10|Og(P[Wans]) dB.

According to §27.53(m)(4), the attenuation factor shall be not less than 40 + 10log(Pwatisj)) dB on all
frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10log(Pwatts))
dB on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 +
10log(Pwatts)) 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 + 10log(Pwatsj) dB on all frequencies
between 2490.5 Mz and 2496 Mz and 55 + 10log(Pwatts)) dB at or below 2490.5 M.

Test procedure
971168 D01 v03r01 - Section 6
ANSI C63.26-2015 — Section 5.7
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Test settings

1)  Start frequency was set to 30 M and stop frequency was set to at least 10" the
fundamental frequency.

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

3) Setthe RBW > 1% of the emission bandwidth.

4)  Setthe VBW = 3 x RBW.

5)  Set the number of sweep points = 2 x Span/RBW

6) Detector = RMS

7)  Trace mode = trace average

8)  Sweep time should be auto for peak detection. For RMS detection the sweep time should
be set as follows:

a) If the device can be configured to transmit continuously (duty cycle = 98%),
set the (sweep time) > (number of points in sweep) x (symbol period)

(e.g., by a factor of 10 x symbol period x number of points)
Increasing the sweep time (i.e., slowing the sweep speed) will allow for averaging
over multiple symbols.

b) If the device cannot transmit continuously (duty cycle < 98%), a gated sweep
shall be used when possible (i.e., gate triggered such that the analyzer only
sweeps when the device is transmitting at full power), set the sweep time >
(number of points in sweep) x (symbol period) but the sweep time shall always be
maintained at a value that is less than or equal to the minimum transmission time

c) If the device cannot be configured to transmit continuously (duty cycle > 98%),
and a free-running sweep must be used, set the sweep time so that the
averaging is performed over multiple on/off cycles by setting the sweep time
> (number of points in sweep) x (transmitter period) (i.e., the transmit on-time +
the off-time). The spectrum analyzer readings shall subsequently be corrected by
[10 log (1/duty cycle)]. This assumes that the transmission period and duty cycle
is relatively constant (duty cycle variation < £2%).

d) If the device cannot be configured to transmit continuously and a free-running
sweep must be used, and if the transmissions exhibit a non-constant duty cycle
(duty cycle variations > +2%), set the sweep time so that the averaging is
performed over the on-period by setting the sweep time > (symbol period) x
(number of points), while also maintaining the sweep time < (transmitter on-time).
The trace mode shall be set to max hold, since not every display point will be
averaged only over just the on-time. Thus, multiple sweeps (e.g., 100) in
maximum hold art necessary to ensure that the maximum power is measured.

9) Allow trace to fully stabilize.
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Notes:

1.

Per 22.917(b), compliance with these rules is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 M or greater. however in the 1 M: 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 may be employed. The
emission bandwidth is defined as the width of the signal between two points, one below the carrier
center frequency and one above the carrier center frequency, outside of which all emissions are
attenuated at least 26 dB below the transmitter power.

. Per 27.53(m)(6), in the 1 megahertz bands immediately outside and adjacent to the frequency block
a resolution bandwidth of at least two percent may be employed, except when the 1 megahertz
band is 2495-2496 Wi, in which case a resolution bandwidth of at least one percent may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement
accuracy provided the measured power is integrated over the full required measurement bandwidth
(i.e. 1 megahertz or 1 percent of emission bandwidth, as specified; or 1 megahertz or 2 percent for
mobile digital stations, except in the band 2495-2496 M).

. The EUT was setup to maximum output power as its lowest and highest channel with all bandwidth,

modulation and RB configurations.
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Test results
Test mode: LTE Band 5

1.4M BW QPSK Low ch. 1RB

1.4M BW QPSK High ch. 1RB

@

OO JBm  Offsot 018 8 @ RBW T ke
gk @ SWI Lws & VEW UL kM2  Mode AuloFTT
/103 Tor

W 2015 dom|

B23.99999 MHz
0 dan

20 derr —

f

!
o

1 B

7
-2 dbm. 0

e - <k =

L cbm. ! =

R e
o S =

-5C dbm

cr 0z+.0 iz 1001 pts

) [

Rof Loval 3000 JEm  Offsal 316 JB = RBW GO0 ke
o e wwl Lis

o art & VBW LU LHE  Mude Anlo FET
Tor
AT 7220 o]
4900001 ¥1He]
0 e
U deny L -
u T T
1C B ‘-

- 0
e cm -
| [
e g -
— Sl
5C b e e
-5 dlom
r1
Crow o 1001 pEs Span 0.0 Mz
b GRS
J o

1.4M BW QPSK Low ch. FRB

1.4M BW QPSK High ch. FRB

L3
OO diw Offsst 316 06 & RBW 20 K
e At CLCH e SWI Lz e VEW 1Lk Mo AuloFET
s = 10c/100 Tor
W 25.69 dom
H23.95000 VHz
20 dam
10 derr
JPRUS S W S—
o L |
f |
1€ U L
1 +13 203 o 7 "
-2 b \
b
W R
<AL b -
g
-4 dbim
e
T
-4C b
1
©r 0240 iz 1003 pts Span 0.0 Mz
CLEUEULLE,
I w

Spearum | G
Rof Lovel 5000 T Oifvet 350 & = RBW 2L 2
o me e SWI Lins e VEW LULLHZ Mude Aulo FST
SoLcouns 1ociea Tor
OEn
maf1] 29 60 dom|
44900001 WH2
20 dors
LU diry
JASUISEPSUPAU SuusY
o f !
I
.
01 -1 0 den
e .
k3
e 2
-2 dbrr — e ——
= ——
50 G
-8C dbm
1
or avo i 1001 prs Span 0.0 miiz
S0z )
J )

1.4M BW 16QAM Low ch. 1RB

1.4M BW 16QAM High ch. 1RB

=
T
- VEW 1 - e
1N
T | }
|
| EErETs a = —mEmg 2 i

[E]

Span 0 iz
“

1.4M BW 16QAM Low ch. FRB

| A : = YT z STTY ¥ LT
(]

1.4M BW 16QAM High ch. FRB

Sut 0,10 00 = WDW 0 b
Lims = VBW 100 kM stodw autn FET

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

KCTL-TIR001-003/3

KP20-05427



65, Sinwon-ro, Yeongtong-gu,

KCTL KCTL Inc.

Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-

285-0894
www.kctl.co.kr

FAX: 82-505-299-8311

Report No.:
KR20-SRF0302-A

KCTL

Page (52) of (82)

1.4M BW QPSK Lower extended 1RB

Spectrum
Raf Leval 30 UL o

o At
=1

=

Offset U160 63 & RBW 100 khz
Lms @ VBW 300 kH:  Made sutn FFT

ITeT]

~55.05 dbm)|
822.50300 YIH|

-10 g

20 v

0o 13,000 ¢3m

30 ol

40 e

0 e

-G o

Start 2170 MH>

1001 pts

Stopa230 iz

1.4M BW QPSK Upper extended 1RB

Spectrum
Ref Leval 30 UL cim

1 1n0/100

fo At a0 63 @
2o

&

Offsst .15 92 & RAW 100 ks

SWT  Lms e VBW 300KH:  Mode sutn FET

TF

Ml

~38.89 db|
850.58690 MH]

-10 de

20 e

C1 -13.000 w3

20 de

40 dEn—

[0 dum

0 de

Btart 2500 WHZ

10| pis

Stop 8550 MH;

1.4M BW QPSK Lower extended FRB

1.4M BW QPSK Upper extended FRB

Spectrum
Hef Level 30 UL cbm

o1_Goun 100100

o At a0 e

&

Offset 115 62 & RBW 100 khz
SWT  Lwms & VBW 300kH:  Made autn FET
1o

Br vgowr

i)

EITEY]

~30.20 dbm|
822.99750 YIH|

10

o

-1 g

20 v

0o 13,000 gam

-0 g

40 die

50 e

0 gt

Brart A1A.0 MH?
e

1001 s

Sinpazan vz

S 40 U3 & SWT

Spectrum =
Hef Level 3U UL cbm  Ufiset .15 43 & WBW 10U FH:
Lo @ VBW 300KH:  Mode anin FET

EITE]

~33.59 aBm]
850.00250 YH]

-10 de:

20 e

C1 12000 wam

20 de

30 dEn—

50 dim

0 de

Rrart RAN.N WHZ

101 s

Sinp A5 Mz

1.4M BW 16QAM Lower extended 1RB

1.4M BW 16QAM Upper extended 1RB

Spectrum
Hef Level 30 0L GEm

e AL a0 63 @ SWT
= oF

=

Offset 1,15 02 & RBW 100 hhz
Lms @ VBW 300 kH:  Mode autn FFT

EITEN]

57 72 B
822.48300 YIHe|

-10 cie-

20

07 13,000 g3m

20 dip

40 ol

s e

-0 ol

Brart A1 W
——

101 prs

Srop a7an i

spectrum
Ref Level 20 0L ckm

jo ALL 40 U3 @ SWT
= DF

=)

Gffset .18 02 & RAW 100 FR:

Lo @ VBW J00KH:  Mnde suln FFT

EITE]

~30.39 aB]
85034200 YH4]

-10 de-

20 e

01 12000 g3

20 de:

20 din—f=—

P
= e i

40 de

Rtart REN.N WHZ
——

Tnni prs

Siop A55 0 M

1.4M BW 16QAM Lower extended FRB

1.4M BW 16QAM Upper extended FRB

Spectrum
Hef Level 30 0L GEm

L Coun 1007100

e AL 403 @

=

Offset 1,15 02 & RBW 100 hhz
SWT Lz @ VBW 300kH:  Mode autn FFT
ToF

=i
@i vgowr

£l

EITEN]

-0 21 dbn|
822.99750 YIHe|

1o

o

-10 cie-

20 4

02 13,000 g3m

20 dip

40 ol

s e

-0 ol

Brart A1 W
——

101 prs

Srop a7an i

spectrum
Ref Level 20 0L ckm

Gl Coun 1007100

jo ALL 40 U3 w

=

Gffset .18 02 & RAW 100 FR:

SWT Lo @ VBW 300KH:  Mnde sl FFT

TOF

@ Trm fovgont

EITE]

~37.00 aB]
850.00250 YH4]

Bl

10

0

-10 de-

20 e

C1 12000 g3

20 de:
|

=0 dim

40 de

Rtart REN.N WHZ
——

Tnni prs

Siop A55 0 M

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

KCTL-TIR001-003/3

KP20-05427




KCTL KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR20-SRF0302-A K L
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (53) of (82)

www.kctl.co.kr

3M BW QPSK Low ch. 1RB 3M BW QPSK High ch. 1RB

e ‘m e ‘m
EgTT F - W
10w VW sade 104 & VAW sode
I T | FrT
= g
| | | |
| | |
I I I
i o I | T |
i 30 e |
1 3 o . v
| { : |
i 6 e |
a gam | | 40 o . |
CF w240 Mz - - 1001 pts - - Span 6.0 M CF a0 Mz - - 1001 pts - - Span 6.0 M
—— — N —_— - RS
[ [

3M BW QPSK Low ch. FRB 3M BW QPSK High ch. FRB

Spectrum ] G Spectrum &

HefLevel 2U UL dbm  Offset 119 02 & RBW 30 khz Hef Level 3UUL cEm  Offset U182 & RBW 20 KRz

o A 405 @ SWT Lme @ VBW 100KH:  Made sutn FET e 4063 @ SWT Lo VEW L0KH:  Mode aut FET
Sn_coant niion ToF 56 coun 100/100 ToF
OTim Avgnr EThn ivgomr
ST 5108 B B 5L uBm
822.99090 SIH) 849.00001 “IHe|
20 m
10 w
e e e I e A
) / " of L
e | | e ﬁ
o1 -t5.000 ger ! \| Co 12000 cem
20 / FLN !
i i ] T
A \ / !
e Cau e
- e
0 e S e e
T £ g e
0 e e
Fl Fi
|
GF A0 e [ s Span p.n Mz GF a1n.0 wne Ton1 s Span fun iz
i Spansorie ) e Span sz )
A £
3M BW 16QAM Low ch. 1RB 3M BW 16QAM High ch. 1RB
= =
—— [T Epectu [
st Law Tt 018 @ = BN = -
ke an  SWI  1mi e VAW 100U Mode suto FET 10w v sade
oF
o - -
| T | oy
| | | | | |
| | |
| | |
i | 1 I |
3 e + L L % de ! +
— —
| | ) |
I o |
o B | | b |
| ! | T - =T
i { | | }
CF w240 Mz - - - 1001 pts - - Span 6.0 M CF a0 Mz - - 1001 pts - - Span 6.0 M
L T SRR —_ LT SR
[ [

3M BW 16QAM Low ch. FRB 3M BW 16QAM High ch. FRB

Spectrum | [“a Spectum [“?]

RefLevel 20 DU dbn  Offset .10 02 & RBW 30 hnz Hef Level 300L cEm  Offset .18 02 & RBW 20 HR:

fo ALt 4003 @ SWT L @ VBW 100kH:  Mode sutn FET o A 4063 @ SWT  Los @ VBW 100KH:  Mode suta FT
St coun i/ ion fins S0 ceun Jon/i0n ToF
SiFm fogoor Gk vgor
EEE] 5587 dbnf EI) 5330 vBmy
822,99999 SHy] 84900001 Mk
0 B
10 1w
e e e g, B I —
5 o
i 1
f [ |
A0 | | o |
ot 13,007 g3 ] - 61 13000 63 |
; J |
20 4 T 0ue L
0 | ] \
e 1 o0 e 4
0 —= 0 g
- S
| ——
e 50 e S
PN o
" F
| |
G 70 i T s Span b0 Mz IR T e Span A0 My
— _— LIS — L GIGILAEET)
e e

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/3 KP20-05427




KCTL 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.:
KR20-SRF0302-A Kc ’L
Page (54) of (82)

3M BW QPSK Lower extended 1R

3M BW QPSK Upper extended 1R

e =

Ref Lewel 30 UL dbn  OFset L1063 & KB 100 Kz

= At 4003 @ SWT L @ VBW 300kH:  Mode autn FET
=L Cour 1007100 ToF

Bk Avgewr

ITeT] -36.95 dbm)|
819.25120 YIH|
0

10

o

-10 g

0o 13,000 ¢3m
20 v

30 ol

40 e

Start 2170 MH> 1001 pts top A2E.0 MHz

S ] &

RefLeval 30 UL cbm  OFsst U150 93 & KBW 10U bz

fo At 40U @ SWT  Lms e VBW 300KH:  Mode sutn FET
=01 Sount 1007100 TR

@1k AvgZer

Ml ~44.01 dBm|
850.01250 YH]
E

0

0

-10 de

C1 -13.000 w3

20 e

20 de

40 de
..

