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EVALUATION REPORT

Applicant Name: Date of Issue:
SAMSUNG Electronics Co., Ltd. May 16, 2025
Address: Location:
129, Samsung-ro, Yeongtong-gu, HCT CO., LTD.,
Suwon-si, Gyeonggi-do, 16677, Rep. of Korea 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si,
Gyeonggi-do, Republic of Korea
FCCID: A3LSMF761B
APPLICANT: SAMSUNG Electronics Co., Ltd.
Equipment Class(es) : PCE, DSS, DTS, UNII, DCD, DXX, 6CD, 6VL
FCC Rule Part(s) : 2,15,22,24,27,90
Application’s The applicant takes full responsibility that the test data referenced below
Statement : Represents compliance for this FCC ID.
Test Reference: KDB 484596 DO1 Referencing Test Data v03

The detail test data can be found in this documents, Appendix A.

Category Spot Check Verdict
Conducted Output Power Share

Licensed EMC ERP/EIRP Share
RSE Share

Conducted Test Share

Conducted output Power Share

Unlicensed EMC Radiated Band Edge Share
Radiated Spurious Emissions Share

Radiated Field Strength Share

The data from that application has been verified through appropriate spot checks to demonstrate compliance for this device as
shown in the Cross Reference Table. The detail test data can be found in this documents, Appendix A.

Difference between Parent and Variant : For detailed changes, please refer to the manufacturer's technical documentation.

b i |

Report prepared by : Jeong Ho Kim

Approved by : Jong Seok Lee

Engineer of Telecommunication testing center Manager of Telecommunication testing center

Page 1/229



I CT
HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401

REVISION HISTORY

The revision history for this test report is shown in table.

Revision No. Date of Issue Description
0 May 15,2025 Initial Release
Since full testing was NR bands n5 and n71, data referencing
1 May 16, 2025
content has been removed.
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1. Cross Reference Table (Licensed EMC)

1) Datareferencing band
-2G: GSM850(ERP), GSM1900
-3G: WCDMAS850(RSE), WCDMA1700(Main 1 ANT RSE, Sub 5 ANT), WCDMA1900(Main 1 ANT RSE, Sub 5 ANT)
-4G: LTE BS(RSE), B12(17)(Radiated), B13, B25, B26 (Part22)(RSE), B26 (Part90)(RSE), B66(Main 1 Radiated)
-5G: NRn25(2), n66, n77

Note: Data referencing shall exclude the test items listed below.

