KCTL Inc. Report No.:
65, Sinwon-ro, Yeongtong-gu, KR19-SRF0017
Suwon-si, Gyeonggi-do, 16677, Korea
TEL: 82-31-285-0894 FAX: 82-505-299-8311 Page (31) of (123)

www.kctl.co.kr

7.2. Spurious Emissions at Antenna Terminal

Test setup
Attenuator SA %z(lz;[/rzuer?
Limit

According to §22.917(a), §24.238(a), the power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 +

10log(P) dB.

According to §27.53(h), except as otherwise specified below, for operations in the 1695~1710 M,
1710 ~ 1755 Mz, 1755 ~ 1780 Mz, 1915~1920 Mz, 1995~2000 Mz, 2000~2020 Mz, 2110~2155 Mz,
2155~2180 M, and 2180~2200 bands, the power of an emission outside a licensee’s frequency
block shall be attenuated below the transmitter power (P) in watts by at least 43 + 10log(Pwatts)) 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),24.238(b),27.53(h) compliance with these provisions is based on the use
of measurement instrumentation employing a resolution bandwidth of 100 kllz or greater
for frequencies less than 1 (iz and 1 Mk or greater for frequencies greater than 1 (lfz.

2. All path loss of frequency range was investigated and compensated to spectrum analyzer as TDF
function. Please refer to the page 10.
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Test results

Test mode: GSM850

GPRS / Low ch.

EDGE / Low ch.
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30.0 MHz 40001 pts 79.3 MHz, B23.0 MHz 30.0 MHz 40001 pts 79.3 MHz, B23.0 MHz_
2 Marker Table > Marker Table
Type_| Ref | Tre | -Value L V-Yalue L Funtion L Function Resalt | Type_ | Rel | Tre.| 3Vl L ¥-Value L Function, L Function Resalt I
M1 1 822.653 MHz -48.03 dBm ML 1 822.673 MHz -46.91 dBm
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2 Marker Table 2 Marker Table

Type | Ref | Tre | KoValue L V-Value L Function L Function Result I Type. | Rel | Tre | X-Value L ¥-Volue L Function L Function Result

M1 1 998.5334 MHz -54.81 dBm ML 1 998.5297 MHz -54.91 dBm
I e I e
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Type | Ref | Trc | K-value L ¥-value L Function Function Result | 1.0 GHz 30001 pts 200.0 MHz 10.0GH
L 1 1.64855 GHz -48.05 dBm 2 Marker Table
2 1 2.47248 GHz -53.81 dBm Type. | Rel | Tre | X-Value L ¥:Value L Function L Function Resalt |
M3 1 3.29686 GHz -53.67 dBm ML 1 1.64832 GHz -40.76 dBm
I v I v
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Test mode: GSM850
GPRS / Mid ch. EDGE / Mid ch.

Multiview ] Spectrum G [ spectuma [ [spectuma (-] =]
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2 Marker Table > Marker Table

Type | Rel | Trc | H-Walue I Y-Value L Function. L Function Result | Type | Rel | Tre | X-Value I Y-Walue L Function L Function Result |

M1 1 553.064 MHz -51.76 dBm ML 1 553.005 MHz -51.49 dBm
I v T I v
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2 Marker Table 2 Marker Table

Type | Rel | Tro | X-Value i Y-Vahe L Funtion 1 Function Resull | Type | Rel | Tre | X-Value i ¥-Value L Function 1 Function Result |

ML 1 977.1373 WHz -55.05 dBm ML 1 998,541 MHz -55.05 dbm
AT . AT .
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Type_| Ref | Trc | X-Value L ¥-Value L Funciion Function Result | 1L.0GHz 30001 05 S00.0 Mz, 100GHe
1 1.67307 GHz -46.15 dBm 2 Marker Table
M2 1 2.50982 GHz -54.43 dBm Type | Rel | Tre | X-Value 1 ¥-Value L Function 1 Function Resull |
M3 1 3.34613 GHz -54.70 dBm M 1 1.67307 GHz -42.60 dBm
AT v
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Test mode: GSM850

GPRS / High ch.