B e e y —

0 de

Btart 2500 WHZ 10| pis Hlop A55.0 MH2

3M BW QPSK Lower extended FRB

3M BW QPSK Upper extended FRB

Spectrum 2

RefLevel 300U dbm  Offset L.18 ¢3 & RBW 100 krz

= At 4003 @ SWT Lo @ VBW S00kH:  Mode autn FET
S Cour 1007100 ToF

Br vgowr

EITEY] ~33.95 dbm)|
822.99750 YIHe|
i)

10

o

-1 g

0o 13,000 gam
20 v

-0 g

40 ol -

U | "

0 gt

Srar A1R0 e 1ani s Siop Aoan Mz
(LRI WLECUR,
(]

Spectrum =

RefLevel 200U b Offset U.18 63 & RBW 1L KRz

fo At 4003 @ SWT  Loum @ VBW S00KH:  Mode autn FET
5L Sount 1004100 ToF

@ Thm fvgoe

EITE] ~34.00 abm|
850.00250 YH]
0

0

0

-10 de:

C1 12000 wam

20 e

130 o

20 dim™

50 dim e

0 de

Rrart RAN.N WHZ 101 s £10p AR50 MH?
——— sorre o)
wa

3M BW 16QAM Lower extended 1RB

Hof Level 5000 cbw  Offset U.15 0 & RBW 100 Frz
e At 4003 @ SWT Lums @ VBW 300kH:  Mode autn FRT
=6l Cowrr 10n/100 D

@i vgowr
M ~38 51 ubn|
19.22630 MHy|
;0
0
]
-10c
01 13,000 gar
204
0
»
_x
R — =7 -
N - FN /
[T -l IS S— S PR A N -
G0 o
Brart IR0 W7 Ton1 s Srop A7aN MiZ
— — WAL
[

3M BW 16QAM Upper extended 1RB
S (%]

RefLevel 20 UL cbm  Offset 0,18 62 & RBW 100 Fhe

jo AL 4063 @ SWT Lo @ VBW 30CKH:  Mode autn FET
S Count 1004100 D

@ Trm fovgont

EITE] ~43.12 ab]
0,00750 H{]

2

Bl

10

0

-10 de-

01 12000 g3

20 e

20 de:

40 de
-

s
50 B -

40 de

Rtart REN.N WHZ Tnni prs F1np AR50 MH?
—— — )
A

3M BW 16QAM Lower extended FRB

3M BW 16QAM Upper extended FRB

Spectrum [“E]

Ref Level 30 0L dbm  OFfset U168 ¢3 & RBW 100 krz

e At 4003 @ SWT  Lms @ VBW 30CKH:  Mode autn FET
Sl Cour 1004100 ToF

@i vgowr

EITEN] ~35.01 db|
822.99750 YIHe|
£l

1o

o

-10 cie-

02 13,000 g3m

20 4

20 dip

< ot —

-0 ol

Brart A1 W 101 prs S op 230 Mz
—— — ACACIELS)
L]

spectrum m

RefLevel 20 UL cbm  Offset 0,18 62 & RBW 100 Fhe

jo AL 4063 @ SWT Lo @ VBW 30CKH:  Mode autn FET
S Count 1004100 TOF

@ Trm fovgont

EITE] ~33.05 ab]
850.00250 MH4]
Bl

10

0

-10 de-

C1 12000 g3

20 e

30 de
a3

-3 de = =

=0 dim -

40 de

Rtart REN.N WHZ Tnni prs F1np AR50 MH?
—— — )
A

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

KCTL-TIR001-003/3

KP20-05427




KCTL KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,

Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-31-285-0894
www.kctl.co.kr

FAX: 82-505-299-8311

Report No.:
KR20-SRF0302-A

Page (55) of (82)

KCTL

5M BW QPSK Low ch. 1RB

= &
1 - vaw Mode
I T
|
.
T
! 1 N t
(" W
| |
T |
CF 4.0 Mty - - 1001 pts Span 10,0 My
e i1 TS|

5M BW QPSK High ch.

Eo
o ET
1 - vaw Made
I TR
01
| | |
| |
’ |
. I3
| 1
b dar |
o dar ! |
AT - - 1001 pts 5 Sgan 10,0 Mz
—_ — R

5M BW QPSK Low ch. FRB

5M BW QPSK High ch. FRB

Spectrum =
Raf Level UL dim  OFfset U.15 43 & RBW SUFH:
o At 40C3 e SWT Lo @ VBW S00KH:  Mode sutn FET
61 toun o010 i
Ehn T
e ERETTT
822.99999 Mk
0
0
- SRS ISR SR
b + -
. | I
Co 12000 3 1
a0
i !
e \
e
a0 e — =
N
o e
1l
|
GF Az e \ani s Fpan 10.0 Mz
— )

Spectrum

(=)

Hef Level 20 UL ckm
S

Offset .18 62 & AW S0 RR:
Lo @ VBW 200KH:  Mode auln

F:

=T

EITE]

~32.02 aBm|
849.00001 YH]

/

1o ae:

o T T o

J C1 12000 wam
0 e

+
!
V20 dp

30 de

50 d

0 de

Fl

GF 400 >
—

1001 prs

Snan 0.0 Mz

1RB

5M BW 16QAM Low ch.

&l

Rl Lo Tifvet 018 3 = wW
e ane ST 1w vmw sade
S T0F
o L1 =
| e
| |
|
I
| o 1
2 e ! 1 1
I ]
o dam |
-
CF B4 .0 Ml - - 1061 pts Sqan 10,0 M
- — e

5M BW 16QAM High ch. 1RB

&l

Rut Lave = e
e ane 1o - vEW ssaie
o L& =
| 1,72 e
0 5
| | |
| |
| |
o + v
3 B |
40 dpn .
i |
AT T g i Sgon 00
CATEETH T R

5M BW 16QAM Low ch.

FRB

5M BW 16QAM High ch. FRB

Spectrum |

=

RefLevel 20 0L dbn  Offset .10 0F & RBW 50 hnz
jo ALL 4003 @ SWT  Lms @ YBW 200kH:  Mnde sutn FFT
S6_Count 100100 TOF

@ Trm fvgonr

EETEY]

Bl

~52.83 abn]
823.90000 MH]

10

0

10qe }

C1 12,000 d3nr

20 di v T

0 de

30 d —

=0 de=

0 d:

F

GF A7 4.0 M7 o1 prs
— —

Spon a0 miiz

(=]

Spectrum
Rof Leval 300U v Offset U.16 92 & RBW S FRD
o AL 4005 @ SWT
SG0_Count 100/100 TOF

Lo @ VBW ZO0KH:  Mode suln FFT

@ Trm fovgont

EIen 3273 dBnf
849.00001 S1Hy]
0
10
R R (N — .
5
| 1
e !
J ot 13000 53 |
; |
P -
\
/ A
o0 e
a0 —
50 e e
Fp
E
G Rn 0 i T e Fpan 100 M
— L ETNONELTES
A

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

KCTL-TIR001-003/3

KP20-05427




KCTL 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.:
KR20-SRF0302-A

Page (56) of (82)

KCTL

5M BW QPSK Lower extended 1RB
Spectrum ]_ [‘E]

