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Test mode: 5G NR n26 DFT-s OFDM

5M BW QPSK
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10M BW QPSK

Low channel 1RB

pp—— [ Spectrom [
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Low channel FRB
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15M BW QPSK
Low channel 1RB High channel 1RB
Spect (=) Spact (=)
Ref Lovel 25.00 dim  Offset 0.46 0B & RBW 200 kiHz Ref Lovel 25.00 dim  Offset 0.47 0B & RBW 200 kiHz
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20M BW QPSK

Low channel 1RB

Spectr

High channel 1RB
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7.4. Spurious 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 + 10log(P) dB.

Test procedure
971168 D01 v03r01 - Section 6
ANSI 63.26-2015 — Section 5.7

Test settings
1)  Start frequency was set to 30 Mz and stop frequency was set to at least 10" the

fundamental frequency.
2)  Detector = RMS
3)  Sweep time = auto couple.
4)  Trace mode = trace average
5)  Allow trace to fully stabilize.
6) Please see test notes below RBW and VBW settings.

Notes:

1. Per 22.917(b), In the 1 Mz bands immediately outside and adjacent to the frequency block, a
resolution bandwidth of at least one percent of the emission bandwidth of the fundamental
emission of the transmitter may be employed. A narrower resolution bandwidth is permitted in all
cases to improve measurement accuracy, provided that the measured power is integrated over
the full required reference bandwidth (i.e., 100 kiz or 1 percent of emission bandwidth, as
specified). 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.

2. All modes of operation were investigated and the worst-case configuration results are reported.

KCTL-TIR001-003/7 (220705) KP25-05375



Eurofins KCTL Co.,Ltd.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-70-4904-0113 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR25-SRF0174
Page (72) of (118)

<% eurofins
KCTL

Test results

Test mode: GSM 850

Voice(GPRS)

Low channel (30 Mz ~10 Glz)

Middle channel (30 Mk ~ 10 (iz)
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Rof Lovel 30,00 dim  Offset 046 08 » RBW 1 MHz Ref Lovel 30.00 dim Offset 0.45 08 & RBW 1 MHz
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High channel (30 M ~ 10 (k)
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Test mode: GSM 850

EDGE

Low channel (30 Mt ~ 10 (iz) Middle channel (30 M ~ 10 (k)

pru—— (] Spectrom (]
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Test mode: WCDMA 850

RMC

Low channel (30 Mt ~ 10 (iz)

Middle channel (30 M ~ 10 (k)
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Rof Lovel 30,00 dim  Offset 046 08 » RBW 1 MHz Ref Lovel 30.00 dim Offset 0.45 08 & RBW 1 MHz
p= Att 40dE SWT 399ms & VBW IMH:  Mode Sweep j= Att 40dE SWT 399ms & VBW IMH:  Mode Sweep
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Test mode: LTE B5

1.4M BW QPSK

3M BW QPSK

Low channel (30 Mt ~ 10 Gfz)

Low channel (30 Mz ~ 10 (k)

Spectrum 1n__=,= Spectrum 1n__=,=
ol Lovel 30,00 dim  Offsel 045 08 = RBW 1 Mz ol Lovel 30,00 dim  Offsel 045 08 = RBW 1 Mz
e att 40dB BWT  39.9ms @ VBW 3MHZ  Modo Sweep e att 40dB BWT  39.9ms @ VBW 3MHZ  Modo Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
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Middle channel (30 Mz ~ 10 G)

Middle channel (30 Mz ~ 10 Ciz)

Spectrum 3 Spectrum 3
Rof Laval 30,00 dim  Offsal 096 08 = REW 1M Rof Laval 30,00 dim  Offsal 096 08 = REBW 17

e A0dL EWT 395ms e VBW IMHZ  Modo Sweep ke At A0dL EWT 395ms e VBW 3MHz  Modo Sweep
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High channel (30 Mz ~ 10 (i)
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s\nE 10,0 GHz

Spectrum 1n__=,= Spectrum 1n__=,=
ol Lovel 30,00 dim  Offsel 0.47 08 = RBW 1 Mz ol Lovel 30,00 dim  Offsel 0.47 08 = RBW 1 Mz
e att 40dB BWT  39.9ms @ VBW 3MH  Modo Sweep e att 40dB BWT  39.9ms @ VBW 3MH  Modo Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
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5M BW QPSK

10M BW QPSK

Low channel (30 M ~ 10 (iz)

Low channel (30 Mz ~ 10 (i)

Start 30.0 Mrriz 32001 pts mnE 0.0 GHz

Spectrum o Spectrum o
ol Lovel 30,00 dim  Offsel 045 08 = RBW 1 Mz ol Lovel 30,00 dim  Offsel 045 08 = RBW 1 Mz
b att 40dB BWT  39.9ms @ VBW 3MHZ  Modo Sweep b att 40dB BWT  39.9ms @ VBW 3MHZ  Modo Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
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Middle channel (30 Mz ~ 10 (k)

Middle channel (30 Mz ~ 10 (i)

Start 30.0 Mrriz 32001 pts mnE 10.0 GHz

Spectrum 1n__=,= Spectrum 1n__=,=
Raf Lovel 30.00 dim  OMset 0.45 08 w RBW 1Mz Raf Lovel 30.00 dim  OMset 0.45 08 w RBW 1Mz
o Ate 4040 BWT  39.9ms @ VBW 3MHZ  Mode Sweep o At 40dL BWT  39.9ms @ VBW 3MHZ  Mode Sweep
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High channel (30 Mz ~ 10 (iz)

High channel (30 Mz ~ 10 ()

Start 30.0 Mrriz 32001 pts s\nE 10.0 GHz

Spectrum 1n__=,= Spectrum 1n__=,=
Bal Lovel 30.00 diim  Offsat 0.47 08 = RBW 1 MHz Bal Lovel 30.00 diim  Offsat 0.47 08 = RBW 1 MHz
b ate 40dE BWT  39.9ms @ VBW 3MHZ  Mods Sweep b ate 40dE BWT  39.9ms @ VBW 3MHZ  Mods Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1Fm AvgPwr [@1Fm AvgPwr
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<% eurofins
KCTL

Test mode: LTE B26

1.4M BW QPSK

3M BW QPSK

Low channel (30 Mtz ~ 10 (iz)

Low channel (30 Mz ~ 10 (i)

Spectrum 1n__=,= Spectrum 1n__=,=
Rof Lovel 30.00 dim  Ofset 0.95 08 = RBW 1 Mz Rof Lovel 30.00 dim  Ofset 0.95 08 = RBW 1 Mz
b At 40dl BWT  39.9ms @ VBW 3MHz  Modo Sweep b At 40dl BWT  39.9ms @ VBW 3MHz  Modo Sweep
SG1L Count 100/100 TOF SG1L Count 100/100 TOF
[@1Fm AvgPwr [@1Fm AvgPwr
T | Mif1] i | Mif1]
Y T
20 dbe m2(1] a6 i 20 dien——f m2(1]
t.60B590 Gz
10 10
0 dam 0 dam
10 10
-0 dim-+ -0 dim-+
~30 dimt—— -+ - — +- —+ - - 30 dient—— -
40 dm e 40 dim 1 S } s .
g | 1 |
-50 dim—t : -50 dim—t :
| |
-6 diben | ~640 dien
Start 30.0 M:il 32001 Eks ﬂ(nE 10.0 GHz Start 30.0 M:il 32001 Eks

s\nE 10,0 GHz

Middle channel (30 Mz ~ 10 G)

Middle channel (30 Mz ~ 10 Ciz)

Spectrum 1n__=,= Spectrum 1n__=,=
Rof Lovel 30.00 dim  Osel 0.45 08 = RDW 1 Mz Rof Lovel 30,00 dim  Offsel 0.96 06 = RBW 1 Mz

b ate 40dE BWT  39.9ms @ VBW 3MHZ  Mode Sweep b At 40dE BWT  35.9ms @ VBW 3MHZ  Modo Sweep

SGL Count 100/100 TOF SGL Count 100/100 TOF

(@ 1Fm AugPwr [@1Fm AvgPwr

T FTRY] F0.02 i Mi] ML)
B36.140 Mz |
20 dis mM2{1] A6 41 | 20 M2(1]
6.612020 Gz |

10 dés 10 dés

0 dam 0 a8

-10 di -10 di

201 201

-30 dm =t = - - - -30 dm =t - — -+

40 1 e e 40 i1 e s

' . |
-50 dim—t -50 dim—t :
|
~60 diien ~60 diien |
SHtart 30.0 M:il a2001 Ek! ﬂ(nE 10.0 GHz SHtart 30.0 M:il a2001 Ek! ElnE 10.0 GHz

High channel (30 Mt ~ 10 (iz)

High channel (30 Mz ~ 10 Gi)

Spectrum 1n__=,= Spectrum 1n__=,=
ol Lovel 30,00 dim  Offsel 0.47 08 = RBW 1 Mz ol Lovel 30,00 dim  Offsel 0.47 08 = RBW 1 Mz
o At 40dB BWT  39.9ms @ VBW 3MH  Modo Sweep e att 40dB BWT  39.9ms @ VBW 3MH  Modo Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(@ 1Fm AvgPer (@ 1Fm AvgPer
| mil1] mil1]
i Tl 1 2
20 dien—— mz{1) 20 dpe mz{1) 6.8 dim|
.68 190 GHz|
10 10
0 dem 0 dem
10 dim 10 dem-—
204 -20 I
~30 dim——— 1 - | 1 o -30 dBm-t—— .
—— s e 1 o~ s O -
40 dom 11 et 40 dom-1-
o | | |
-50 dEm—t : -50 dm—t :
| |
-60 ditr | 60 dten |
Siari 30.0 Mk 32001 pts mnE 10.0 GHz Siari 30.0 Mk 32001 pts mnE 10.0 GHz
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5M BW QPSK

10M BW QPSK

Low channel (30 M ~ 10 (iz)

Low channel (30 Mz ~ 10 (i)