EDGE / High ch.

Multiview ] Spectrum G [ spectuma [ [spectuma (-] [P s
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2 Marker Table > Marker Table

Type | Rel | Trc | H-Walue I Y-Value L Function. L Function Result | Type | Rel | Tre | X-Value I ¥-Value L Function L Function Result |

M1 1 545.561 MHz -51.66 dBm ML 1 554.91 MHz -51.79 dBm
LI we ] LI we
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2 Marker Table 2 Marker Table
Type | Rel | Tro | X-Value i Y-Vahe L Funtion 1 Function Resull Type | Rel | Tre | X-Value i ¥-Value L Function 1 Function Result |
ML ! 850.0056 MHz -52.27 dbm M 1 850.0019 WHz -54.72 dBm
I v T I v
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i 1 6976 GHz -45.11 dBm Type | Rel | Tre | K- Value X-Walue L Function 1 Function Result J
M2 1 2.5465 GHz -54.94 dBm ML 1 1.69737 GHz -47.26 dbm
AT - AT -
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Test mode: GSM1900

GPRS / Low ch.

EDGE / Low ch.
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2 Marker Table > Marker Table

Type | Rel | Trc | X-Walue I ¥-Walue L Function L Function Result Type | Rel | Tre | X-Value I Y-Value L Function. L Function Result |

M1 1 550.416 MHz -52.27 dBm ML 1 552.593 MHz -52.69 dBm
] LI we ] I ve
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2 Marker Table > Marker Table

Type | Ref | Tre | Yoalue L ¥-Valye I Function, L Function Resalt | Type | Rel | Tre | X-Yalue L ¥-Yalue: I Function L Function Result |

M1 1 8.82384 GHz -41.97 dBm ML 1 B8.81474 GHz -41.95 dBm
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2 Marker Table 2 Marker Table

Type | Ref | Trc | X-Value L ¥:Value L Function L Function Result | Type | Rel | Tre | X-Value L V:Value 1 Function L Function Result |

M1 1 19.74263 GHz -48.70 dBm ML 1 19.73788 GHz -48.74 dBm
T I e (LTI wer
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Test mode: GSM1900
GPRS / Mid ch. EDGE / Mid ch.
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2 Marker Table > Marker Table
Type | Rel | Trc | X-Value I ¥-Walue L Function L Function Result | Type | Rel | Tre | H-Value I Y-Value L Function L Function Result |
M1 1 553.305 MHz -52.17 dBm ML 1 553.897 MHz -52.42 dBm
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Type | Rel | Tro | K-Value 1 ¥-Walue L Function 1 Function Resull | Type | Rel | Tre | X-Value i Y-Value L Function 1 Function Result |
M 1 6.86409 GHz -42.13 dém ML 1 8.85802 GHz -43.10 dBm
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M 1 16.59346 GHz -48.79 dbm M 1 1969163 GHz -48.56 dBm
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Test mode: GSM1900

GPRS / High ch.

EDGE / High ch.

[P | spectrum

Multiview | spectrum :Ep«(rum 2 [ lspmmm 3 T 1
Rl Level 20.00 0 REW 100 Frz 6L Rl Level 200
Att 3048 SWT 40.1 ms = VBW 300 kHz  Mode Auto Sweep Count 1007100 t

1

SGL
Count 100/100

Rel Lewel 20,00 & W L
At 4B BWT 40.1ms = VBW 3 Mz Mode Auto Sweep

e

SGL
Count 1007100

10

MI[1]

1
I I
13 10 6o
20 208
0 20
e .
0t 55
- sty
o b
700 .
30.0 MHz 40001 pts 182.0 MHz, 1.85 GHz 30.0 MHz 40001 pts 182.0 MHz, 1.85 GHz_
2 Marker Table > Marker Table
Type | Rel | Trc | X-Value I ¥-Value L Function L Function Result | Type | Rel | Tre | H-Value I Y-Value L Function Function Result |
M1 1 551.394 MHz -52.38 dBm ML 1 553.806 MHz -52.62 dBm
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2 Marker Table 2 Marker Table