2) Full test band
-2G: GSM850(Main 1 ANT RSE)
-3G: WCDMA850(ERP), WCDMA1700(Main 1 Ant EIRP, Sub 5 Band edge), WCDMA1900(Main 1 Ant EIRP).
-4G:LTE B2, B4, B5(ERP), B12(Band Edge), LTE B12(17) (Band Edge), B13(Band Edge), B25(Band Edge), B26 (Part22) (ERP),
B26 (Part90) (ERP), B41, B66(Mainl ANT Band Edge, Sub5 ANT Band Edge, Sub 5 ANT Radiated)
-5G:NRn5,n25(Main 1 ANT Band Edge), n41_PC3,n71
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2G/3G
Data
Rule Part Test item Comments
Referencing
§2.1049 Occupied Bandwidth Y Spot-check
Band Edge / Spurious and Harmonic
§2.1051,§22.917(a), § 24.238(a), § 27.53(h) Y Spot-check
Emissions at Antenna Terminal.
Band Edge / Spurious and Harmonic
§2.1051,§27.53(h) Emissions at Antenna Terminal. N Full test
(WCDMA_B4 Sub 5)
§22.913(d), §24.232(d), §27.50(d)(5) Peak- to- Average Ratio Y Spot-check
§2.1055,§ 22.355,§24.235,5 27.54 Frequency stability Y Spot-check
§22.913(a)(5) Effective Radiated Power Y Spot-check
§22.913(a)(5) Effective Radiated Power (WCDMA_B5 Main 1) N Full test
Equivalent Isotropic Radiated Power
§27.50(d)(4) N Full test
(WCDMA Mainl ANT)
§27.50(d)(4) Equivalent Isotropic Radiated Power Y Spot-check
§24.232(c) Equivalent Isotropic Radiated Power Y Spot-check
Equivalent Isotropic Radiated Power
§24.232(c) N Full test
(WCDMA_B2 Main 1)
§2.1053,5§22.917(a), §24.238(a), §27.53(h)  Radiated Spurious and Harmonic Emissions Y Spot-check
Radiated Spurious and Harmonic Emissions
§22.917(a) N Full test
(GSM850)
Spot-check
§2.1046 Conducted Output Power Y
(See Note 1)
LTE, NR Part 22
Data
Rule Part Test item Comments
Referencing
§2.1049 Occupied Bandwidth Y Spot-check
§2.1046 Conducted Output Power Y Spot-check (See Note 1)
§22.913(d) Peak- to- Average Ratio Y Spot-check
E - on of .
§2.1055. §22.355 requency stability /variation of ambient Y Spot-check
temperature
Band Edge / Spurious and Harmonic Emissions v
§2.1051, §22.917(a) at Antenna Terminal. Spot-check
§22.913(a)(5) Effective Radiated Power N Full test
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. Data
Rule Part Test item Comments
Referencing
§2.1053, §22.917(a) Radiated Spurious and Harmonic Emissions Y Spot-check
LTE, NR Part 24
. Data
Rule Part Testitem A Comments
Referencing
§2.1049 Occupied Bandwidth Y Spot-check
§2.1046 Conducted Output Power Y Spot-check (See Note 1)
Band Edge / Spurious and Harmonic Emissions
§2.1051, §24.238(a) . y Spot-check
at Antenna Terminal..
§2.1051, §24.238(a) Band Edge / Spurious and Harmonic Emissions N Full test
at Antenna Terminal.. (LTE B25, n25_M1)
§24.232(d) Peak- to- Average Ratio Y Spot-check
§24.235 Frequency stability Y Spot-check
§24.232(c) Equivalent Isotropic Radiated Power Y Spot-check
§2.1053, §24.238(a) Radiated Spurious Emissions Y Spot-check
LTE, NR Part 27
. Data
Rule Part Test item Comments
Referencing
§2.1049 Occupied Bandwidth Y Spot-check
§2.1046 Conducted Output Power Y Spot-check (See Note 1)
§2.1051, Band Edge / Spurious and Harmonic Emissions N
§27.53(g) at Antenna Terminal. Full test
Frequency stability /variation of ambient v
§2.1055, §27.54 temperature Spot-check
§27.50(c)(10) Effective Radiated Power N Full test
§2.1053, §27.53(g) Radiated Spurious and Harmonic Emissions N Full test
§2.1051, Band Edge / Spurious and Harmonic Emissions N
. Full test
§27.53(c) at Antenna Terminal..
§27.50(h)(2) Effective Radiated Power Y Spot-check
Band Edge / Spurious and Harmonic Emissions
§2.1051, §27.53(h) N Full test

at Antenna Terminal. (LTE B66)
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. Data
Rule Part Test item Comments
Referencing
Band Edge / Spurious and Harmonic Emissions v
§2.1051, §27.53(h) 4t Antenna Terminal. Spot-check
§27.50(d)(5) Peak- to- Average Ratio Y Spot-check
Frequency stability /variation of ambient y
§2.1055, §27.54 Spot-check
temperature
Equivalent Isotropic Radiated Power q
§2.1053, §27.53(h) Radiated Spurious and Harmonic Emissions Y Spot-check
§2.1053, §27.53(m)(4) Radiated Spurious and Harmonic Emissions Y Spot-check
§2.1051, §27.53(n)(2), Band Edge / Spurious and Harmonic Emissions v
' Spot-check
§27.53(1)(2) at Antenna Terminal.
Part90
Data
Rule Part Testitem Comments
Referencing
§2.1049 Occupied Bandwidth Y Spot-check
Frequency stability / variation of ambient
§2.1055, §90.213 Y Spot-check
temperature
§2.1053, §90.691 Radiated Spurious and Harmonic Emissions Y Spot-check
Spot-check  (See
§2.1046, §90.635 Conducted Output Power Y
Note 1)

Note:
1. The Tune-up power of the SM-F761U and SM-F761B are same. Please refer to the results of the SAR report.
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2. Cross Reference Table (Unlicensed EMC)

1) Data referencing
- [BT], [BT LE 5.4], [UNI], [UNII ax], [UNII 6G], [DTS], [DTS ax], [WPT], [NFC], [DFS] Test Report
2) Additional test
- [DTS] Test Report = 802.11b, g, n, ac Ch.12 ~ Ch.13.
- [DTS ax] Test Report = 802.11ax Ch.12~Ch.13.