Ref Lovel 30.00 dim Offset 0.45 08 & RBW 1 MHz
p= Att 40dE SWT 399ms & VBW IMH:  Mode Sweep
SGL Count 100,100 ToF

Ref Lovel 30.00 dim Offset 0.45 08 & RBW 1 MHz
p= Att 40dE SWT 399ms & VBW IMH:  Mode Sweep
SGL Count 100,100 ToF

[@1Fm Avgrwr

[@1Fm Avgrwr

| Mil1] 20,70 dim|
11 B24.620 MHz
20 dis (1)

-20 dim+ ] —

-30 dBm—t— s . - £ it A

-40 dbm: |_ e

il
-50 dBm—t

-84 diter

Start 30.0 Mrriz 32001 pts mnE 0.0 GHz

3 Ml
v
20 dien=t—t ma[1]
1o
0 d&m
10
-20 dim+ : e

-30 dBm4—t— s . - £ it A

40 dbm s el o

-50 dBm—t

-84 diter

Start 30.0 Mrriz 32001 pts s\nE 10.0 GHz

Middle channel (30 Mz ~ 10 (k)

Middle channel (30 Mz ~ 10 (i)

Start 30.0 Mrriz 32001 pts mnE 10.0 GHz

Spectrum o Spectrum o
Raf Lovel 30,00 diim  Offsat 0.45 08 = RAW 1 MHz Raf Lovel 30,00 diim  Offsat 045 08 = RAW 1 MHz
= Aty 40dB  SWT 399ms @ VBW IMHz  mode Sweep = Aty 40dE  SWT 399ms @ VBW IMH:  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
(@ 1Fm AvgPwr (@ 1Fm hgPer
Mi[1] 20,74 dBm)| w1l mMif1]
/i Hz| |
1
20 dis mM2(1) 4 20 dbs + m2{1]
o0
10 10
0 dam 0 dam
10 10
-20 dibm -20 dibm: —
-30 dBm—— 1 - —— L L -30 dimA—— . . e
40 dB . } e i 40 dbm i
-50 dEm—t -50 dEm—t
60 dirm |L 0 dear

Start 30.0 Mrriz 32001 pts s\nE 10.0 GHz

High channel (30 Mz ~ 10 (iz)

High channel (30 Mz ~ 10 ()

Bof Lovel 30,00 dim  Offsel 047 08 = RBW 1 Mz
pe Att 40dE SWT 399ms & VBW 3IMH:  Mode Sweep
SGL Count 100,100 ToF

Bof Lovel 30,00 dim  Offsel 047 08 = RBW 1 Mz
pe Att 40dE SWT 399ms & VBW 3IMH:  Mode Sweep
SGL Count 100,100 ToF

[@17m AvgPer

[@17m AvgPer

MLt

20 de: mM2(1]

-50 dBm—1

-84 diter

Start 30.0 Mrriz 32001 pts s\nE 10.0 GHz

M) .00 dim|

839,880 Miz|
20 de: mM2(1] a6.41 diven|
6626970 G|

-20 dir - _

-30 dim-}—1— s . - £ it A

s S L

-50 dBm—1

-84 diter

Start 30.0 Mrriz 32001 pts s\nE 10.0 GHz
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15M BW QPSK

Low channel (30 Mz ~10 Glz) Middle channel (30 Mk ~ 10 (iz)
Spectrum 1!3 Spectrum 1!3
Ref Lovel 30,00 dim  Offset 045 08 = RBW 1 MHz Raf Lovel 30,00 dim  Offset 0 45 08 & RBW 1 MHz
= At 40 4B SWT 19,9 ms & VBW 3IMH:  Mode Sweep = At 40 4B SWT 19,9 ms & VBW 3IMH:  Mode Sweep
SGL Count 100,100 TOF SGL Count 100,100 TOF
[@1Fm AvgPwr [@1Fm AvgPwr
Mi[1] M Ml
0 dis m2(1] 0 dis m2(1]
10 de. 10 de.
O dBmr O dBmr
10 10
"0 i 20 diim
-30 di - -30 di - T
—— e p—— -
40 dB . e i i0d R o
=60 diim =60 diim
Start 30.0 Mrlil 3200 EH Htop 10.0 GHz Start 30.0 Mrlil 3200 EH b'lu= 10.0 GHz
IL J * L IL J [}
High channel (30 Mt ~ 10 (iz) -
Spectrum 1&!
Ref Lovel 30,00 dim  Offset 047 08 = RBW 1 MHz
= At 40 4B SWT 199 ms & VBW 3 MH:  mode Sweep
SGL Con 00,100 TOF
@ 1Rm AvgPwr
1101])
0 dis 12(1)
10 de.
O dBmr
10 dém
ot : { Blank
40 - - S e e
=60 diim |
Start 30.0 Mrlil 3200 EH b'lnE 10.0 GHz
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Test mode: 5G NR n5 DFT-s OFDM
5M BW QPSK
Low channel (30 Mtz ~ 10 (iz)

10M BW QPSK
Low channel (30 Mz ~ 10 (i)

Spectrum ln__? Spectrum ln__?
Raf Lovel 30,00 diim  Offsat 0.45 08 = RAW 1 MHz Raf Lovel 30,00 diim  Offsat 0.45 08 = RAW 1 MHz
j= Att 40dE SWT 32.1ms & VBW IMH:  Mode Sweep j= Att 40dE SWT 32.1ms & VBW IMH:  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1Fm AvgPwr [@1Fm AvgPwr
z Mil1] Mil1]
| B3 T
20 da M2(1) 20 da 1 M2(1)
10 10
0 dam 0 dam
10 10
-0 dim-+ -0 dim-+
30 g —t— e i . 30 A —t— - - - 1 il A
| W= | | |
-40 dier L -40 dF
-g-"'L"'-—-—— | P
-50 dBm—t : -50 dim—t
|
-6 diben | ~640 dien
Start 30.0 Mrlil 32001 Eks ﬂlnE 10.0 GHz Start 30.0 Mrlil 32001 Eks ElnE 10.0 GHz

Middle channel (30 Mz ~ 10 (k)

Middle channel (30 Mz ~ 10 (Hz)

Spectriam ln__? Spectriam ln__?
Ref Level 30.00 dim  Offset 0.46 08 & RBW 1 MHz Ref Level 30.00 dim  Offset 0.46 08 & RBW 1 MHz
pe Att 40dE SWT 32.1ms & VBW 3IMHz  Mode Sweep j= Att 40dE SWT 32.1ms & VBW 3IMH:  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
@ 1Rm AwgPwr @ 1Rm AwgPwr
ETI] 21,03 dom| 7 | il
| 834.270 Mz H
20 dis + mM2{1] 20 m2{1]
10 dis 10 dis
0 aBm 0 @By
-10 ol -10 ol
-20 d — -0 diem
-0 dBm-T—— L . = -30 dim—— = E = hl A
| -
-40 dF -40 dF .
——— i -_,..-I-q___,..m
-50 dim—t -50 dim—t
-6 diben 640 dien
Start 30.0 Mrlil 32001 Ek! ﬂ[nE 10.0 GHz Start 30.0 Mrlil 32001 Ek! b'lnE 10.0 GHz

High channel (30 Mt ~ 10 (iz) High channel (30 Mz ~ 10 Gi)

Spectrum

|¢‘?| Spectrum ln__?
Raf Loval 30.00 dém Offsat 0.47 dB & RBW 1 MHz
2 Ref Lovel 30.00 dim Offset 0.47 08 & RBW 1 MHz
f= Att 40dE SWT 32.1m: & YBW I MMz  Mode Sweep fe At 40dB SWT 32.1ms @ VBW 3 MMz Mode Sweep
St count 100,109 A3 SGL Count 100/100 ToF
[o3rm mvgewr (@ 1Fm AvgPer
Mifi] 7103 ~ETEY]
| Bt
20 m2{1] 20 dos m2(1)
10 ais 10
o 0 dam
10 dém 10
~20 diim -20 di
-30 — -30 dBrnef—1— E .
" | ol
40 A 40 g
o e e |
=50 dim- -50 dim—t
|
-40 dam gl |
Start 30.0 MHz J2001 pis
— —

Bkoi 10.0 GHz | Etart 30,0 Mz 32001 pts mE 10.0 GHz
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15M BW QPSK

20M BW QPSK

Low channel (30 M ~ 10 (iz)

Low channel (30 Mz ~ 10 (i)

Spectrum ln__a,: Spectrum ln__a,:
Rof Lovel 30.00 dim  Ofset 0,45 08 = RBW 1 Mz Rof Lovel 30.00 dim  Ofset 0,45 08 = RBW 1 Mz
b ate 40dl BWT  32.1ms @ VBW 3MHz  Modo Sweep b ate 40dl BWT  32.1ms @ VBW 3MHz  Modo Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1Fm & T [@1Fm AvgPwr
mMif1] mMif1]
i 1211 e 1211)
1o 1o
o dm 1 o dm 1
10 1 10 1
-20 diim : — -20 dim i —
30 dB it A8 -30 dB
b I
o 11 _-----4I ey B L
\-ﬁ_—’m | i |
0 dim—t -E0 dim—t
~60 diien ~60 diien
Htart 30.0 MH: a2001 Ek! GIIIE 10.0 GHz Htart 30.0 MH: a2001 Ek! b'lnE 10.0 GHz

Middle channel (30 Mz ~ 10 G)

Middle channel (30 Mz ~ 10 Ciz)

= - &l
30.00 dim  Offset 0.45 0B & RAW 1 MHz vel 30.00 dim  Offset 0.45 08 = RBW 1 MHz
40dE SWT 32.1ms & VBW IMH:  Mode Sweep 40dE SWT 32.1ms & VBW IMH:  Mode Sweep
L Count 100/100 Toe Toe
CH] CH]
v | |
20 dis mM2(1]) 20 die mM2(1])
10 10
0 c8m - o 8m -
19 - 19 -
20 diim: ! 20 dim ] —
30 dB | —— -30 dB ——
: :
40 dim -1 (" 40 dimd _[
50 dem— 50 dem—{
40 dim I ke
Start a0.0 MHz 32001 pts mnE 1000 GHz Start a0.0 MHz 32001 pts nnE 100,01 GHz