Type | Ref | Tre | X-Value L ¥-Value L Fungtion L Function Result | Type. | Rel | Tre | HeValue L V-Valye L Function Function Result I

M1 1 B.85812 GHz -41.90 dBm ML 1 8.85085 GHz -41.93 dBm
I e (LTI wer
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7 Marker Table 2 Marker Table

|_Ref | Tre | X-value: I ¥-yalue I Function I Function Result | I Rel | Trc | Kovalue Y-vaiue Function, Function Result |
1 19.72088 GHz -45.58 dBm 1 19.67838 GHz -48.55 dBm
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Test mode: WCDMAS850

RMC / Low ch.

HSDPA / Low ch.
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Type | Ref | Tre | oValue: L ¥-Value I Function, L Function Resalt | Type | Rel | Tre | AeValue: L V-Yalue: I Function L Function Result |

e ! 822911 MHz -35.04 dBm M i 822.55 MHz -25.93 dBm

AT - T e

Multiview | Spactrum =]

spectrum2 [ [Spaeuma ]

[uieview [ Spectrum . [= ] spectrum 2

SGL
Count 1007100

Rel Lewel 20,00 & REW 100 kHz
At 3048 = SWT 1 me (~70 ms) = VBW 300 kHz  Mode Auts FFT

e

(=) Specmums = |

RBW 100 kHz
VBW 300 kH:

SGL
T Count 100/100

" 852.40310 MHa|
o
0o a0
EEp——
20 .
. e
e <
N X
Ki = sl 1
I VO AU A (PO ] -S| B [V IV — I P—
[P o
70 0 7o
45,0 Wz F0001 pis. T5.1 MHz/ .0 Grz 5490 WiFz 30001 pis. T5.1 Wiz, 1.0 GHz
|2 Marker Table 2 Marker Table
T Ref | Tre Koyalue l Y-value L Function fFunction Result J Type | Ref | Tre | X-Value l ¥-Value L Function. i |
M1 1 E z -47.21 dBm M1 ¥ z -51.10 dBm
M2 1 852.4106 MHz -51.38 dBm M2 1 B871.3984 MHz -47.08 dBm
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ML 1 Z -49.44 dBm Mi 1 Z -49.39 dBm
M2 1 3.30855 GHz -51.59 dBm M2 1 3.30563 GHz -52.29 dBm
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HSUPA / Low ch.
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Type| Ref | i | Kovalue ¥-Value L Funstion Funstion Resull | Mi 1 X z -52.07 dBm
M 1 622,713 MHz -38.86 dBm M2 i §72.2855 MHz -47.04 dBm
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Test mode: WCDMAS850

RMC / Mid ch.

HSDPA / Mid ch.
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Ref Level 20.00 dEm ABW 100 1 6L Rel Level 20,00
At 3048 SWI 400 me o VBW S0k Mode Auto Sweep Count 100/100
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30.0 MHz 40001 pts 79.4 MHz, 824.0 MHz 30.0 MHz 40001 pts 79.4 MHz, 824.0 MHz_
2 Marker Table > Marker Table

Type | Rel | Trc | H-Walue I ¥-Value L Function L Function Result | Type | Rel | Tre | X-Value I Y-Value L Function. L Function Result |

M1 1 817.202 MHz -45.13 dBm ML 1 821.568 MHz -43.59 dBm

] LI we ] I ve

Multiview | Spactrum (= spectrum 2 [ ][[Spsetums =] [uieview [ Spectrum . [= ] spectrum 2

Rel Lewel 20,00 & REW 100 kHz
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849.0 MHz 40001 pts 15.1 MHz, 1.0 GHz_ 849.0 MHz 40001 pts 15.1 MHz, 1.0 GHz
2 Marker Table 2 Marker Table