Ref Lewel 30 UL dbn  OFset L1063 & KB 100 Kz

= At 4003 @ SWT L @ VBW 300kH:  Mode autn FET
=L Cour 1007100 ToF

Bk Avgewr

ITeT] -42.25 dbm)|
822.19830 YIH|
0

10

o

-10 g

0o 13,000 ¢3m

20 v

30 ol

By
40 de Y-
50 el et - =

-G o

Start 2170 MH> 1001 pts top A2E.0 MHz

5M BW QPSK Upper extended 1RB

Spectrum

&

fo At 4063 @ SWT
=01 Sount 1007100 TR

RefLeval 30 UL cbm  OFsst U150 93 & KBW 10U bz
Loms @ VBW 300KH:  Mode sutn FET

@1k AvgZer

E

Ml -45.36 dBm|
850.81170 MH]

0

0

-10 de

C1 -13.000 w3

20 e

20 de

30 ae

Strdin—

0 de

Btart 2500 WHZ

10| pis Hlop A55.0 MH2

5M BW QPSK Lower extended FRB
Spemam =]

RefLevel 300U dbm  Offset L.18 ¢3 & RBW 100 krz

= At 4003 @ SWT Lo @ VBW S00kH:  Mode autn FET
S Cour 1007100 ToF

Br vgowr

EITEY] ~35.23 ubm)|
822.99750 YIHe|
i)

10

o

-1 g

0o 13,000 gam

20 v

-0 g

40 die = =

50 e

0 gt

Srar A1R0 e 1ani s Siop Aoan Mz
(LRI WLECUR,
(]

5M BW QPSK Upper extended FRB

Spectrum

=

S a0 U3 @ SWT
501 Sount 100100 ToF

Weflevel U UL cbm  Offset U168 63 & RAW 10U Rz
Lo @ VBW 300KH:  Mode suin FET

@ Thm fvgoe

0

EITE] -35.15 abm|
850.00250 YH]

0

0

-10 de:

C1 12000 wam

20 e

20 o

-0 de —

50 dim

0 de

Rrart RAN.N WHZ
———

101 s Sinp A5 Mz

5M BW 16QAM Lower extended 1RB

Ref Level 30 0L dbm  OFfset U168 ¢3 & RBW 100 krz

e At 4003 @ SWT  Lms @ VBW 30CKH:  Mode autn FET
Sl Cour 1004100 o

@i vgowr

EITEN] ~43.01 dB|
822.20330 YIHe|
£l

1o

o

-10 cie-

07 13,000 g3m

20

20 dip

40 ol

0 e — - ==

-0 ol

Brart A1 W 101 prs S op 230 Mz
—— — ACACIELS)
L]

spectrum

5M BW 16QAM Upper extended 1RB

=

o AL 4003 & SWT
SG0_Count 100/100 D

RefLevel 0 OUckm  Offset 116 08 & RBW 10U bRz
Lo @ VBW J00KH:  Mnde suln FFT

@ Trm fovgont

Bl

EITE] ~45.77 ab]
850.80170 MH4]

2

10

0

-10 de-

01 12000 g3

20 e

20 de:

30 de

40 de

Rtart REN.N WHZ
——

Tnni prs Siop A55 0 M

5M BW 16QAM Lower extended FRB

Spectrum [“E]

Ref Level 30 0L dbm  OFfset U168 ¢3 & RBW 100 krz

e At 4003 @ SWT  Lms @ VBW 30CKH:  Mode autn FET
Sl Cour 1004100 ToF

@i vgowr

EITEN] ~36.24 db|
822.99750 YIHe|
£l

1o

o

-10 cie-

02 13,000 g3m

20 4

20 dip

40 ol —

[ v den

-0 ol

Brart A1 W 101 prs S op 230 Mz
—— — ACACIELS)
L]

spectrum

5M BW 16QAM Upper extended FRB

=

jo ALL 40 U3 @ SWT
S0l Count 100100 TOF

RefLevel 0 OUckm  Offset 116 08 & RBW 10U bRz
Lo @ VBW J00KH:  Mnde suln FFT

@ Trm fovgont

Bl

EITE] -35.74 ab]
850.00250 YH4]

10

0

-10 de-

C1 12000 g3

20 e

20 e

30 dem—{—

=0 dim

40 de

Rtart REN.N WHZ
——

Tnni prs Siop A55 0 M

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

KCTL-TIR001-003/3

KP20-05427




TEL: 82-31-285-0894

KCTL KCTL Inc.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea

www.kctl.co.kr

FAX: 82-505-299-8311

Report No.:
KR20-SRF0302-A

Page (57) of (82)

KCTL

10M BW QPSK Low ch. 1RB

&l

Ruf Level 30.00 GBm GiTset 018 38 = BOW 100 b1
e are S8 w SWT 150 e VAW XOWC Mode
5 ToF
[orr =
| P
|
|
I
T I
| & !
| |
| 1
o gam
|
]
CF B4 .0 Ml - 1001 pts Sqan 200 M
— i —

10M BW QPSK High ch. 1RB

&l

CF BAn0 Mt
—

g pis

Sqan 200 M
—

10M BW QPSK Low ch. FRB

10M BW QPSK High ch. FRB

Spectrum

Hef Level 20 UL GEm

=]

Offset 115 62 & RBW 100 khz
Loms @ VBW 300 kH:

Mode sutn FET

EITEY]

~5+.50 dbm|
224,0000 MHe|

-1 g

20 v

0o 13,000 gam

-0 g

40 die

i drn—

0 gt

F1

CF A21.0 Ml
—

1001 s

Span 2.0 Mz

Spectrum
Ref Leval 3U UL b

(=)

Offset .18 62 & RAW 100 HF:

S a0 U3 @ SWT

Lo @ VBW 300KH:  Mode suin FET

EITE]

~33.02 aBn
240,0000 MHz|

P -
0

f

1o ae:

/
a0 0

D1 12000 g3
Ja E3

30 de

50 d

0 de

GF 400 >
—

1001 prs

Snan 20,0 Mz

10M BW 16QAM Low ch. 1RB

&l

o Lovel 3
o ane

m  GiTaet 0.18 3 = ROW 100 bhr
o o SWT 1m0 @ VAW 300 b

oF

CF B4 Mite
——

|
.
i
|
i
i 3
|

51 i

Sqan 200 M
—

10M BW 16QAM High ch. 1RB

&l

g pis

Sqan 200 M
—

10M BW 16QAM Low ch. FRB

10M BW 16QAM High ch. FRB

Spectrum =
Ref Level 3000 dem Offset U.1g d3 & RBW 100 kHz
[ AL Lms & YBW 300 kH:  Mnde aitn FFT
=0l
@1 vy
M1y -35.40 dBm)|
824.0000 MHz|
B
10
o - — — -t
! 1
-10 dlE 1 1
1 -13.000 g3nr
20 dE
f |
=20 dE ! -
\
0 g —— —
[0 e
-0 ol
5
|
GF At iy Vo prs Span 200 Mz
—_ —_— S o)

spectrum
Ref Level 20 0L ckm

(=]

Gffset .18 02 & RAW 100 FR:

jo ALL 40 U3 @ SWT

Lo @ VBW J00KH:  Mnde suln FFT

S Count 1004100 TOF
@ Trm fovgont
MLl ~35.36 b}
40,0000 ¥Hg]
0
EUl
e IS LE—

B

-10 de-

Jn e

C1 12000 g3

)
o e

30 de

50 de

40 de

F
GF AAn.0 Wiz inni prs Fnan 20.0 MHz
— — )
A

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

KCTL-TIR001-003/3

KP20-05427




KCTL 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

KR20-SRF0302-A

Report No.:

KCTL

Page (58) of (82)

10M BW QPSK Lower extended 1RB

e =

Hef Lewsl 3UUL din  OFsst .10 03 & RBW 100 khz
o At
e

Lms @ VBW 300 kH:  Made sutn FFT

ITeT] ~44.15 dBm)|
820.18530 YIH|

-10 g

0o 13,000 ¢3m

20 v

30 ol

40 e

0 e 1 R R

-G o

Start 2170 MH> 1001 pts Stopa230 iz

10M BW QPSK Upper extended 1RB
Spectrum ]_ E}

RefLeval 30 UL cbm  OFsst U150 93 & KBW 10U bz
fo At 40U @ SWT  Lms e VBW 300KH:  Mode sutn FET
=01 Sount 1007100 TR

Ml ~49.20 dBm|
850.39710 MH4]

-10 de

C1 -13.000 w3
20 e

20 de

30 ae

N e

0 de

Btart 2500 WHZ 10| pis Stop 8550 MH;

10M BW QPSK Lower extended FRB

10M BW QPSK Upper extended FRB

Spectrum =

RefLevel 300U dbm  Offset L.18 ¢3 & RBW 100 krz

= At 4003 @ SWT Lo @ VBW S00kH:  Mode autn FET
S Cour 1007100 ToF

Br vgowr

EITEY] ~37.63 dbm)|

822.99750 YIHe|
i)

10

o

-1 g

0o 13,000 gam

20 v

-0 g

40 die

50 e

0 gt

Brart A1A.0 MH? 1001 s St op 230 MHZ
e WILESEIRSLEE,

Spectrum =

Weflevel U UL cbm  Offset U168 63 & RAW 10U Rz
S 40U @ SWT Lo @ VBW 300KH:  Mode sutn FET

EITE] -37.19 abm|
850.00250 YH]

-10 de:

C1 12000 wam
20 e

20 e
1

F—
30 8

U dem S

0 de

Rrart RAN.N WHZ 101 s £10p AR50 MH?
——— sorre o)
wa

10M BW 16QAM Lower extended 1RB

10M BW 16QAM Upper extended 1RB

Spectrum [“E]

Hef Level 300L GEm  Offset .15 02 & RBW 100 hnz
e AL 4003 @ SWT  Lms @ VBW 300kH:  Mode autn FFT
= oF

EITEN] 446 B
820.17530 YIHe|

-10 cie-

07 13,000 g3m

20

20 dip

40 ol

" ]

50 dem——— — = ———

-0 ol

Brart A1 W 101 prs S op 230 Mz
—— — ACACIELS)
L]

spectrum [“3]

RefLevel 0 OUckm  Offset 116 08 & RBW 10U bRz
jo ALL 40UR @ SWT L @ VBW 300KH:  Mode suln FFT
= DF

EITE] ~49.27 ab]
850.39710 MH4]

-10 de-

01 12000 g3

20 e

20 de:

30 de

40 de

Rtart REN.N WHZ Tnni prs F1np AR50 MH?
—— — )
A

10M BW 16QAM Lower extended FRB

Ref Level 30 0L dbm  OFfset U168 ¢3 & RBW 100 krz

e At 4003 @ SWT  Lms @ VBW 30CKH:  Mode autn FET
Sl Cour 1004100 ToF

@i vgowr

EITEN] ~38.27 db|

822.91260 YIHe|
£l

1o

o

-10 cie-

02 13,000 g3m

20 4

20 dip

- e - — —

s e

-0 ol

Brart A1 W 101 prs S op 230 Mz
—— — ACACIELS)
L]

10M BW 16QAM Upper extended FRB

RefLevel 20 UL cbm  Offset 0,18 62 & RBW 100 Fhe

jo AL 4063 @ SWT Lo @ VBW 30CKH:  Mode autn FET
S Count 1004100 TOF

@ Trm fovgont

EITE] ~38.08 ub]
850.00250 YH4]
Bl

10

0

-10 de-

C1 12000 g3
20 e

20 de:

ETErEE

50 dem —=—

40 de

Rtart REN.N WHZ Tnni prs F1np AR50 MH?
—— — )
A

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

KCTL-TIR001-003/3

KP20-05427




KCTL 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.:
KR20-SRF0302-A K‘ ’ L
Page (59) of (82)

Test mode: LTE Band 41

5M BW QPSK Low ch. 1RB

3
Jn Ot 035 =T
freiag o | |
1 | |
10 dfen— —_—
|
0@
| |
100
4 ]
a— | | F R
20 v ] 1 il -
g amn—t PR ‘I:]F il | I it
1 T | g T SR R A—
P | 1 1 1
|
50 8 —t |
et TATE GiiE = T TR o 757 G
[Bpurious Crbusions
Rongelow | Eangeup | REW 1 Foequoncy | Powerabs | st |
w@m -8

5M BW QPSK High ch. 1RB
‘,.r— i =

\star zas aria = T T— SN TTEAIET T
i Lo,
Hange Low |
2AAS GHr

R | I

— % -
0 s [ 3 o
* I | D i e
o
40 | |

L] [
St pi o 757 it

| Frequency
300 Hr T

| Powsrabs | st
: 37,61 gam 28

]
Lok

. Ll
40 s Lt ]
< o
0 e
Bian 2,473 GHz Biop 2.53 GHz
Sipurious Emissions
Range Low | Froquency |  Powerabs | avenit |
2 4016 : ETETY
17
ot
16 80 m

5M BW 16QAM High ch. 1RB

Modn Auts Sweap

Stop 7715 GHz

m Offset 0.3 a0 Modn Auts Sweap
2
0 aten
o dnm W
10 e
20 dbe -l
w
40 g
=,
[ e PR SR
< dtim
40 g
Bian 2.473 GHz

Spurious Emissions
Rongnlow | Rengeup |
2,490 oz

Stop 7715 GHz

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

KCTL-TIR001-003/3

KP20-05427




KCTL 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

KR20-SRF0302-A

Page (60) of (82)

Report No.:

KCTL

10M BW QPSK Low ch. 1RB

10M BW QPSK High ch. 1RB

1 G

Mode aito Gweep

i
e
20 dk s .
w0 -
1l
[
10 e .:"‘
: NTIT A .
" adeas | | l L | |
40 B T il B e v e
20 e
e

| EXENETY

Spuriois Emissions

Spectrum &

Raf Loval 3901 dim Offsat 036 db Mode Auto Sweep
S6L Count 100/100

| EErTE

Spmaraes Ernis siors
Bange Low |

2,805 GHz
2,690 GHz
2,601 oHz
2,608 GHE
2,700 GHz

10M BW QPSK Low ch. FRB

10M BW QPSK High ch.