High channel (30 Mz ~ 10 (iz)

High channel (30 Mz ~ 10 ()

= =
Bal Lovel 30.00 diim  Offsat 0.47 08 = RBW 1 MHz Bal Lovel 30.00 diim  Offsat 046 08 « RBW 1 MHz
e ane AdB BWT 321ms e VBW IMHZ  Modo Sweep e ane AdB BWT 321ms e VBW IMHZ  Mod Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1Fm hughws [@1Fm hughws
mi[1] M1
dis 12(1] dis m2{1]
10 dés 10 dés
0 g8 0 g8
_— ] - |
-20 dibm 1 P— -20 dibm: 1 Pr—
i 30 d al.
! !
40 dim [ 40 dBm L___
P o Attt gt
-50 dEm—t -E0 dBem
~60 diien ~60 diien
Htart 30.0 MH: a2001 Ek! b'lnE 10.0 GHz Htart 30.0 MH: a2001 Ek! b'lnE 10.0 GHz
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<% eurofins

KCTL

Test mode: 5G NR n26 DFT-s OFDM

5M BW QPSK

10M BW QPSK

Low channel (30 Mtz ~ 10 (iz)

Low channel (30 Mz ~ 10 (i)

mnE 10.0 GHz

= =
30,00 dim  Osat 0.96 08 = RBW 1 Mz vl 30.00 dim  Offsat 0.45 08 = RBW 1 Mnz
40dl BWT  32.1ms @ VBW 3MHz  Modo Sweep 40dl BWT  32.1ms @ VBW 3MHz  Modo Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1Fm AvgPwr m A wgPw
mMif1] mMif1]
E
20 dbs mz(1) 20 dbs M1
10 10
0 dam 0 dam
10 10
-20 dibm: -20 dibm:
30 dimt—— - 30 dimt—1—
40 dF 40 dF
) s — | -
-50 dim—t -50 dém—t
-6 diben ~60 diien
Start 30.0 M:il 32001 Ek!

Start 30.0 MHz
R

32001 pts

s\nE 10,0 GHz

Middle channel (30 Mz ~ 10 (k)

Middle channel (30 Mz ~ 10 (Hz)

s\nE 10,0 GHz

L= L=
= =)
Rof Lovel 30,00 dim  Offsat 0.96 08 = ROW 1 W Ref Lavel 30,00 dim _ Offsat 045 08 = RBW 1Mz
e ane B BWT 321ms e VBW IMHZ  Modo Sweep e At AdB BWT 321ms e VBW IMHZ  Modo Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1Fm 3 [@1Fm hughws
Mill] Mil1] 22.11
D di 12(1] 20 1]
10 dis 10 dis
0 aBm 0 @By
~10 di ~10 di
-20 — -20 dim
-30 dim-{—{— - . 30 dim 41— - -
| PRS- | p——
40 - - 40 et
I iy [ PRSI,
-50 dim—t 50 dim—t
-6 diben 640 dien
Start 30.0 M:il 32001 Ek! ﬂlnE 10.0 GHz Start 30.0 M:il 32001 Ek!

High channel (30 Mt ~ 10 (iz)

High channel (30 Mz ~ 10 Gi)

[=)

Raf Lovel 30,00 dBm  Offsat 0.47 98 = RBW 1 MHz
32.ims @ YBW I MMz Mode Sweep

CTRY]

m2(1]

-40 dém

Htart 30.0 MHz 32001 pis
e —

Spectrim

g

Ref Lovel 30.00 dim
j= Att

Offsat 0.47 08 » RBW 1 MHz
40dE SWT 32.1ms & VBW IMH:  Mode Sweep
SGL Count 100/100 TOF

[@1Fm Avgrwr

mMi[1]
20 da

mMz(1)

-30 diirm-—t—

-40 i [ e

N it

-50 dem—

-84 diter

Start 30.0 MHz
R

32001 pts

s\nE 10,0 GHz
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15M BW QPSK

20M BW QPSK

Low channel (30 M ~ 10 (iz)

Low channel (30 Mz ~ 10 (i)

g

Spectrum ln__a,: Spectrum
Ref Lovel 30.00 dim Offset 0.45 08 & RBW 1 MHz Ref Lovel 30.00 dim Offset 0.45 08 & RBW 1 MHz
p= Att 40dE SWT 32.1ms & VBW IMH:  Mode Sweep p= Att 40dE SWT 32.1ms & VBW IMH:  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1Fm AvgPwr [@1Fm AvgPwr
mMi[1] | mMi[1]
T B i |
dhs M2(1]) 20 da mM2(1]
10 10
0 dam 0 dam
10 1 10 1
-0 dijm-+ . — -0 dijm-+ + —
30 dim—— i : : 3 il L 30 dBm—— ok
L § L ¢
-40 -1nmi - - -40 o | L
-50 dBm—t - -50 dim—t
-6 diben -6 diben
Start 30.0 MH: 32001 Eks SIIIE 10.0 GHz Start 30.0 MH: 32001 Eks b'lnE 10.0 GHz

Middle channel (30 Mz ~ 10 G)

Middle channel (30 Mz ~ 10 Ciz)

Spectrum ln__a,: Spectrum ln__a,:
Rof Lovel 30.00 dim  Ofset 0,45 08 = RBW 1 Mz Rof Lovel 30.00 dim  Oset 0.95 08 = RBW 1 Mz
b ate 40dl BWT  32.1ms @ VBW 3MHz  Modo Sweep b ate 40dl BWT  32.1ms @ VBW 3MHz  Modo Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1Fm AvgPwr [@1Fm AvgPwr
CITE] | M1
T b2 i |
0 die mz(1) 20 dis mz11]
1o 1o
0 d&m 0 d&mr
10 1 10
-0 dim-+ . -0 dim-+ _
30 dim | s ] 30 dBme—— a8 : 1
40 dbm -{ 40 dB | [
_,,—J—h._.a. i | iy g —— :
“£0 dim—t - “50 dim—t
441 diter i -84 diter
Htart 30.0 MH: a2001 Ek! GIIIE 10.0 GHz Htart 30.0 MH: a2001 Ek! b'lIIE 10.0 GHz

High channel (30 Mz ~ 10 (iz)

High channel (30 Mz ~ 10 ()

Spectriam ln__a,: Spectriam ln__a,:
Bal Lovel 30.00 diim  Offsat 0.47 08 = RBW 1 MHz Bal Lovel 30.00 diim  Offsat 046 08 « RBW 1 MHz
o At 40dE BWT  32.1ms @ VBW 3MHZ  Modo Sweep b ate 40dE BWT  32.1ms @ VBW 3MHZ  Modo Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[@1Fm AvgPwr [@1Fm AvgPwr
Ml 21.06 iy | mi[1]
+ e a7
20 dis M2(1] 20 dis M2(1]
10 dés 10 dés
0 g8 0 g8
-10 d - -10 d
-0 diie . _ 0 dilm+ . e
-30 diim—— - ‘ -30 dim 41— - -+
- | s |
-40 o L -40 dBery -
-50 dBm—t -50 dim—t
~60 diien ~60 diien
Htart 30.0 MH: a2001 Ek! b'lIIE 10.0 GHz Htart 30.0 MH: a2001 Ek! b'lIIE 10.0 GHz
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7.5. Peak to Average Power Ratio (PAPR

Test setup
.. Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit

The peak-to-average ratio(PAR) of the transmission must not exceed 13 dB.

Test procedure

971168 D01 v03r01 - Section 5.7.2 or 5.7.3
971168 D02 v02r02 — Section VII

ANSI 63.26-2015 — Section 5.2.3.4 or 5.2.6

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 Ppk.
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) = Pex (dBm or dBW) - Pas(dBm or dBW)
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Test results

Raf Lavel

Test mode: GSM 850

Voice(GPRS) Middle channel

EDGE Middle channel

fo At

30.00 dim  Offsot 0.45 dB
40 d

B AQT  £.3ms @ RBW 500 kHz

1€ - .
3 T T

I
F 16,6 MHz

~ Moan P + 20,00 di_
Function Bamplos: §00000
Moan | Peak | cCrest | 10t | 1% | 0a% | 0019w |
Troce 1 23,12 dien 26.66 dim 3.54 dB 1.65 db 2.67 db 3.13 ¢B 3,39 dBb
e s
we

Blank

(=
'
Baf Lovel 30,00 dim  Offsot 045 dB
= Attt 40 d& AQT £.3ms & RBW 500 kHz
00/100 TRG:IFP TOF G unt 100/100 TRG:IFP TDF
0.1 - 5 0.1 —
001t : D.0%vrrrrrr]
1 ; 1

1E-03—rrt 1E-03——

18- 18-

1€ 1 1€ 1
Lr 6.6 MHz Moan Pwr + 20,00 db. Lr 6.6 MHz Moan Pyir + 20.00 4B

¥ Function Bamples: 100000 Function
Mol | _Peak | crest | 10 | 19 | o8 | oo | il | __Peak | crest | wae | 1

Trace 1 [ 24.45 di: 32,32 dbm 87 di ai 774 7.5 cB 7.91 db Trace 1 [ 24.76 dis 32,61 dbm ab 7

e " =
Test mode: WCDMA 850
RMC Middle channel -
Spectrum =
Rof Lovel 30,00 dim  Offset 0.46 dB
= Attt 40 de AQT L6ms & RBW 5 MHz
SGL Count 100/100 ToF
q
1Yy PR -
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Test mode: LTE B5