Type | Ref | Tre | KoValue L ¥-Value L Function L Function Result | Type. | Rel | Tre | X:-Value L V- Value L Function L Function Result I

M1 1 881.4623 MHz -45.16 dBm ML 1 881.2169 MHz -45.27 dBm
T I e (LTI wer

[umiview - [ spectrum (= [ spectruma (=) spectrum 3

[Muttiview | spectrum

[ Jspectruma | l
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Count 1007100

[ I spectrum 2
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1.0GHz 40001 500.0 Wiz, 100Gz LOGHz 40001 pts. 900.0 MHz/ 100G
2 Marker Table 2 Marker Table
Type | Ref | Trc | X:Value ¥-¥alue L Function Funtion Result | Type | Ref | Tre | X-Value V-Value Function. Function Result |
i 1 .67, Z -53.18 dBm M 1 1.67442 GHz -52.42 dBm
M2 3.34253 GHz -51.22 dBm M2 p 3.3423 GHz -51.57 dBm
J AT . AT .
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HSUPA / Mid ch.

Multiview | spectrum " Ispectruma [ [spectums  [] [uteview [ Spectrumy (=) spectrum 2 [ ][spactuma (=]
Ref Level 20.00 ROV 100 Fz Een Rl Lavel 2000 & RV 100 kriz L
e S0E W 401 ms = VEW S00kez Made Auto Sweep Count 1007100 At 3046 = SWT L ms (~70 ms) = VBW 300k Mode Auto FFT Count 100/100
ML) 850 d ML i5.25
10,3930 W13 07999390 Wi
0
e i
1 .
o s
0 B
s ‘o
[
50 o T 50
po—
[P, D S L IRV LR SRS SIS - R
0 P
70 70
30,0 Mz 0001 pis oA Wz G2A0 M T30.0 Mz 0001 pis 15 1 Wiz LoGHz
? Marker Table 2 Marker Table
Type | Rel | Tro | X-Value 1 ¥-Value L Funglion 1 Function Resull | Type | Rel | Tre | X-Value i V-Value L Funtion 1 Function Result |
i i ©10.393 MHz -48.30 dém [ i §75.9939 MHz -45.25 dbm
L & [ T T T
(A Shect R [Sh A - ] spectrum3 [ [
Ref Level 10.00 B AW 1 1 oL
At 2048 SWI 401 ms = VBW 31FE Mode Auto Swetp Count 100/100
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0
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LoGHz 0001 000V, 100Gz
|2 Marker Table .
Iype | Ref | Trc | X:Walue ¥-¥alue L Function Function Result -
i .67 z -53.64 dBm
Mz 1 3.34568 GHz -50.94 dBm
L &
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Test mode: WCDMAS850

RMC / High ch.

HSDPA / High ch.
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Multiview ] Spectrum G [ spectuman [ [spectuma ] [P s
Ref Level 20.00 dEm ABW 100 1 6L Rel Level 20,00
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30.0 MHz 40001 pts 79.4 MHz, B24.0 MHz 30.0 MHz 40001 pts 79.4 MHz, 874.0 MHz_
2 Marker Table 2 Marker Table

Type | Ref | Tre | HoValue L ¥:Value L Function L Function Result | Type. | Rel | Tre | X-Valye L V-Value L Function Function Result I

M1 1 820.596 MHz -46.25 dBm ML 1 820.596 MHz -46.96 dBm
T I e (LTI wer
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(P SRR = ) spectrum 2 (|| Spectuma
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At 30
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e
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|2 Markcr Table 2 Marker Table
Type | Ref | Tre | Koyalue L ¥-Value Function Function Result | Type | Ref | Tre | -Value L ¥-Value 1 Function |
Mi K z -26.97 dBm M X z -27.12 dBm
M2 i 8928633 MHz -45.33 dBm M2 p 8927058 MHz -45.70 dBm

[umiview - [ spectrum (= [ spectruma (=) spectrum 3

[Muttiview [ spectrum [ ] spectrum 2
L

[ Jspectruma | l
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Count 1007100
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1.0GHz 40001 500.0 Wiz, 100Gz LOGHz 40001 pts. 900.0 MHz/ 100G
2 Marker Table 2 Marker Table
Type | Ref | Trc | X-Value ¥-Yalue Fungtion Function Result | Type | Ref | Tre | X-Value Il V-Value Fungtion. Function Result |
i 1 1.69152 GHz -51.66 dBm Mi 1 9152 GHZ -51.08 dBm
M2 1 3.3828 GHz -49.53 dBm M2 p 3.38303 GHz -49.77 dBm
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HSUPA / High ch.