Spectum | G
ot Lovl 39,00 Gbm Gfeet 538 (rrrmgyeg—
= unt 100100

i
1 am e
w0
P P SR
-10 s 3
|
. \
rask —
20 e
e
| EInEEYAES 004 pis Hlop 757 Glix
Spuriois Emissions
Bongnlow | Bongelp | LI 1
2 o 450 G 000 1z
000 M
00,000
0.000

re—— F-_nj

Rol Loval 30,00 dbm  Olfsat 036 db Mode Auto Sweep
= it 1

0 dim-
10 dBim |
o don ! !
o B T —
pampie
MG et

1P P S —

| EErTE

Spmaraes Ernis siors

Bangnlow | Rangeip |
2,665 GHz z
2,690 GHz
B91 GH;
2.895 Gh
00 GM;

10M BW 16QAM High ch. 1RB

ko Spectrum 1 3
Made Auto Sweep o Lovel 30.00 Gm  Offset 036 o8 Made Auto Sweep
10 . 10 d t
0 Tt I
] i | o
LS ] 0 e
" e | 20 cite
" 1 | i
30 b 4
R — . il _.\ 4 T 1
2 | b 1 I e g e e
40 o s a =k YT
50 ca
50
40 e
£0 o
Blart 2.665 GHz
Hhar 7,473 Gz 4004 pie op 7.57 GHa ey —y
Spurious Emissions Bange Low |
| wangmup | W 1 alimis | Mz
m X 1.000 Wiz -12.77 a8
2,455 GHz 1 -5.66 o8
2,456 Gz 8018
2,830 Gou ~14.06 3B

10M BW 16QAM Low ch. FRB

Fof Lovel 30.00 c2m Offset 035 a8 Mada Zuto Sweap
20.dk pak
20
10
a U -M-..wi
|
10 a8
RIS e A8 T T
B —— - —
I
40 » T —
0
0 e
Hhar 7,473 Gz 04 pis op 7.57 GHa
Spurious Emissions
Mongelow | Rangsup | | alimis |
2 i 2,490 G dbm EEEIT)
-17.36 g8
1548 08
29.90 4

10M BW 16QAM High ch. FRB
o &

Spectr
Lanrl.wnl 30.00 cém  Offset 0.3 d8 Mado Auto Sweap

6L Count 100100

-30 cthe

50 i

40 b

Blart 2.665 GHz
Spurious Embssions
Rango Low |

2,645 GHz

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

KCTL-TIR001-003/3

KP20-05427



KCTL KCTL Inc. Report No.:

65, Sinwon-ro, Yeongtong-gu, KR20-SRF0302-A
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (61) of (82)

www.kctl.co.kr

15M BW QPSK Low ch. 1RB 15M BW QPSK High ch. 1RB

Epe 1 =3 Spectum | [=)
49 dim  Offswt 0.35 @8 Wods 415 Genen ol Loval 3901 db= Gifset 0.6 a0 Mode kito Gwerp
= ] ||| Alg ads 180 Al .
w0 10 i
| | |
0 die |. . . 4 b T
| " -
-10 e t B . . . 10 dBir T
- ! 1 20 awn —
: - L MOV SR N, I . —
Tl ] . 'k I
| I ‘| A / bttt ALS Ll . -
T i A
t ) 5 cnm—|
50 em . ! 1
|
40 e, 1
| | EEE S0A jits Siap o 716 Gz
| EInEETAES 4004 pis Hlop 757 GHE ——
Spuriais Emis o | Froguoncy | Powerabs | auen |
FRW | |__Pownrans | suimit | 3 20 04 dbm 125 |
1,000 1 Gz ~3a.78 em EERIT ) z ~18.11 dbm BRI
1.000 S 5o 2 -21.01 dbm | BT
00,000 b ot e 2 34.43 dbem .43 8
200,000 bt 130 & 3 4337 dien 1737

15M BW / QPSK/ Low ch./ FRB 15M BW / QPSK / High ch. / FRB

00 dbe  OMxat 035 a8 Mode 410 Genen Bal Loval 30,00 die Offsat 036 di Mode Auto Sweep
00,100 SGL Count 100/100

L ———— .
20 dom. !

|

<0 e !
|

Stop 7,57 Gir

|_sovmrabs | auimi_|
Tz -1

300,000 Mz 2 50948 GHE

3 as o 1000 iz : -1

15M BW 16QAM Low ch. 1RB 15M BW 16QAM High ch. 1RB

Spectrum 1 = Spectum | =)
Rof Level 30,00 dbe  Ofsot 035 &5 Mode 440 Gesep Rof Loval 30,00 dbm  Offsel 036 db Mode Auto Gwesp
t 100 SGL Count 100/100
BT et

40 gBm—

40 o

|
]
20 dhim T
|

| EXENETS J004 pi Stop 7,57 Gir

Spurious Emissions

15M BW 16QAM High ch. FRB

Rol Loval 30,00 dbm  Olfsat 036 db Mode Auto Sweep
00,100 SGL Count 100/100

o | T I |
| il .

Stop 7,57 Gir

auimit |
13830
7
-
-

: . 3 as o 1000 iz : : =t

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/3 KP20-05427




KCTL KCTL Inc. Report No.:
65, Si -ro, Ye tong-gu, - -
Suwon—si,lr&/()er:)rrmggi—z%?%gg%?Lll(orea KR20-SRF0302-A
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (62) of (82)

www.kctl.co.kr

20M BW QPSK Low ch. 1RB 20M BW QPSK High ch. 1RB

m— =] r—— ]
Rt Lval 555 dim  Olfsnt 535 a0 Wodn witn Seeer Rt Loval 30,01 dim  Oifsnt 530 a0 Moda Auts Geee
S6L Count 100/800 S6L Count 100/10
1 . 15 A
N T 10 A
e L 0 il -
|

el N bei A |

| EErTE

Spmaraes Ernis siors

Slop 753 GHE

| Powecabs | pimit | 605 Gz
z -37 4 dbm SiZE

20M BW QPSK Low ch. FRB 20M BW QPSK High ch. FRB

Rof Loval 30,00 dbm  Ofsat 0,35 db Mode aito Gweep Bal Loval 30,00 die Offsat 036 di Mode Auto Sweep
t 100/800 SGL Count 100/100

1 _ans 150 A
10 o
= x
0 dbe- £ 0 db-
10 dam— -
|
20 it
T
I 3 by ——— T —
- —
f— 4 e —
ERTE PN S—
505 prs
Stop 757 GIE
ww | |
| Powerabs | et | 00,000 Wiz |
~39.06 dbm LT 500,000 vz
4T dbm | -atATR 1.000 Mz
.07 dbm BT 1.000 iz
5 36 apn 764 1,000 Motz

20M BW 16QAM High ch. 1RB

20M BW 16QAM Low ch. 1RB

r— 3 repe——— =)
Rof Lovel 3035 dbm Offsel 035 db Mode Auto Gweep Auto Gwe
SGL Count 100/100
1A
10 ok W
11
0 b= —t
|1 1] ™ Pid —x
40 B - "
0 dRm
e
l’ﬂﬂ 2665 GHEe
o i fiop 757 @7 e Ty
Eangn Low |
ww | 7,008 @7
1.000 MH; 2.690 GHz
1.000 M 601 GHe
0.000 & w08 ootz 3 1183
00 000 bty S 210 o 100 iz ) e

20M BW 16QAM Low ch. FRB 20M BW 16QAM High ch. FRB

Rof Loval 30,00 dbm  Ofsat 0,35 db Mode aito Gweep Bal Loval 30,00 die Offsat 036 di Mode Auto Sweep
GL Count 100/100 SGL Count 100/100

. 1 5 PR
B 1
[ = = e T
|
-10 s ' L 10 dBm—1
a | | e
| | '
——if T |
. L — BRI
40 g
e S—
20 dn
e
| EInEEYAES Hlop 757 Glix
Spurios s I
Bangulow | Bangeup | | vowerabs | puimit | |
[ ) 3 3 = =
1
-
2.