1.4M BW QPSK Middle channel

1.4M BW 16QAM Middle channel

Spectrun 1!; Spectrun 1!;
Rl Level 30,00 dim  Offset 0.46 0B Rl Level 30,00 dim  Offset 0.46 0B
o At 40dE  AQT  Z.3ms @ REBW 2 MHZ o At 40dE  AQT  Z.3ms @ REBW 2 MHZ
SGL Count 100/100 ToF SGL Count 100/100 ToF
@155 Cirw @155 Cirw
—
0.1 e [ i
0.01 0.01
1E-0: 1E-0: x
I | I I | I
1E- ! ) 3 1 | |
15 1 I X ] l 15 1 T X ] l
| i et | | | | et | |
| | i | | 1 i |
! | L Tl | 1 | L Tl | 1
F 36,5 MHzZ Maan Pwr + 20,00 di F 36,5 MHz oan Pwr + 20,00 dB.
¥ Function Bamplos: 100000 ¥ Function Bamplos: 100000
Mean | pPeak | crest | e | 19 | _o.% | oo | Mean | pPeak |  crest | e | 19 | _op.as | ooww |
Trace 1 22,52 dien 28.58 dbm £.05 dB 2,67 db 4.43 db 5.33 8 £.94 dib Trace 1 21,45 dien 28.31 dim £.86 dB 2,99 db 4.99 db 6.32 d8 &.84 dib
p———y = g =

3M BW QPSK Middle channel

3M BW 16QAM Middle channel

1 o Lm L
ol Lovel 30,00 dim  Offsat 0.45 g8 ®ol Loved 30,00 dim Offsat 045 8
t 40dE AQT  Z.3ms @ REBW 3 MHZ 40dE  AQT  Z.3ms @ REBW 3 MHz
TOF ount 100/100 TOF
...................... = e v
A | |
e [ [
0.1 - b 0.01 —- T
| |
| |
| |
| I | I
1E- } 3 | |
i ¥ E I I ! i | I
1 f | | i | |
1 ] % | | 1 | |
| | \ | | { # | |
2 I { 5 1 2 I 5 I 1
| \ | | S | |
| T [ 1 ) L Tl | 1
F 36,5 MHzZ Maan Pwr + 240,00 di F 36,5 MHz oan Pwr + 20,00 dB.
¥ Function Bamplos: 100000 ¥ Function Bamplos: 100000
Mean | peak | crest | wes | 1% | _o.a% | o001 | Mean | pPeak | crest | e | 19 | _oa% | ooww |
Trace 1 22.03 dim 28.35 dbm 6,33 dB 2,46 db 4.32 db 5.48 cB 8.12 di Trace 1 20.21 dim 27.35 dim 7.14 dB 2,96 db 5.01 db 6.35 6B 8.95 di
p———y = g =
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5M BW QPSK Middle channel

5M BW 16QAM Middle channel

1“? Spectrum 1“?
ol Lovel 30,00 dim  Offsat 0.45 g8 ®ol Loved 30,00 dim Offsat 0,45 8
ke 40d8  AQT  1&ms @ RAW 5 MHz be & 40dE AQT  LEms @ REBW 5 MHZ
it 100/100 TOF ount 100/100 TOF
=
o1 o1
0.01 0.01
b
1E- + 4 . 1 16+ 1 %
I | I | i |
1 | 1 | 1 |
16+ - 164 1 1
I | 5 1 I
| { A | | |
g.s Wbz i = . - _Moan b g.s Wbz _ - “Moon Py
¥ Function Samples: 100000 ¥ Function Samples: 100000
Mean | peak | crest | e | 190 | o8 | oo | Mean | peak | crest | 1w | 19 | o8 | oo |
Trace 1 22.14 dibm 28.33 dim 6.19 dB 2.3% db 4.32 db 5.42 B 5.86 dB Trace 1 21.14 dim 28.31 dim 7.17 dB 2,87 db 4.84 db 6.03 8 8.87 di
———y = f————ge =

10M BW QPSK Middle channel

10M BW 16QAM Middle channel

Spectrum 1n__=,= Spectrum 1!;
Weod Lovel 30,00 dirm  Offsat 045 98 Seod Lovel 30,00 dim  Offsat 045 98
o At 40dE  AQT  1.&ms @ REBW 10 MHz 40dE  AQT  1.&ms @ REBW 10 MHz
SGL Count 100/100 ToF TOF
@153 Cirw
0.1 - - 0.1 '
0.01 T 0.01 T
1€ 1 1
| | | | I
18- 1 ' 15 1 |
| 1 | i |
1 \ 1 1 |
1€ I 1€ I I |
: I : I | I
| | 1 {
F 36,5 MHzZ Maan Pwr + 240,00 di F 36,5 MHz oan Pwr + 20,00 dB.
¥ Function Bamplos: 100000 ¥ Function Bamplos: 100000
Moan | Peak | Crest | 108w | 1% | _o.% | o001 | Mean | pPeak | crest | e | 19 | o8 | o001 |
Trace 1 21,53 dien 27.50 dbm £.96 dB 2.3% db 4.32 db 5.30 ¢8 5.80 dB Trace 1 21.39 dim 28.62 dim 7.23 dB 2,96 db 4.93 db .14 B 6.93 di
g = g =
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<% eurofins
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Test mode: LTE B26

1.4M BW QPSK Middle channel

1.4M BW 16QAM Middle channel

Spectrum 1-:; Spectrum 1-:;
Rof Lovel 30,00 dim  Offsat 0.46 0B Rof Lovel 30,00 dim  Offsat 0.46 0B
e At 40dE  AQT  Z.3ms @ REBW 2 MHZ e At 40dE  AQT  Z.3ms @ REBW 2 MHZ
SGL Count 100/100 TOF SGL Count 100/100 TOF
@153 Clrw @153 Clrw
| | | |
| i - 1
o1 T o1 1 T
0.01 0.01 :
1 i 1 3 |
1E- 3 |
16 16 T T . 1
F 8365 MHz - e - __Moan Pwr + 20,00 d_ g.s Wbz ' - e - ~ Moan Pwr + 20,00 dB_
¥ Function Samples: 100000 ¥ Function Samples: 100000
Mean | peak | crest | e | 19 | oD% | oo1 | Mean | pPeak | crest | e | 19 | o8 | o001 |
Trace 1 21.85 dim 28.00 dbm 6.14 B 2,72 db 4.41 db 5.57 oB 6,06 dib Troce 1 20.79 dimn 27.65 dim £.89 dB 3.01 db 4.56 di .23 cB 8.70 dB
_ T ] _ ) w

3M BW QPSK Middle channel

3M BW 16QAM Middle channel

Spectrum

Spectrum 1n;=
Rl Level 30,00 dim  Offset 0.46 0B Ref Level 30.00 dim  Offset 0.46 @
o At 40dE  AQT  Z.3ms @ REBW 3 MHZ o At 40dE  AQT  Z.3ms @ REBW 3 MHZ
SGL Count 100/100 TOF SGL Count 100/100 TOF
@15 C C
0.1 . e .
| | s |
| | |
0.01 1 0.01 T T
I | |
\ | 1 \ |
1E- 1E- 1
| i 3
| 1 1
| 1 \ |
16 16 T T . 1
F 8365 MHz __Maan Pwr + 20,00 d_ g.s Wbz e - ~ Moan Pwr + 20,00 dB_
¥ Function Bamplos: 100000 ¥ Function Bamplos: 100000
Moan | Peak | cCrest | 10t | 1% | oD% | oo1e | Mean | pPeak | crest | e | 19 | o8 | oo |
Trace 1 21,41 dimn 27.55 dbm 6.14 B 2,45 db 4.35 db 5.42 B 5.88 dB Trace 1 20.79 dim 28.11 dbm 7.32 dB 2,93 db 4.99 db 6.20 8 7.04 dB
_ T ] _ ) w

5M BW QPSK Middle channel

5M BW 16QAM Middle channel

Speetrum I“.—'-’
Rof Lovel 30,00 dém  Ofset 0 46 db
fo At 408 AQT 1A ms @ RBW S MHr
SGL Count 100/100 TOF
1 |
a , -
bt 1 |
1 |
00 l I
| |
1 |
1603 ! ]
I |
1E- t
|
1€ -
f
|
1 ARVt e
El’ 8365 MHz Mean Pwr + 20.00 dB
ry Function Samples: 100000
Moan |  Peak | crest | io0% | 1% | oaw | oo |
Trace 1 21.79 ddm 27.86 dbm 6.08 di 2.35 dB 4.32 a8 5.39 di £.88 d&
L— —
Jid it

Spectrum 1-:;
Rof Lovel 30,00 dim  Offset 0.46 0B
e At 40dE AQT  LEms @ REBW 5 MHZ
SGL Count 100/100 TOF
@153 Cirw
| |
iy I I
0.01 :
1 L
1 i\
1E-
i
1 1
164 - -
F 36,5 MHz - e - ~ Moan Pwr + 20,00 dB_
¥ Function Bamplos: 100000
Mean | peak | crest | 1w | 19 |_o.% | o0.019
Trace 1 20.79 dien 28.39 dim 7.60 dB 2,90 db 5.04 db 6.32 6B 7.28 dB
L )i 3

KCTL-TIR001-003/7 (220705)

KP25-05375




Eurofins KCTL Co.,Ltd.