Multiview | spectrum " Ispectruma [ [spectums  [] [uteview [ Spectrumy (=) spectrum 2 [ ][spactuma (=]
Rel Lavel 20.00 & AW 100t o Ral Leval 20.00 dor RV 100 kriz L
it 308 SWT 401 ms = VBW 300keiz Mode Auto Sweep Count 1007100 At 3068 = SWT L ms (~70 ms) = VBW 300kH:  Mode Auto FFT Count 100/100
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? Marker Table Type | Ref | rc | X-Value Y-valye Function Function Result |
Type | Ref | Trc | X-Value I ¥-value L Function L Functien Result | M; i E z -26.68 dBm
i i 620.596 MHz -46.62 dBm w2 i §92.2333 MHz -45.41 dBm
T we [ T ] T we
(A Shect R [Sh A - ] spectrum3 [ [
Ref Level 10.00 EGE 6L
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2 Marker Table B
Iype | Ref | Trc | X-Walue ¥-Value L Function Function Result -
i 1 175 GHZ -52.12 dBm
M2 1 3.38618 GHz -49.98 dBm
AT -
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Test mode: WCDMA1700

RMC / Low ch.

HSDPA / Low ch.

Spactrum * Ispectuma [ Jspectrums

Cl

8|

RBW 100 ke
048 SWT 40,1 ms = VBW 300 bz

Rel Lewel 20.00 dBm
At 3 Mode At Swesp
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1

e o

13 10 6o
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i e
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30.0 MHz 40001 pts 167.5 MHz, 1.705 GHz_ 30.0 MHz 40001 pts 167.5 MHz, 1.705 GHz_
2 Marker Table 2 Marker Table

T Rel | Trc | X-value ¥:value Function I Function Result Rel | Tre | X-value ¥:Value Function, I Function Result |

1 1.704979 GHz -41.75 dBm 1 1.704895 GHz -42.28 dBm
L & L &

Multiview | Spactrum t

Spectrum 2 _ [ spectrum 3

Rel Lewel 20,00 & RO 11
At 3 VBW 31z Mode duto Sweep

0B SWT 401 ms

e

SGL
Count 100/100

SGL
Count 1007100
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I e
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AEp—
20 208
0 20
e .
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700 .
1,755 GHz 40001 pts 824.5 MHz, 10.0 GHz 1.755 GHz 40001 pts 824.5 MHz, 10.0 GHz
2 Marker Table > Marker Table
Type | Ref | Tre | Yoalue L V-Value I Function L Function Resalt | Type | Rel | Tre | -Value L ¥-Value I Function, L Function Resalt |
M1 1 3.42632 GHz -39.24 dBm ML 1 3.42612 GHz -39.87 dBm
LI we ] LI we
(umiviews [ spectrum (= [ Spectuma (= ) spectrum3 [ l [Muttiview {spectrum [ ]_Sp«trum 2 [ Jseectrums

SGL
Count 100/100

SGL
Count 1007100

o
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20 e 20

208 30t
10 geps
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0 50
70 70

P .
10.0 GHz 40001 pts 1.0 GHz, 20.0 GHz 10.0 GHz 40001 pts 1.0 GHz, 20.0 GHz
2 Marker Table 2 Marker Table

Type | Ref | Trc | Kovalue L V-Value L Function L Function Result | Type | Rel | Trc | H-Value L ¥-Value L Fungtion L Function Result |

M1 1 13.52979 GHz -48.17 dBm ML 1 13.59529 GHz -48.24 dBm
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HSUPA / Low ch.