Equipment ) Data
Rule Part Testitem Comments
Class Referencing
15.247(a)(1) 20 dB Bandwidth Y Spot-check
N/A Occupied Bandwidth Y Spot-check
15.247(b)(1) Conducted Maximum Peak Output Power Y Spot-check
15.247(a)(1) Carrier Frequency Separation Y Spot-check
15.247(a)(1)(iii) Number of Hopping Frequencies Y Spot-check
15.247(a)(1)(iii) Time of Occupancy Y Spot-check
DSS
(BT) 15.247(d) Conducted Spurious Emissions Y Spot-check
15.247(d) Band Edge (Out of Band Emissions) Y Spot-check
15.207(a) AC Power line Conducted Emissions Y Spot-check
15.247(d),
15.205, Radiated Spurious Emissions Y Spot-check
15.209
15.247(d),
15.205, Radiated Restricted Band Edge N Spot-check
15.209
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Equipment ) Data
Rule Part Testitem Comments
Class Referencing
15.247(a)(2) 6 dB Bandwidth Y Spot-check
15.247(b)(3) Conducted Maximum output power N Spot-check
15.247(e). Power Spectral Density Y Spot-check
15.247(d) Band Edge (Out of Band Emissions) Y Spot-check
DTS
15.207 AC Power line conducted Emissions Y Spot-check
(BTLE)
(WLAN 2.4GHz) 15.247(d)
15.205 Radiated Spurious Emissions Y Spot-check
15.209
15.247(d)
15.205 Radiated Restricted Band Edge Y Spot-check
15.209
Equipment ) Data
Rule Part Testitem Comments
Class Referencing
2.1049 Emission bandwidth. Y Spot-check
DCD
15.209 Radiated emission Y Spot-check
(WPT)
15.207 AC Power Line Conducted Emission Y Spot-check
Equipment ) Data
Rule Part Testitem Comments
Class Referencing
Part 15.225 (a), (b), (c) Radiated Electric Field Emissions Y Spot-check
Part 15.209 Radiated Electric Field Emissions Y Spot-check
DXX
Part 15.225 (e) Frequency Stability Y Spot-check
(NFC)
Part 15.207 AC power conducted emissions Y Spot-check
Part 15.215 (c) 20 dB Bandwidth Y Spot-check
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Equipment ) Data
Rule Part Testitem Comments
Class Referencing
§15.407
26 dB Bandwidth Y Spot-check
(for Power Measurement)
15.407(e) 6 dB Bandwidth Y Spot-check
§15.407(a)(1),(2),(3) Maximum Conducted output power Y Spot-check
§15.407(a)(3)(iii) Maximum EIRP Output Power Y Spot-check
§15.407(a)(1),(2),(3) Maximum Power Spectral Density Y Spot-check
15.207

AC conducted Emission Y Spot-check

15.407(b)(8)

UNII

§15.407(g)

(WLAN 5GHz) & Frequency Stability Y Spot-check
§2.1055

§15.407(b)

(1),(2),(3),(4)
Undesirable Emissions Y Spot-check

§15.407(b)(5)(ii),(iii)

§15.35(b)
15.205, General Field Strength
Y Spot-check
15.407(b)(9),(10) (Restricted bands and Radiated emission)
15.407(h) DFS Y Spot-check
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Equipment . Data

Rule Part Testitem Comments
Class Referencing
§15.407(a)(10) 26dB Bandwidth Y Spot-check
§15.407(a)(10) 99% Bandwidth v Spot-check
§15.407(a)(4) Output Power Maximum EIRP Y Spot-check
Output Power Maximum EIRP Power
§15.407(a)(4) P _ Y Spot-check
Spectral Density
15.407 (b)(9) AC Conducted Emissions Y Spot-check
§15.407(d)(6) Contention Based Protocol Y Spot-check
6CD & 6VL 515.407(g) Frequency Stability Y Spot-check
(WLAN 6GHz)
Proper Power Adjustment, Client Devices Connected