65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-70-4904-0113 FAX: 82-505-299-8311
www.kctl.co.kr

Report No.:
KR25-SRF0174
Page (89) of (118)

<% eurofins
KCTL

10M BW QPSK Middle channel

10M BW 16QAM Middle channel

1“? Spectrum 1“?
ol Lovel 30,00 dim  Offsat 0.45 g8 ®ol Loved 30,00 dim Offsat 0,45 8
ke 40d8  AQT  1.&ms & RBW 10 MHz be & 40d8  AQT  1.&ms & RBW 10 MHz
i1 100/100 TOF ount 100/100 TOF
—
o1 o1
0.01 0.01
| \ | | | |
1E- - v - ' - 1E- 1 L .
| | | | I | |
| Y | | | 1 |
164 : - - 16+ 1 1
g.s Wbz i = . - _Moan b g.s Wbz _ - “Moon Py
¥ Function Samples: 100000 ¥ Function Samples: 100000
Mean | peak | crest | e | 190 | 0.8 | oo | Mean | peak | crest | 1w | 19 | o8 | oo |
Trace 1 21,74 dim 27,77 dbm £.03 dB 2,32 db 4.20 db 5.28 B 5.80 dB Trace 1 21.1% dien 28.13 dim 6.99 dB 2,90 db 4,87 db 6.06 8 6,70 dib
g = f————ge =

15M BW QPSK Middle channel

15M BW 16QAM Middle channel

Spectrum 1n__=,= Spectrum 1!;
Weod Lovel 30,00 dirm  Offsat 045 98 Seod Lovel 30,00 dim  Offsat 045 98
o At 40dE  AQT  1.&ms @ REBW 20 MHr o At 40dE  AQT  1.&ms @ REBW 20 MHr
SGL Count 100/100 ToF SGL Count 100/100 ToF
@153 Ciw 0153 Orw
0.1 B 0.1 -
0.01 T 0.01
! 3
1€ . 1
1 4 | 1 1 \ | 1
164 1E4 1 !
1 I 1 \ |
| | | | |
164 - - 164 1 il T
| | | i |
F 36,5 MHzZ Maan Pwr + 240,00 di F 36,5 MHz oan Pwr + 20,00 dB.
Function Bamplos: 100000 ¥ Function Bamplos: 100000
Moan | Peak | Crest | 108w | 1% | _o.a% | o019 | Mean | Peak | crest | e | 19 | o8 | oo |
Trace 1 22,06 dim 28.35 dbm 6,29 dB 2,45 db 4.61 db 5.62 dB 6.03 dB Trace 1 21.48 dim 28.84 dim 7.37 dB 2.01 db 5.13 db .23 cB 6.90 di
———y = g =
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Test mode: 5G NR n5 CP OFDM

5M BW QPSK Middle channel

5M BW 256QAM Middle channel

'Spectrum Analyzer 1
Power Stat CCOF

|+ ol

leEVSIGHT (Corrections: On Preamp: Off #IF Gain: Low Counts: 2,00 M2.00 Mpt (Center Frequency
-> Freq Ref. Int (S) [uW Path: Bypass RRadio Std: N 836.500000 MHz.
— E
] ] O e
g P
ateen Frqotsa
00% o
10% s
0% ssa
oo oma
oo | omw
o | ome
o
Soc2dem
oo wo0as
i 000 i
= 20 208 = 5
=2l ? D 22/ [ 55 B4

Frequency v

‘Spectrum Anabyzer 1
Power Stat CCOF

+ fed

Frequency ¥

e | | KEYSIGHT pzee, s |
> [Freq Ref. Int (S). W Path: Bypass Radio Std: None '836.500000 MHz
e Step
e ] 2o ] S
o
p—
e -
-
Ll iR dier ol ) 20 iy

10M BW QPSK Middle channel

10M BW 256QAM Middle channel

Spectum Anabzer 1 |
ersaccor Y+

&

ot oz 500 i 036 T FreaRon [Caner g 63 500000z e———
_KEYSIGHT Conecions.on  Preamp- A am low  |Cowns 20020045t Center Frequency
- Freq Ref Int (S) [uW Path: Bypass RRadio Std: None 836.500000 MHz
o Step.
s 2 ] 5000000 Hz
Ado
Average Pover Van
211308m, Freq et
w82%a0d8 ok
100% 36308
0% on1as
01% s2908
001% 808
o001% 00008
000015 T
9408
Peak
3107 a8,
looocs 200048
oo 8w 10000 Mz
P 20, 2025 ~7
RO Ol ? D £

Frequency ¥

"Power Stat CCOF + 0 Frequency
) | KEYSIGHT Fzwn e o |
> Freq Ref. Int (S). W Path: Bypass [Radio Std: None 836.500000 MHz
o Step
s
—
e LI
e -
e
b —
=9 C 255N S ) 3L
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15M BW QPSK Middle channel

15M BW 256QAM Middle channel

Spectum Anazer 1 |
o+

Frequency

&

Power Stat CC
KEYSI input RF op 2500 Tt 4048 Trg Free Run (Cente Freq: 39 500000 Wiz )
AL SIGHT (Corections: O Preamp: Of #IF Gain- Low (Counts- 200 M2 00 Mpt (Center Frequency
> FreqRef Inl(S) |y Path Bypass. Radio Sud: None 836.500000 MHz
w Step
1 Metrics 2 Graph 4 000000 Mz
Ao
Average Power Man
21.108m Freq Offset
3652%a1048] o0Hz
100% 36148,
10% 66748,
01% 83048,
001% 93348,
0001% 98308,
00001 % 101308
103408
Peak
3144 8m
00048 200008|
info BW 15,000 MHz
- Aug 21,2025 - w7
CIRlE Iiivdieshvodl ) Rl YRR

Settings

pectrum Anayzer 1 [ 4

Power Stat CODF Frequency ¥

> Freq Ref: Int (S) W Path: Bypass. [Radio Std: None 1836.500000 MHz.
& Step.
o
P
o
ETTIT)
o | o
anon

0.00d8 2000 d8|
info BW 15,000 MHz

Aug 28,2025
priciy ol J

“ c? oy

7
P

20M BW QPSK Middle channel

20M BW 256QAM Middle channel

'Spectrum Analyzer 1

Spenmaert 1 4 ™
KEYSIGHT _Input RF input Z: 50 @ Atien: 40 4B [Trig: Free Run Center Freq: 836 500000 MHz ————————)
KevsiG Conectons:On  prsamy O A G Low Counte 200 W2 00 Mpt Center Frequency
e Freq Ref Int (S) [uW Path: Bypass RRadio Std: None 836500000 MH:
o Step.
s 2Gan 5000000 Mz
Ao
Average Power Mian
212408m —
3666% 21048 ok
100% a6a8
0% osian
01% anam
oot a1
o001 % 68 a8
00001 % an0ae
oma
Peak
31078m
locods 20008
Info 8w 20.000 Mz
- Aug 28, 2025 A
=€l ? R 22 5= B4

Power smtccor L x| reaueney
KEYSIGHT o TP R e S SO000 —
AL SIG Corrections: On Preamp: Off #IF Gain: Low (Counts: 2.00 M12.00 Mpt (Center Frequency [ getings
- [Freq Ref. Int (S). W Path: Bypass [Radio Std: None
M S
o ] S e
E—— Ao
veage Power i
20, =
%08
To% osia
01% e
% | 1ose
oot | tostas
Toste
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2066 6o )
boaa w00
o 5w 20000tz
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Test mode: 5G NR n26 CP OFDM

5M BW QPSK Middle channel

5M BW 256QAM Middle channel

'Spectrum Analyzer 1 | Y ‘Spectrum Analyzer 1 . N
S+ % oo s+ | v
KEYSIGHT e, pmeE  armn e ey [y | | KEVSIGHT e fmos e oo o )

> Freq Ref. Int (S) [UW Path: Bypass. RRadio Std: Ne 836.500000 MHz > [Freq Ref. Int (S) W Path: Bypass [Radio Std: None 1836.500000 MHz.
. N
] s ] CE S e e ] 2o ] S

o
et e
b — e —

— P = = P e : =
LN I dbrirsoil ) 2 i S99 Cl?500N e RElLY X
s+ B oo s+ | revers
KEYSIGHT e, fees  ermw Gy iy | | KEVSIGHT A O B R U o )

hal Freq Ref. Int (S) [UW Path: Bypass. RRadio Std: Ne 836.500000 MHz - Freq Ref. Int (S) W Path: Bypass [Radio Std: None 1836.500000 MHz
. E
T ] = ] CESe e o 3 2o J e

o
v — Wh-
.
b — b -

= oy = = = YT : =
LS i dlertodl ) 21 R Ll a5 ) RElL 23
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15M BW QPSK Middle channel

15M BW 256QAM Middle channel

'Spectrum Analyzer 1

Power Stat CCDF Frequency

|+ od

foput RF oA Z 500 e 4068 g Froe Run (Coter P, 83 500000 Wiz e
_KEYSIGHT Conectons:On Preamp:Of #F Gain Low Coun 200 M2.00 Mpt Center Frequency
- Freq Ref. Int () W Path: Bypass RRadio Std: None 836.500000 MHz.
o Step.
" Motics b 2Graph 4 000000 Mz
Ao
Average Power Man
2121 dBm, Froa et
381%at0d8 otz
100% 36208
10% 66008
01% 81608
001% ot3d8
0001 % 96148
00001 % 97908
98148
Peak
31.028m,
0008 200048
Info BW 15,000 Mz
- ‘A9 28,2025 . A
=€l ? D 22 - B4

. Spectnum Anayzer 1
Power S oo "L+

Frequency ¥

ol

KEYSIGHT Do s emin [orerbmsim oo o |
> Freq Ref. Int (S) W Path: Bypass [Radio Std: None 836.500000 MHz
e Step.
] v ] o e
o
e
1770 dBm Freq Ofset
@wnunn
won | swm
oon oo
owin | ossan
owors | ossan
e
e
o i
bt 500 e
2 : 7
a2 e S

20M BW QPSK Middle channel

20M BW 256QAM Middle channel

Spectrum Anayzer 1
Power Savccor "+

o]

Frequency

> Freq Ref Int (S) [uW Path: Bypass RRadio Std: None 836.500000 MHz
L Step.
] J Soomor e
snin o
T
e
.
o —
— o : =
LS I dkrroll ) Y 2