Multiview

Spectrum

" I spectrum 2

[ I spectrum 3

[mieviow  [Spectium [ spectrum 2
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30.0 Witz 0001 pis T67.5 NIz, 1705 Giiz 1755 Giiz 0001 prs S Mz T0.0Giz

2 Marker Table ? Marker Table
Type | Ref | Tre | X-Value ¥:Value L Function Function Result I Type. | Rel | Tre | X-Value ¥-Value L Function Function Result |
M1 1 1.704979 GHz -42.21 dBm ML 1 3.42632 GHz -41.13 dBm

(A Shect - [Shes U - | spectrum 3

Rel Lewel 10.00 dBm
2048 SWT 400 me

RBW 1 17z
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At
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Count 100/100

20 die
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7 Marker Table
Type_| Ref | Trc |
i i

H-Walue Y-Yalue L Function
13.61478 GHz -48.38 dBm
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Test mode: WCDMA1700

RMC / Mid ch.

HSDPA / Mid ch.

8|

¢

Multiview ] Spectrum G [ spectuma [ [spectuma (-]
Ref Level 20.00 dEm ABW 100 1 6L
At G048 SWT 400 ms @ VEW 0K Mode Auto Swesp Count 100/100
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30.0 MHz F0001 pis 168.0 MHz, 171 GHe 0.0 MHz 40001 pts 168.0 ViHz, 1.71 GHe
2 Marker Table 2 Marker Table

Type | Rel | Tro | X-Value i Y-Vahe Funtion 1 Function Resull | Type | Rel | Tre | X-Value i ¥-Value Function 1 Function Result |

M 1 555.58 MHz -51.95 dBm M 1 554.0 MHz -51.77 dbm
T we T T we

Multiview | spactrum [~ | spectrum 2 C [ Spactrum 3 [ 1 T 1
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1,755 GHz 40001 pts 824.5 MHz, 10.0 GHz 1.755 GHz 40001 pts 824.5 MHz, 10.0 GHz_
2 Marker Table 2 Marker Table

Type | Ref | Tre | XoValue L V-Valye L Function L Function Result I Type. | Rel | Tre | X:Value L ¥-Volue L Function L Function Result |

M1 1 3.46363 GHz -36.58 dBm ML 1 3.46322 GHz -36.43 dBm
I e I e

(i SPRE U - [ Shee UM = )] spectrum3 (]

[Muttiview {spectrum [ ]_Sp«trum 2 [ Jseectrums
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Count 100/100

SGL
Count 1007100

o
10 10
20 e 20

208 30t
10 Ry

- — ot . a———
L — S~ P . — —

0 50

70 70

P .

10.0 GHz 40001 pts 1.0 GHz, 20.0 GHz 10.0 GHz 40001 pts 1.0 GHz, 20.0 GHz
2 Marker Table 2 Marker Table

Type | Ref | Tre | X-Value L V- Value L Function L Function Result I Type. | Rel | Tre | X-Value L ¥:Value L Function L Function Result |

M1 1 19.74863 GHz -48.26 dBm ML 1 19.74788 GHz -48.35 dBm
I e I e
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HSUPA / Mid ch.
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2 Marker Table ? Marker Table
Type | Ref | Tre | X-Value ¥-Value L Function Function Result I Type. | Rel | Tre | X-Value ¥-Value L Function Function Result |
M1 1 554.546 MHz -52.10 dBm ML 1 3.46487 GHz -40.59 dBm
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7 Marker Table
Type_| Ref | Trc |
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H-Walue Y-Value L Function
13.58704 GHz -48.30 dBm
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Test mode: WCDMA1700

RMC / High ch.