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/3 KP20-05427




KCTL KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR20-SRF0302-A K L
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (63) of (82)

www.kctl.co.kr

8.5. Peak to Average Power Ratio (PAPR)

Test setup
. Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit
According to §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 Pag. Determine the P.A.P.R from:

PAPR(dB) = Ppk (dBm or dBW) - Pag(dBm or dBW)
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Test results
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8.6. Frequency stability,

Test setup
Temp & Humidity chamber . Mobile
Divider Test Unit
EUT
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 §22.355,

The carrier frequency of each transmitter in the public mobile services must be maintained within
the tolerances given in Table of this section.

For mobile devices operating in the 824 to 849 Mz band at a power level than or equal to 3 Watts,

the limit specified in Table C-1is +2.5 ppm.
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According to §27.54,
The frequency stability shall be sufficient to ensure that the fundamental emission stays within the
authorized frequency block (bands of operation).

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 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) | 836,499,992 -8.30 0.0 -0.000001
-30 836,499,991 -8.72 0.0 -0.000001
-20 836,499,991 -9.16 0.0 -0.000001
-10 836,499,989 -10.83 0.0 -0.000001
0 836,499,990 -9.51 0.0 -0.000001
100% 3.85
+10 836,499,991 -8.96 0.0 -0.000001
+20 836,499,993 -7.28 0.0 -0.000001
+30 836,499,993 -7.16 0.0 -0.000001
+40 836,499,992 -8.33 0.0 -0.000001
+50 836,499,992 -8.07 0.0 -0.000001
115% 4.43 +22(Ref) | 836,499,993 -7.02 0.0 -0.000001
End point 3.40 +22(Ref) | 836,499,992 -7.80 0.0 -0.000001
Frequency Stability
€ 25
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S 0.5 C C C C C C C C C C C J
B 15
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0 35
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Temperature [°C]
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Test mode : LTE Band 41
Frequency (Hz) : 2593 000 000
Channel . 40620

Deviation limit(FCC&IC) : The frequency stability shall be sufficient to ensure that the
fundamental emission stays within the authorized bands of operation.

Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (Hz) (ppm) (%)
+22(Ref) | 2,592,999,994 -6.44 0.0 0.000000
-30 2,592,999,992 -7.81 0.0 0.000000
-20 2,592,999,992 -7.53 0.0 0.000000
-10 2,592,999,993 -6.99 0.0 0.000000
0 2,592,999,994 -6.27 0.0 0.000000
100% 3.85

+10 2,592,999,994 -5.84 0.0 0.000000
+20 2,592,999,994 -5.73 0.0 0.000000
+30 2,592,999,994 -6.18 0.0 0.000000
+40 2,592,999,993 -6.54 0.0 0.000000
+50 2,592,999,993 -7.22 0.0 0.000000
115% 4.43 +22 2,592,999,996 -4.01 0.0 0.000000
End point 3.40 +22 2,592,999,995 -5.18 0.0 0.000000

Frequency Stability
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8.7. 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

> »
% L

3im

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.

4m

'— Measurement
Distance

Ant

EUT T D%
| I
[ ] l_
Turntable

Im

‘ RF T_est
Recerver

1.5m

L
A
The diagram below shows the test setup for substituted method.

Antenna mast
Ground plane

d: distance in
meters 1-4 meter

d =3 meters
i ‘ : " !
5G L
m— -
SPA

Substituted Half-wave Dipole o Bj [ .og Antenna or Horn Antenna

Horn Antenna

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/3 KP20-05427



KCTL KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR20-SRF0302-A K L
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (73) of (82)

www.kctl.co.kr

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 §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 v01r0O1
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) Sweeptime:

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 5

Antenna Substitute
Bandwidth | Modulation | | cauency | Pol. Gain C.L Level ERP

] [V/H] [dBi] [dB] [dBm] [Bm] | [W]

824.7 H 2020 | 521 26.55 2114 | 0130

QPSK 836.5 H 2020 | 528 2410 1862 | 0073

o 8483 H 060 | 533 24.28 18.35 | 0.068
824.7 H 2020 | 521 2567 2026 | 0.106

16QAM 836.5 H 2020 | 528 22.99 1751 | 0.056

8483 H 060 | 533 23.49 1756 | 0.057

8255 H 2020 | 522 26.73 2131 | 04135

QPSK 836.5 H 2020 | 528 24.36 18.88 | 0.077

i 8475 H 050 | 533 2477 1894 | 0.078
8255 H 2020 | 522 26.05 2063 | 0.116

16QAM 836.5 H 2020 | 528 23.71 1823 | 0.067

8475 H 050 | 533 23.65 17.82 | 0.061

826.5 H 2020 | 522 26.98 2156 | 0143

QPSK 836.5 H 2020 | 528 24.28 18.80 | 0.076

. 846.5 H 050 | 532 24.66 18.84 | 0.077
8265 H 2020 | 522 26.21 2079 | 0120

16QAM 836.5 H 2020 | 528 23.38 17.90 | 0.062

846.5 H 050 | 532 23.84 18.02 | 0.063

829.0 H 0.70 5.24 26.46 2192 | 0.156

QPSK 836.5 H 2020 | 528 24.65 1917 | 0.083

o 844.0 H 050 | 531 24.59 1878 | 0.076
829.0 H 0.70 5.24 2575 2121 | 0132

16QAM 836.5 H 2020 | 528 2378 1830 | 0.068

844.0 H 050 | 531 22.92 1711 | 0.051

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 41
Antenna Substitute
Bandwidth | Modulation | | caueney | Pol. Gan | %L Level EIRP
[MHz] [V/H] [dBi] [dB] [dBm] [dBm] [W]
2498.5 H 9.80 9.14 24.90 25.56 0.360
QPSK 2593.0 H 9.74 9.31 22.03 22.46 0.176
5 M 2687.5 H 9.69 9.56 20.64 20.77 0.119
2 498.5 H 9.80 9.14 22.93 23.59 0.229
16QAM 2693.0 H 9.74 9.31 21.17 21.60 0.145
2687.5 H 9.69 9.56 18.36 18.49 0.071
2501.0 H 9.80 9.17 24.06 24.69 0.294
QPSK 2593.0 H 9.74 9.31 23.07 23.50 0.224
10M 2685.0 H 9.69 9.56 20.18 20.31 0.107
2501.0 H 9.80 9.17 23.42 24.05 0.254
16QAM 2593.0 H 9.74 9.31 21.35 21.78 0.151
2685.0 H 9.69 9.56 20.17 20.30 0.107
2503.5 H 9.80 9.15 24.31 24.96 0.313
QPSK 2593.0 H 9.74 9.31 22.68 23.11 0.205
15M 2682.5 H 9.69 9.56 20.40 20.53 0.113
2503.5 H 9.80 9.15 24.01 24.66 0.292
16QAM 2593.0 H 9.74 9.31 21.40 21.83 0.152
26825 H 9.69 9.56 20.08 20.21 0.105
2 506.0 H 9.80 9.16 23.66 24.30 0.269
QPSK 2593.0 H 9.74 9.31 23.00 23.43 0.220
20 M 2680.0 H 9.69 9.53 20.75 20.91 0.123
2506.0 H 9.80 9.16 23.12 23.76 0.238
16QAM 2593.0 H 9.74 9.31 22.18 22.61 0.182
2680.0 H 9.69 9.53 19.60 19.76 0.095
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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8.8. 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

- »
< >
3im

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.