. Spectum Anabzer 1 ooy v
Power Swrcoor "+ | Feaeny
v o R oz 500 i 048 g FreoFan
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] o 3 -
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7.6. Frequency stabilit
Test setup
Temp & Humidity chamber o 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 W: B at a power level than or equal to 3 Watts, the

limit specified in Table C-1is *+2.5 ppm.
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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 GSM 850
Frequency (Hz) 836 600 000
Channel 190
Deviation limit 10.000 25% or 2.5ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (Hz) (ppm) (%)
+23(Ref) | 836,600,003 3.00 0.0 0.000 000
-30 836,600,005 4.75 0.0 0.000 001
-20 836,600,000 0.26 0.0 0.000 000
-10 836,599,999 -0.87 0.0 0.000 000
100% 3.85 0 836,600,001 0.90 0.0 0.000 000
+10 836,600,000 0.06 0.0 0.000 000
+20 836,600,000 0.23 0.0 0.000 000
+30 836,600,001 1.19 0.0 0.000 000
+40 836,600,001 0.74 0.0 0.000 000
+50 836,599,998 -1.78 0.0 0.000 000
115% 4.40 +23(Ref) | 836,600,002 1.52 0.0 0.000 000
End point 3.65 +23(Ref) | 836,600,004 3.58 0.0 0.000 000
Frequency Stability
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Test mode WCDMA 850
Frequency (Hz) 836 600 000
Channel 4183
Deviation limit 10.000 25% or 2.5 ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (Hz) (ppm) (%)
+23(Ref) | 836,600,000 0.44 0.0 0.000 000
-30 836,599,999 -0.75 0.0 0.000 000
-20 836,600,000 0.06 0.0 0.000 000
-10 836,599,998 -1.78 0.0 0.000 000
0 836,600,000 0.39 0.0 0.000 000
100% 3.85
+10 836,600,000 0.31 0.0 0.000 000
+20 836,599,999 -0.94 0.0 0.000 000
+30 836,600,002 1.94 0.0 0.000 000
+40 836,599,999 -0.55 0.0 0.000 000
+50 836,600,001 0.99 0.0 0.000 000
115% 4.40 +23(Ref) | 836,600,001 1.19 0.0 0.000 000
End point 3.65 +23(Ref) | 836,599,999 -1.23 0.0 0.000 000
Frequency Stability
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Test mode LTE B5
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) (%)
+23(Ref) 836,499,999 -0.89 0.0 0.000 000
-30 836,499,998 -1.62 0.0 0.000 000
-20 836,499,995 -4.61 0.0 -0.000 001
-10 836,499,995 -5.04 0.0 -0.000 001
0 836,499,995 -4.92 0.0 -0.000 001
100% 3.85
+10 836,499,997 -3.30 0.0 0.000 000
+20 836,499,997 -2.89 0.0 0.000 000
+30 836,499,998 -2.43 0.0 0.000 000
+40 836,499,996 -3.71 0.0 0.000 000
+50 836,499,992 -7.81 0.0 -0.000 001
115% 4.40 +23(Ref) 836,499,998 -2.35 0.0 0.000 000
End point 3.65 +23(Ref) 836,499,996 -4.25 0.0 -0.000 001
Frequency Stability
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Test mode LTE B26
Frequency (Hz) 836 500 000
Channel 26915
Deviation limit 10.00025% or 2.5ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) (V) (°C) (Hz) error (Hz) (ppm) (%)
+23(Ref) | 836,500,000 0.21 0.0 0.000 000
-30 836,499,996 -3.86 0.0 0.000 000
-20 836,499,998 -2.06 0.0 0.000 000
-10 836,499,998 -1.76 0.0 0.000 000
0 836,499,998 -1.63 0.0 0.000 000
100% 3.85
+10 836,499,998 -2.43 0.0 0.000 000
+20 836,499,996 -4.32 0.0 -0.000 001
+30 836,499,995 -4.62 0.0 -0.000 001
+40 836,499,997 -3.46 0.0 0.000 000
+50 836,499,997 -2.85 0.0 0.000 000
115% 4.40 +23(Ref) | 836,500,001 1.19 0.0 0.000 000
End point 3.65 +23(Ref) | 836,499,997 -3.33 0.0 0.000 000
Frequency Stability
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Test mode 5G NR n5 DFT-s OFDM
Frequency (Hz) 836 500 000
Channel 167300
Deviation limit +0.00025% or 2.5ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) (V) (°C) (Hz) error (Hz) (ppm) (%)
+23(Ref) 836,499,993 -7.00 0.0 -0.000 001
-30 836,499,993 -6.60 0.0 -0.000 001
-20 836,499,990 -10.00 0.0 -0.000 001
-10 836,499,993 -7.40 0.0 -0.000 001
0 836,499,994 -6.30 0.0 -0.000 001
100% 3.85
+10 836,499,994 -6.10 0.0 -0.000 001
+20 836,499,992 -7.80 0.0 -0.000 001
+30 836,499,991 -8.80 0.0 -0.000 001
+40 836,499,995 -5.20 0.0 -0.000 001
+50 836,499,993 -7.50 0.0 -0.000 001
115% 4.40 +23(Ref) 836,499,991 -9.20 0.0 -0.000 001
End point 3.65 +23(Ref) 836,499,995 -4.60 0.0 -0.000 001
Frequency Stability
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Test mode 5G NR n26 DFT-s OFDM
Frequency (Hz) 836 500 000
Channel 167300
Deviation limit 10.00025% or 2.5ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) (V) (°C) (Hz) error (Hz) (ppm) (%)
+23(Ref) | 836,499,995 -4.70 0.0 -0.000 001
-30 836,499,995 -5.00 0.0 -0.000 001
-20 836,499,996 -4.40 0.0 -0.000 001
-10 836,499,991 -8.80 0.0 -0.000 001
0 836,499,991 -9.40 0.0 -0.000 001
100% 3.85
+10 836,499,993 -6.70 0.0 -0.000 001
+20 836,499,994 -5.60 0.0 -0.000 001
+30 836,499,995 -5.00 0.0 -0.000 001
+40 836,499,997 -2.70 0.0 0.000 000
+50 836,499,993 -7.40 0.0 -0.000 001
115% 4.40 +23(Ref) | 836,499,993 -6.60 0.0 -0.000 001
End point 3.65 +23(Ref) | 836,499,994 -5.80 0.0 -0.000 001
Frequency Stability
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7.7. Radiated Power (ERP
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

3m

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
— .\leasul'ﬂne]tﬁ|
Distance
Ant
EUT | ]: ) ]
|

| T
Turntable

1.5m

RF Tgst
Recerver

l__
vy
The diagram below shows the test setup for substituted method.

Antenna mast
Ground plane

d: distance in
meters 1-4 meter

d =3 meters
2 ‘: - }
S.G Ll
/ -
SPA

Substituted Half-wave Dipole of Bl og Antenna or Horn 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.

Test procedure

412172 D01 v01r01

971168 D01 v03r01 - Section 5.2 and 5.8
ANSI 63.26-2015 — Section 5.2
ANSI/TIA-603-E-2016 - Section 2.2.17

Test settings

1)
2)
3)
4)
5)

6)
7)
8)

9)
10)

11)

RBW =1 % to 5 % of the OBW.

VBW = 3 x RBW.

SPAN =2 x to 3 x the OBW.

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

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.

Detector = RMS

If the EUT can be configured to transmit continuously, then set the trigger to free run.

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).

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

Compute the power by integrating the spectrum across the OBW of the signal using the

instrument’s B or channel power measurement function, with the B/channel limits

set equal to the OBW B edges. If the instrument does not have a B 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.

Allow trace to fully stabilize.
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Notes:

1.

2.

10.

On a test site, the EUT shall be placed at 80 cm or 1.5 m 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 G 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.

The measurement shall be repeated with the test antenna and the substitution antenna
Orientated for horizontal polarization.

KCTL-TIR001-003/7 (220705) KP25-05375
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Test results
Main Antenna
Test mode: GSM 850
Pol. Ante!’ma C.L Substitute ERP
Mode Channel Gain Level
[VIH] [dBd] [dB] [dB m] [dB m] [w]
Low H 4.25 6.12 34.04 32.17 1.648
Voice Middle H 412 6.25 34.20 32.07 1.611
High H 4.23 6.29 33.99 31.93 1.560
Low H 4.25 6.12 28.18 26.31 0.428
EDGE Middle H 412 6.25 27.65 25.52 0.356
High H 4.23 6.29 27.16 25.10 0.324
Test mode: WCDMA 850
Pol. Ante_nna C.L Substitute ERP
Mode Channel Gain Level
[V/H] [dBd] [dB] [dB m] [dB m] W]
Low H 4.25 6.15 25.30 23.40 0.219
RMC Middle H 412 6.25 25.04 22.91 0.195
High H 418 6.31 24.73 22.60 0.182
Note.
1. E.R.P(dBm) = Substitute Level(dB) + Antenna gain(dBd) - C.L(Cable loss) (dB)
KCTL-TIR001-003/7 (220705) KP25-05375
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Test mode: LTE B5
. Antenna Substitute
BanﬂM‘]'Zv]Idth Modulation Channel Pol. Gain cL Level ERP
[V/H] [dBd] [dB] [dBm] [dBm] wi
Low H 4.25 6.13 24.72 22.84 0.192
QPSK Middle H 412 6.25 24.60 22.47 0.177
14 High H 4.22 6.31 24.07 21.97 0.158
Low H 4.25 6.13 23.84 21.96 | 0.157
16QAM Middle H 412 6.25 23.54 21.41 0.138
High H 4.22 6.31 23.17 21.08 | 0.128
Low H 4.25 6.14 24.84 2295 | 0.197
QPSK Middle H 4.12 6.25 24 .47 22.34 0.171
3 High H 4.20 6.31 24.04 21.93 | 0.156
Low H 4.25 6.14 23.96 22.07 0.161
16QAM Middle H 412 6.25 23.57 21.44 0.139
High H 4.20 6.31 23.24 21.13 0.130
Low H 4.25 6.15 23.94 22.04 0.160
QPSK Middle H 412 6.25 24.50 22.37 0.172
5 High H 4.18 6.30 24.02 21.90 0.155
Low H 4.25 6.15 22.94 21.04 0.127
16QAM Middle H 412 6.25 23.73 21.60 0.144
High H 4.18 6.30 23.15 21.03 0.127
Low H 4.25 6.15 24.14 22.24 0.167
QPSK Middle H 412 6.25 24.61 22.48 0.177
10 High H 413 6.25 24.22 22.10 0.162
Low H 4.25 6.15 23.33 21.43 0.139
16QAM Middle H 412 6.25 23.54 21.41 0.138
High H 413 6.25 23.06 20.94 0.124
Note.
1. E.R.P(dBm) = Substitute Level(dB) + Antenna gain(dBd) - C.L(Cable loss) (dB)
KCTL-TIR001-003/7 (220705) KP25-05375
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Test mode: LTE B26
. Antenna Substitute
BanﬂM‘]'Zv]Idth Modulation | Channel Pol. Gain cL Level ERP
[V/H] [dBd] [dB] [dBm] [dBm] wi
Low H 4.25 6.13 24.63 2275 | 0.188
QPSK Middle H 412 6.25 24 .41 2228 | 0.169
14 High H 4.22 6.31 24.51 22.42 0.175
Low H 4.25 6.13 23.59 21.71 0.148
16QAM Middle H 412 6.25 23.46 21.33 | 0.136
High H 4.22 6.31 23.61 21.52 | 0.142
Low H 4.25 6.14 24,54 22.65 | 0.184
QPSK Middle H 412 6.25 24.50 2237 | 0.172
3 High H 4.20 6.31 24.29 22.18 | 0.165
Low H 4.25 6.14 23.71 21.82 0.152
16QAM Middle H 412 6.25 23.67 21.54 | 0.143
High H 4.20 6.31 23.25 2114 | 0.130
Low H 4.25 6.15 23.57 21.67 | 0.147
QPSK Middle H 412 6.25 24.50 2237 | 0.173
High H 4.18 6.30 2417 22.05 | 0.160
> Low H 4.25 6.15 22.61 20.71 0.118
16QAM Middle H 412 6.25 23.64 21.51 0.141
High H 4.18 6.30 23.37 21.25 | 0.133
Low H 4.25 6.15 23.80 2190 | 0.155
QPSK Middle H 412 6.25 24.57 2244 | 0175
10 High H 413 6.25 24.45 2233 | 0.171
Low H 4.25 6.15 22.91 21.01 0.126
16QAM Middle H 412 6.25 23.54 21.41 0.138
High H 4.13 6.25 23.62 21.50 | 0.141
Low H 4.22 6.17 2413 2218 | 0.165
QPSK Middle H 412 6.25 24.65 2252 | 0.179
15 High H 4.08 6.21 24 .46 2233 | 0.171
Low H 4.22 6.17 23.16 21.21 0.132
16QAM Middle H 412 6.25 23.74 21.61 0.145
High H 4.08 6.21 23.56 21.43 | 0.139
Note.