HSDPA / High ch.
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o I spectrum 2
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30.0 MHz 40001 pts 168.0 MHz, 1.71 GHz 30.0 MHz 40001 pts 168.0 MHz, 1.71 GHz
2 Marker Table 2 Marker Table
Type| Ref | i | K-Value Y-Value Function L Funstion Resull | Ref | Tre.| X-Vale ¥-Value Funstion L Funstion Resull |
M 1 554.882 MHz -53.07 dbm 1 553.16 MHz -52.06 dém
T we T T we
Multiview | spactrum [~ | spectrum 2 C [ Spactrum 3 [ 1 T 1
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2 Morker Table 2 Morker Table
Type | Ref | Trc | HoValue L ¥-vaiue L Function Function Result | Type | Ref | Trc | 2-Value L ¥-value L Function, Function Result |
o i . 3 -32.24 dBm e 1 . z -32.52 dBm
M2 3.50673 GHz -35.69 dBm M2 3.50364 GHz -36.47 dBm
LI we ] LI we
(umiviews [ spectrum (= [ Spectuma (= ) spectrum3 [ l [Muttiview {spectrum [ ]_Sp«trum 2 [ Jseectrums
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10.0 GHz 40001 pts 1.0 GHz, 20.0 GHz 10.0 GHz 40001 pts 1.0 GHz, 20.0 GHz
2 Marker Table 2 Marker Table

Type | Ref | Trc | HoValue L V-Value L Function L Function Result | Type | Rel | Trc | H-Value L ¥-Value L Fungtion L Function Result |

M1 1 13.68278 GHz -48.19 dBm ML 1 13.56004 GHz -48.17 dBm
I e I e
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HSUPA / High ch.
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7 Marker Table Type | Ref | Trc | X-Value ¥-¥alue Function Function Result |
Type | Ref | Tre | HoValue V-Value L Function Function Result | i 1 © 1 -34.42 dBm
M1 1 550.724 MHz -51.89 dBm M2 p 3.50673 GHz -37.65 dBm
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Type_| Ref | Trc |
i i

HoWalue Y-Value L Function
19.63463 GHz -48.34 dBm

Functian Resull I

Blank

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

KCTL-TIR001-003/2



http://www.kctl.co.kr/

KCTL Inc.

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

Report No.:
KR19.SRF0017 KCTL
Page (50) of (123)

Test mode: WCDMA1900

RMC / Low ch.

HSDPA / Low ch.
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Ref Level 20.00 dEm AW 11 6L Rel Level 2000 i W L 6L
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30.0 MHz 40001 pts 181.5 MHz, 1.845 GHz_ 30.0 MHz 40001 pts 181.5 MHz, 1.845 GHz_
2 Marker Table > Marker Table
Type | Rel | Trc | H-Value I ¥-Value L Function L Function Result | Type | Rel | Tre | X-Value I Y-Value L Function. L Function Result |
M1 1 1.844977 GHz -34.10 dBm ML 1 1.84466 GHz -34.62 dBm
T LI we I ve
Multiview | Spactrumy (= ) spectrum 2 [ ][Spmetrums (=] [usview = [ Spectrumi (= ) spectrum 2 [ [Spactuma =]
el Lavel 20.00 & i 1 1 o L
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Test mode: WCDMA1900
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M 1 19.73863 GHz -48.14 dBm ML 1 19.73563 GHz -48.27 dBm
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Test mode: WCDMA1900

RMC / High ch.

HSDPA / High ch.
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HSUPA / High ch.
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7.3. Band Edge Emissions at Antenna Terminal

Test setup
Attenuator SA %z(lz;[/rzuer?
Limit

According to §22.917(a), §24.238(a), the power of any emission outside of the authorized operating
frequency ranges must be attenuated below the transmitting power (P) by a factor of at least 43 +
10log(P) dB.

According to §27.53(h), except as otherwise specified below, for operations in the 1695~1710 i,
1710 ~ 1755 Mz, 1755 ~ 1780 Mk, 1915~1920 Mz, 1995~2000 M, 2000~2020 Mz, 2110~2155 Mz,
2155~2180 Mk, and 2180~2200 bands, the power of an emission outside a licensee’s frequency
block shall be attenuated below the transmitter power (P) in watts by at least 43 + 10log(Pwatts)) dB.