1

4m

'— Measurement
Distance

Ant

EUT T D%
| I
[ ] l_
Turntable

Im

‘ RF T_est
Recerver

1.5m

The diagram below shows the test setup for substituted method.

Antenna mast
Ground plane

d: distance in
meters 1-4 meter

d =3 meters
i ‘ : < g I
SG L
-
SPA

Substituted Half-wave Dipole o Bj [ og Antenna or Horn Antenna

Horn Antenna
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Limit
According to §22.917(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 +

1 0|Og(P[Wans]) dB.

According to §27.53(m)(4), the minimum permissible attenuation level of any spurious emission is
53 + 10|Og(P[Wan3]) 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 =100 kiiz for below 1 Gz and 1 Miz for above 1 Glz.

2) VBW 23 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 kil
2) VBW=3 |l
3) Detector = RMS
4)  Trace mode = Max hold
5)  Sweep speed slow enough to maintain measurement calibration.

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/3 KP20-05427



KCTL KCTL Inc. Report No.: T
65, Sinwon-ro, Yeongtong-gu, KR20-SRF0302-A K L
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894  FAX: 82-505-299-8311 Page (79) of (82)

www.kctl.co.kr

Notes:

1

2.

7.

8.

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 iz 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.
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Test results (Above 1 000 M)

Test mode : LTE Band 5
Frequency(Miz) : 829.0
Channel ;20450

Bandwidth(Miz) : 10

e Frequency | Pol. Arétgrnna ?2:': SuE:\t’i;:Jte Level Limit Margin
[MHz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1657.99 H 8.05 7.35 -55.10 -54.40 -13.00 41.40
248717 H 9.77 9.12 -40.85 -40.20 -13.00 27.20
QPSK 3315.97 H 9.56 10.77 -57.89 -59.10 -13.00 46.10
4 145.16 H 10.08 12.21 -50.97 -53.10 -13.00 40.10
6 632.71 \Y 11.42 15.57 -46.15 -50.30 -13.00 37.30
Test mode : LTE Band 5
Frequency(Miz) : 836.5
Channel : 20525

Bandwidth(Miz) : 10

e Frequency | Pol. Alggrnna (i::;e Sull-):‘tli;:;te Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1664.11 H 8.06 7.36 -56.10 -55.40 -13.00 42.40
QPSK 2496.36 H 9.79 9.14 -40.65 -40.00 -13.00 27.00
3326.31 H 9.57 10.79 -58.78 -60.00 -13.00 47.00
4157.79 \ 10.11 12.04 -55.07 -57.00 -13.00 44.00
Test mode : LTE Band 5
Frequency(Miz) : 844.0
Channel . 20600
Bandwidth(Miz) : 10
. Frequency | Pol. Argg:'lnna (isls)lse Sul?:‘t’i;rte Level Limit Margin
[Miz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1688.24 H 8.10 7.42 -55.98 -55.30 -13.00 42.30
QPSK 2 532.36 \ 9.78 9.23 -42.45 -41.90 -13.00 28.90
3376.10 H 9.58 10.89 -57.79 -59.10 -13.00 46.10
4220.22 H 10.27 12.11 -56.46 -58.30 -13.00 45.30
Note.

1. 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) : 2498.5
Channel . 39675
Bandwidth(Miz) : 2
i Frequency | Pol. Ar(ngt:?nna (izlsalse Sul?:\t’i;rte Level Limit Margin
[Mz] [V/H] [dBi] [dB] [dBm] [dBum] [dBm] [dB]
4 992.85 H 11.00 13.43 -27.37 -29.80 -25.00 4.80
QPSK 7 489.34 V 10.91 16.57 -33.04 -38.70 -25.00 13.70
9985.19 H 12.10 19.05 -38.65 -45.60 -25.00 20.60
12 481.68 H 13.46 21.36 -37.60 -45.50 -25.00 20.50
Test mode : LTE Band 41
Frequency(Miz) : 2593.0
Channel . 40620

Bandwidth(Miz) : 5

i Frequency | Pol. Ar(\?,t:innna (:z:lse Sult_):\t’i;:]te Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
5181.16 H 10.96 13.88 -54.68 -57.60 -25.00 32.60
QPSK 7771.48 H 11.12 16.66 -50.46 -56.00 -25.00 31.00
10 362.44 H 12.39 19.45 -47.64 -54.70 -25.00 29.70
12 952.12 H 13.50 21.74 -45.16 -53.40 -25.00 28.40
Test mode : LTE Band 41
Frequency(Miz) : 2687.5
Channel . 41565
Bandwidth(Miz) : 5
e Frequency | Pol. Arétgrnna ?2:': SuE:\t’i;:Jte Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
3217.67 \ 9.54 10.58 -43.46 -44.50 -25.00 19.50
5375.21 H 10.92 14.03 -41.39 -44.50 -25.00 19.50
QPSK 8 063.19 \ 11.29 17.08 -42.31 -48.10 -25.00 23.10
10 750.54 H 12.45 19.77 -39.88 -47.20 -25.00 22.20
13 438.53 \Y 12.80 22.27 -35.43 -44.90 -25.00 19.90
16 125.88 \ 16.55 24.09 -38.06 -45.60 -25.00 20.60
Note.

1. ERP & E.I.R.P(dB m)= Substitute Level(dB) + Antenna gain(dBi) — Cable Loss(dB)
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9. Measurement equipmen

Equipment Name Manufacturer Model No. Serial No. Next Cal. Date
Biconical VHF-UHF | g0\ waRZBECK VUBA9117 275 22.04.09
Broadband Antenna

Bilog Antenna Teseq GmbH CBL 6143A 35039 21.05.21
Horn Antenna ETS.lindgren 3117 00227509 21.09.23
Horn Antenna ETS.lindgren 3117 161225 21.05.12
Horn Antenna ETS.lindgren 3116 00086632 21.02.17
Horn Antenna ETS.lindgren 3116 00086635 21.05.12
High pass Filter Na'”""”gé‘;q't’)‘ﬁ”“me”ts WHKX3.0/18G-12SS 44 21.01.21
High pass Fiter ~ f/@mWnat Instruments) i 1.01156-10ss 14 21.01.21
Weinschel
Attenuator ENGINEERING 10 AJ1239 21.05.15
. SONOMA
Broadband Amplifier INSTRUMENT 310N 185799 21.01.21
Amplifier L-3 Narda-MITEQ |AFS5-00101800-25-S-5 2054570 21.05.22
Amplifier L-3 Narda-MITEQ | JS44-18004000-33-8P 2000997 21.07.29

Spectrum Analyzer AGILENT N9040B MY57010132 21.07.29

Spectrum Analyzer R&S FSV40 100988 21.01.03
Power Divider AGILENT 11636B 54456 21.01.06
Signal Generator R&S SMB100A 176206 21.01.21
Wideband Radio R&S CMWS500 132423 21.03.12
Communication Tester
Wideband Radio R&S CMW500 141780 21.04.16
Communication Tester
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
Biconical VHF-UHF | - g0pwaRZBECK VUBA9117 275 22.04.09
Broadband Antenna
Bilog Antenna Teseq GmbH CBL 6143A 35039 21.05.21
Amplifier L-3 Narda-MITEQ | JS44-18004000-33-8P 2000997 21.07.29
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

End of test report
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