1. E.R.P(dBm) = Substitute Level(dB) + Antenna gain(dBd) - C.L(Cable loss) (dB)
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Test mode: 5G NR n5 DFT-s OFDM
. Antenna Substitute
BanﬂM‘]'Zv]Idth Modulation Channel Pol. Gain cL Level ERP
[V/H] [dBd] [dB] [dBm] [dBm] wi
Low H 4.25 6.15 23.82 21.92 0.156
QPSK Middle H 412 6.25 24.51 22.38 0.173
5 High H 4.18 6.30 23.94 21.82 0.152
Low H 4.25 6.15 22.72 20.82 | 0.121
16QAM Middle H 412 6.25 23.65 21.52 | 0.142
High H 4.18 6.30 23.04 20.92 | 0.123
Low H 4.25 6.15 24.01 22.11 0.163
QPSK Middle H 412 6.25 24.40 22.27 | 0.169
10 High H 413 6.25 24.24 2212 | 0.163
Low H 4.25 6.15 23.21 21.31 0.135
16QAM Middle H 412 6.25 23.69 21.56 0.143
High H 4.13 6.25 23.54 21.42 0.139
Low H 4.22 6.17 24.34 22.39 0.173
QPSK Middle H 412 6.25 24.68 22.55 0.180
15 High H 4.08 6.21 24.45 22.32 0.170
Low H 4.22 6.17 23.39 21.44 0.139
16QAM Middle H 412 6.25 23.78 21.65 0.146
High H 4.08 6.21 23.69 21.56 0.143
Low H 417 6.23 24.60 22.54 0.180
QPSK Middle H 412 6.25 24.78 22.65 0.184
20 High H 4.07 6.22 24.65 22.50 0.178
Low H 417 6.23 23.70 21.64 0.146
16QAM Middle H 412 6.25 23.93 21.80 0.151
High H 4.07 6.22 23.67 21.52 0.142
Note.
1. E.R.P(dBm) = Substitute Level(dB) + Antenna gain(dBd) - C.L(Cable loss) (dB)
KCTL-TIR001-003/7 (220705) KP25-05375
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Test mode: 5G NR n26 DFT-s OFDM
. Antenna Substitute
BanﬂM‘]'Zv]Idth Modulation Channel Pol. Gain cL Level ERP
[V/H] [dBd] [dB] [dBm] [dBm] wi
Low H 4.25 6.15 24.11 22.21 0.166
QPSK Middle H 412 6.25 24.52 22.39 0.173
High H 4.18 6.30 24.13 22.01 0.159
S Low H 4.25 6.15 22.95 21.05 | 0.127
16QAM Middle H 412 6.25 23.55 21.42 | 0.139
High H 4.18 6.30 23.20 21.08 | 0.128
Low H 4.25 6.15 23.83 21.93 | 0.156
QPSK Middle H 4.12 6.25 24.57 22.44 0.175
10 High H 413 6.25 24.37 2225 | 0.168
Low H 4.25 6.15 23.05 21.15 0.130
16QAM Middle H 412 6.25 23.64 21.51 0.142
High H 4.13 6.25 23.52 21.40 0.138
Low H 4.22 6.17 23.75 21.80 0.151
QPSK Middle H 412 6.25 24.23 22.10 0.162
15 High H 4.08 6.21 24.28 22.15 0.164
Low H 4.22 6.17 22.93 20.98 0.125
16QAM Middle H 412 6.25 23.52 21.39 0.138
High H 4.08 6.21 23.54 21.41 0.138
Low H 417 6.23 24.04 21.98 0.158
QPSK Middle H 412 6.25 24.35 22.22 0.167
20 High H 4.07 6.22 24.33 22.18 0.165
Low H 417 6.23 23.26 21.20 0.132
16QAM Middle H 412 6.25 23.46 21.33 0.136
High H 4.07 6.22 23.50 21.35 0.137
Note.
1. E.R.P(dBm) = Substitute Level(dB) + Antenna gain(dBd) - 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

> »
% L

3m

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
— ,\leasuremen—'
Distance
Ant
EUT | ] ) ]
|

| T
Turntable | ;5.

RF T;‘:st
Recerver

l__
vy
The diagram below shows the test setup for substituted method.

Antenna mast
Ground plane

d: distance in
meters 1-4 meter

d =3 meters
; ‘ : - g I
S.G L
/‘ -
SPA

Substituted Half-wave Dipole of  Bj-T 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 + 10log(P) dB.

Test procedure

97

1168 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 kflz 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.

Notes:

1.

2.

10.

On a test site, the EUT shall be placed at 80 cm or 1.5 m 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 G 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.

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 : GSM 850
Frequency(Mi) : 824.2
Channel ;128
. Frequency | Pol. Argginnna (.ica,lsalse Sul?:‘t’i;rte Level Limit Margin
[Miz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1648.40 \ 5.37 8.63 -50.44 -53.70 -13.00 40.70
Voice 2472.80 H 5.83 10.57 -46.76 -51.50 -13.00 38.50
3295.60 H 7.81 12.26 -51.25 -55.70 -13.00 42.70
4 120.40 H 9.04 13.91 -48.63 -53.50 -13.00 40.50
Test mode : GSM 850
Frequency(Miz) : 836.6
Channel ;190
e Frequency | Pol. A'gg?nna (ig:lse Sull-):\t,i;:xte Level Limit Margin
[Miz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1673.20 H 5.32 8.64 -51.58 -54.90 -13.00 41.90
Voice 2 509.60 H 5.92 10.73 -44.99 -49.80 -13.00 36.80
3 346.80 H 7.93 12.36 -52.17 -56.60 -13.00 43.60
4 184.00 \Y 9.12 13.83 -47.89 -52.60 -13.00 39.60
Test mode : GSM 850
Frequency(Miz) : 848.8
Channel . 251
e Frequency | Pol. Algg:lnna (ig:lse Sull:»:\t,i;:xte Level Limit Margin
[Miz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1697.60 H 5.27 8.71 -47.96 -51.40 -13.00 38.40
Voice 2546.40 H 6.01 10.77 -42.94 -47.70 -13.00 34.70
3 395.60 H 8.05 12.47 -49.58 -54.00 -13.00 41.00
4 244 .40 H 9.19 13.97 -50.22 -55.00 -13.00 42.00
Note.

1. E.LLR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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Test mode : WCDMA 850
Frequency(Miz) : 826.4
Channel : 4132
e Frequency | Pol. Algg:lnna (igglse Sull-):\t,i;:;te Level Limit Margin
[Miz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1 650.40 Vv 5.37 8.58 -58.09 -61.30 -13.00 48.30
2 480.00 H 5.85 10.59 -50.66 -55.40 -13.00 42.40
RMC 3 305.20 Vv 7.83 12.28 -50.95 -55.40 -13.00 42.40
4 132.00 H 9.06 13.93 -48.63 -53.50 -13.00 40.50
Test mode : WCDMA 850
Frequency(Mz) : 836.6
Channel : 4183
e Frequency | Pol. Arg:?nna (:z:lse Sult_):\t’i;:]te Level Limit Margin
[MHz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1674.80 H 5.32 8.65 -59.47 -62.80 -13.00 49.80
RMC 2 509.60 H 5.92 10.73 -51.39 -56.20 -13.00 43.20
3 346.40 H 7.93 12.36 -51.87 -56.30 -13.00 43.30
4 182.80 V 9.12 13.82 -47.50 -52.20 -13.00 39.20
Test mode : WCDMA 850
Frequency(Miz) : 846.6
Channel : 4233
e Frequency | Pol. Arg:innna Cigglse Sult::\t,i;rte Level Limit Margin
[Mz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1691.20 \Y 5.28 8.69 -56.39 -59.80 -13.00 46.80
RMC 2 539.60 V 6.00 10.76 -52.94 -57.70 -13.00 44.70
3 385.20 V 8.02 12.44 -51.98 -56.40 -13.00 43.40
4 234.40 H 9.18 13.94 -49.84 -54.60 -13.00 41.60
Note.