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

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
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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.

Notes:

1.

2.

Per 22.917(b), 24.238(b), 24.53(h)(3), 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 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 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.
All path loss of frequency range was investigated and compensated to spectrum analyzer as TDF
function. Please refer to the page 10.
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Test results
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Test mode: GSM1900

GPRS / Low ch.

GPRS / High ch.

(o | Seecivam

oz

e e e =)
o

Rl Lewel 30.00 Em REW 5 LH: SoL vel 50,00 Bm REW 3 hre oL
At A04B = SWT 15 (17 ) = VBW 10 kHz Count 100/100 1048 = SWI 15 (~175) = VBW 10kHz Mode Auto FFT Count 100/100
T e T
B
o
Ir i 1At
W " I W
......... I o gom. ik
al Al
A i} o i
I | . |
! 1
17 ] | I
A 1
e ! <k +
N Wi W T
vy i I 1
o a al ) , o
fof w.lwl
20 e viv 1 W B
G I WA i, " U
00 . R R =
CF 1.85 GHz 10401 pt: 200.0 kHz, Span 2.0 MHz [CF 1,91 GHz 1001 pts. 200.0 kHz, Span 2.0 MHz
2 Marker Table 2 Marker Toble
Type | Ref | Tre | KoVl 1 ¥-Value | Funstion Funstion Result | Type | Rel | Tre | A Value 1 ¥-Value 1 Function 1 Function Result |
o 1 1.84996 GHz 20,43 dBm o 1 1.51002198 GHz -20.40 dBm
(LTI wer (LILILIL we

EDGE / High ch.

) svectnana

S6L
Count 100/100

SGL
Count 100/100

0
e i
i [in
W] T
......... " L o cam. L -
o L] == = i T
20k 4 } 20k .
T i, I
M/ LA ./
30 thet ! F ik e
NG
n
u
0 e 20 e
iy L .
60 dim———— — | 0 diap
[CF 1.85 GHz 10401 pt: 200.0 kHz, Span 2.0 MHz [CF 1,91 GHz 1001 pte 200.0 kHz, Span 2.0 MHz
2 Marker Table 2 Morker Toble
Type | Ref | Tre | Hovue 1 ¥-Value. | Funetion Funetion Result | Type | Ref | Tre | KH-Value 1 ¥-yoluce 1 Function 1 Funstion Result |
it ! 1.84998 GHz 24.25 dBm EA 1 1.910022 GHz 24.47 dbm
TIILILL we LTI we

This test report shall not be reproduced, except in full, without the written approval
KCTL-TIR001-003/2



http://www.kctl.co.kr/

KCTL Inc.

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

Report No.:

KR19

Page (60) of (123)

-SRF0017

KCTL

Test mode: WCDMAS850

RMC / Low ch.

RMC / High ch.

XIS e e e e |

(| somcrem

) veemmez ()

Gl )

Rel Level 30.00 dBm REW 50 LHz
At ADE = SWT 15 = VOV 2004HZ Mol

S6L
Count 100/100

TF

Rel Level 30,00 cBm
At a0 4B

RBW 50kH:
SWT 15 = VBW 200kH:  Mode Auto Swess

5GL
Count 100/100

MA[L]  -22.11 dBar
23,9850 MY
B
10 din- 10 gt
7 o
1028 / 1028
{ 1l
/ i
. i
200 - - 20 — e
- M o B
- ) - e
40a REPSS
o — 50
<0t e
o 5730 iz 1001 pts 1.5 Wiz Spon 15,0 Wiz 7 830.0 Mz 1001 pts 1.5 Wiz Span 15.0 Wiz
2 Marker Table 2 Marker Table
Type | Rel | Trg | H-Yahie | ¥-Vahe Funstion I Function Resull I Type | Ref | Tre | H-Yshe I Y-Value I Function Funstion Result |
M1 1 823,985 MHz 22,14 dBm ML 1 849,015 MHz -10.48 dbm
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