1. E.LLR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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Test mode . LTE B5
Frequency(Miz) : 825.5
Channel . 20415
Bandwidth(Miz) : 3
. Frequency | Pol. Argg:’lnna (ica,ls)lse Suf:‘t’i;:‘te Level Limit Margin
[Mz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1 654.80 5.36 8.59 -54.27 -57.50 -13.00 44.50
2481.10 H 5.85 10.59 -47.66 -52.40 -13.00 39.40
aPsK 3308.63 H 7.84 12.28 -45.36 -49.80 -13.00 36.80
4137.39 H 9.06 13.94 -41.72 -46.60 -13.00 33.60
Test mode LTE B5
Frequency(Mi) 836.5
Channel . 20525
Bandwidth(Miz) : 3
. Frequency | Pol. Argginnna (.ica,lsalse Sul?:‘t’i;rte Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1675.73 \Y 5.31 8.65 -54.16 -57.50 -13.00 44.50
QPSK 2514.33 \Y 5.93 10.73 -46.80 -51.60 -13.00 38.60
3352.53 H 7.95 12.38 -46.87 -51.30 -13.00 38.30
4190.73 H 9.13 13.85 -41.88 -46.60 -13.00 33.60
Test mode LTE B5
Frequency(Miz) 847.5
Channel . 20635
Bandwidth(Miz) : 3
e Frequency | Pol. Ar(\?,t:innna (:z:lse Sult_):\t’i;rte Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1 698.29 H 5.26 8.71 -54.45 -57.90 -13.00 44.90
QPSK 2547.98 H 6.02 10.77 -48.05 -52.80 -13.00 39.80
3 395.61 H 8.05 12.47 -46.58 -51.00 -13.00 38.00
4 244 .88 H 9.19 13.97 -45.42 -50.20 -13.00 37.20
Note.
1. E.ILR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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Test mode : LTE B26
Frequency(Miz) : 824.7
Channel . 26797
Bandwidth(Miz) : 1.4
. Frequency | Pol. Argg:’lnna (ica,ls)lse Suf:‘t’i;:‘te Level Limit Margin
[MHz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1647.83 Vv 5.37 8.63 -55.24 -58.50 -13.00 45.50
QPSK 247249 \ 5.83 10.57 -47.46 -52.20 -13.00 39.20
3295.09 \ 7.81 12.25 -47.16 -51.60 -13.00 38.60
4 118.52 \ 9.04 13.91 -42.43 -47.30 -13.00 34.30
Test mode : LTE B26
Frequency(Miz) : 836.5
Channel : 26915
Bandwidth(Mz) : 1.4
. Frequency | Pol. Argginnna (.ica,lsalse Sul?:‘t’i;rte Level Limit Margin
[Miz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1672.03 \ 5.32 8.64 -54.78 -58.10 -13.00 45.10
QPSK 2508.18 \Y 5.92 10.73 -47.59 -52.40 -13.00 39.40
3342.27 V 7.92 12.35 -4717 -51.60 -13.00 38.60
4 180.06 V 9.12 13.82 -43.10 -47.80 -13.00 34.80
Test mode : LTE B26
Frequency(Miz) : 848.3
Channel . 27033
Bandwidth(Miz) : 1.4
e Frequency | Pol. Ar(\?,t:innna (:z:lse Sult_):\t’i;rte Level Limit Margin
[Miz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1 695.83 \Y 5.27 8.71 -53.86 -57.30 -13.00 44.30
QPSK 2 542.64 Vv 6.00 10.76 -47.74 -52.50 -13.00 39.50
3392.74 H 8.04 12.46 -46.28 -50.70 -13.00 37.70
4 239.96 \Y 9.19 13.96 -44.53 -49.30 -13.00 36.30
Note.

1. E.l.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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Test mode . 5G NR n5 DFT-s OFDM
Frequency(Ml) : 834.0
Channel ;166800

Bandwidth(Miz) : 20

e Frequency | Pol. Arétz?nna ?2:': SuE:\t’i;:Jte Level Limit Margin
[Mi] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]

1 648.65 \Y 5.37 8.63 -54.34 -57.60 -13.00 44.60
247454 \Y 5.83 10.58 -46.55 -51.30 -13.00 38.30

QPSK 3296.32 H 7.81 12.26 -44 .85 -49.30 -13.00 36.30
4 119.34 \Y 9.04 13.91 -41.43 -46.30 -13.00 33.30

Test mode : 5G NR n5 DFT-s OFDM

Frequency(Miz) : 836.5

Channel : 167300

Bandwidth(Miz) : 20

e Frequency | Pol. Arg:?nna (:z:lse Sult_):\t’i;:]te Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]

164947 \ 5.37 8.63 -53.64 -56.90 -13.00 43.90
2 480.69 \ 5.85 10.59 -47.16 -51.90 -13.00 38.90

QPSK 3302.48 Vv 7.83 12.27 -44.66 -49.10 -13.00 36.10
4134.11 H 9.06 13.93 -42.43 -47.30 -13.00 34.30

Test mode : 5G NR n5 DFT-s OFDM

Frequency(Miz) : 839.0

Channel : 167800

Bandwidth(Mz) : 20

e Frequency | Pol. Ar(\?,t:innna (:z:lse Sult_):\t’i;rte Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1657.68 \Y 5.35 8.60 -54.75 -58.00 -13.00 45.00
2489.31 H 5.87 10.61 -48.26 -53.00 -13.00 40.00
QPSK 3313.14 \Y 7.85 12.29 -45.36 -49.80 -13.00 36.80
4 146.01 \Y 9.08 13.96 -41.72 -46.60 -13.00 33.60
Note.

1. E.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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Test mode : 5G NR n26 DFT-s OFDM
Frequency(Miz) : 829.0
Channel ;165800
Bandwidth(Miz) ;10
e Frequency | Pol. Arétz?nna ?2:': SuE:\t’i;:Jte Level Limit Margin
[Mi] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1648.24 \Y 5.37 8.63 -53.64 -56.90 -13.00 43.90
2476.18 H 5.84 10.58 -46.96 -51.70 -13.00 38.70
QPSK 3292.63 \Y 7.80 12.25 -44 .95 -49.40 -13.00 36.40
4122.62 \Y 9.05 13.91 -42.24 -47.10 -13.00 34.10
Test mode . 5G NR n26 DFT-s OFDM
Frequency(Miz) . 836.5
Channel ;167300
Bandwidth(MHiz) ;10
e Frequency | Pol. Arg:?nna (:z:lse Sult_):\t’i;:]te Level Limit Margin
[M] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1 664.65 H 5.34 8.62 -53.42 -56.70 -13.00 43.70
2497.92 \Y 5.89 10.62 -47.57 -52.30 -13.00 39.30
QPSK 3325.04 H 7.88 12.32 -44.76 -49.20 -13.00 36.20
4 155.85 H 9.09 13.76 -42.23 -46.90 -13.00 33.90
Test mode . 5G NR n26 DFT-s OFDM
Frequency(Miz) : 844.0
Channel ;168800
Bandwidth(MHiz) ;10
e Frequency | Pol. Ar(\?,t:innna (:z:lse Sult_):\t’i;rte Level Limit Margin
[M] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1679.01 H 5.31 8.66 -53.35 -56.70 -13.00 43.70
2513.10 \Y 5.93 10.72 -45.11 -49.90 -13.00 36.90
QPSK 3353.35 H 7.95 12.38 -45.87 -50.30 -13.00 37.30
4 194.01 \Y 9.13 13.85 -42.68 -47.40 -13.00 34.40
Note.

1. E.l.LR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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8. Measurement equipmen
. . Next Cal.
Equipment Name Manufacturer Model No. Serial No. Date
Spectrum Analyzer R&S FSV30 100914 26.06.30
Spectrum Analyzer R&S FSV40-N 101462 25.10.10
PXA Signal Analyzer KEYSIGHT N9040B US56050101 25.12.03
PXA Signal Analyzer KEYSIGHT N9040B US55230151 26.07.01
Signal Generator R&S SMB100A 176206 26.01.17
Vector Signal Generator R&S SMBV100A 257566 26.07.01
Radio Communication ANRITSU MT8000A 6262093278 26.04.23
Analyzer
Radio Communication ANRITSU MT8000A 6272583191 25.11.01
Analyzer
Wideband Radio R&S CMW500 106840 26.01.17
Communication Tester
Wideband Radio R&S CMW500 141780 26.01.16
Communication Tester
Broadband Resistive WEINSCHEL WA1575 3750 25.10.10
Power Divider
DC Power Supply TOYOTECH TL305TP 20100121 26.06.30
DC Power Supply AGILENT E3632A MY51220373 26.06.30
Temp & Humid Chamber ESPEC CORP. SH-661 92004048 25.10.10
Temp & Humid Chamber| Myeongseong R&P CTHC-50P-DT 20150824-1 25.10.10
Bi-log Antenna Teseq GmbH CBL6112D 62027 26.10.17
Bi-log Antenna ETS-LINDGREN 3143B 00228420 27.07.03
Horn Antenna ETS-LINDGREN 3117 00251528 26.01.21
Horn Antenna ETS-LINDGREN 3117 00246058 26.01.21
Horn Antenna ETS-LINDGREN 3116C 00251516 26.01.20
Horn Antenna ETS-LINDGREN 3116 00086635 26.01.21
. SONOMA
Amplifier INSTRUMENT 310N 421822 25.10.10
. . BZR-0050400-
Amplifier B&Z Technologies 551028-252525 27736 26.04.30
. . Wainwright WHKX10-900-1000-
High pass Filter Instruments GmbH 15000-40SS 1 26.06.30
. . Wainwright
High pass Filter Instruments GmbH WHKX3.0/18G-12SS 44 26.01.16
End of test report
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