§15.407(a)(7) P J % Spot-check

to a Standard Power Access Point

§15.407(2)(7) Dual Client Test, Demonstration of Proper Power

Y Spot-check
§15.407(a)(8) Adjustment based on Associated AP
§ 15.407(b)(7) In-Band Emissions y Spot-check
(Emissions Mask)
§15.407(b) Undesirable Emissions Y Spot-check
15.205
’ General Field Strength Limits(Restricted Bands and
Y Spot-check
15.407(b)(9),(10) Radiated Emission Limits)
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Appendix A. The Spot check test data

1. Summary of the spot check for Licensed EMC - Radiated

1.1 EFFECTIVE RADIATED POWER

Ch./Freq. Measured = Substitute Ant. Gain Limit ERP
Mode Level Level dBd C.L Pol.
channel  Freq.(MHz) (dBm) (dBm) (dBd) W W dBm
GSM850 128 824.2 824.2 -24.16 38.84 -9.95 H <7.00 0.556  27.45
h./Freq. Measured = Substitute Limi ERP
Ch./Freq Ant. Gain mit
Mode Level Level (dad) C.L Pol.
channel  Freq.(MHz) (dBm) (dBm) W W dBm
LTEB12(17) 23095 707.5 -30.60 29.31 -9.65 1.30 H 0.069 18.36
<3.00
LTEBI3 23230 782.0 -32.15 30.04 -9.95 1.40 H 0.074  18.69
Frequency
A3LSMF761U A3LSMF761B Deviation
Mode (MHz) Mode
(dBm) (dBm) (dB)
MHz Ch.
GSM850 824.2 128 VOICE 27.35 27.45 -0.10
LTE B12(17)
707.5 23095 QPSK 18.89 18.36 0.53
(B.W 1.4 MH2)
LTEBI13
782.0 23230 QPSK 19.43 18.69 0.74
(B.W 5 MHz)
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1.2 EQUIVALENT ISOTROPIC RADIATED POWER

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

Ch./Freq. Measured = Substitute Ant. Gain Limit EIRP
Mode Level Level (dB) C.L Pol.
channel = Freq.(MHz) (dBm) (dBm) ! W W dBm
GSM1900 661 1880.0 -14.66 20.71 10.11 221 V 0.726 @ 2861
LTEB2 26365 | 18825 2017 14.81 10.40 221 H 0200 23.00
(Main 1 ant)
LTE B25
(Sub 5 ant) 26590 1905.0 -20.75 14.17 10.40 2.19 V <2.00 0.173  22.38
Sub6 n25(2)
(Main 1 ANT) 376500 1870.00 -18.33 15.58 10.39 2.16 H 0.240 = 23.81
Sub6 n25(2)
(Sub 5 ANT) 379000 1870.00 -19.39 14.52 10.39 2.16 H 0.188 |« 22.75
Ch./ Freq. Measured = Substitute Ant. Gain Limit EIRP
Mode Level Level dBi C.L Pol.
channel  Freq.(MHz) (dBm) (dBm) (dBi) W W dBm
WEDMALTOD 1412 17324 -22.52 11.75 9.91 2.08 H 0.091 19.58
(Sub 5 Ant)
LT.E 566 132597 1772.5 -18.45 15.31 10.25 2.09 H 0.222 = 2347
(Main 1 ant)
L1E BO6 132572 1770.0 -19.12 14.58 10.24 2.09 H 0.187 | 22.73
(Sub 5 ant)
qu6 o6 355500 1777.50 -19.15 1421 10.50 2.09 H 0.183 2262
(Main 1 ANT) <100
Sub6 n66 ’
(Sub 5 ANT) 355500 1777.50 -19.45 13.91 10.50 2.09 V 0.171 2232
Sub6 n77
(3450 MHz - 634332 3514.98 -22.63 15.89 12.04 3.04 H 0.308 24.89
3550 MHz)
Sub6 n77
(3700 MHz - 649334 3840.00 -23.21 16.74 11.58 3.20 H 0325 2512
3980 MHz)
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Modulation Frequency Mode A3LSMF761U  A3LSMF761B  Deviation
MHz Ch. (dBm) (dBm) (dB)
GSM1900 1880.0 661 VOICE 28.73 28.61 0.12
WCDMA B2
1852.4 9262 RMC 18.71 18.27 0.44
(Sub 5 ant)
WCDMA B4
1732.4 1412 RMC 18.89 19.58 -0.69
(Sub 5 ant)
LTE B25
(Main 1 ant) 1882.5 26365 QPSK 23.07 23.00 0.07
(B.W20 MHz)
LTE B25
(Sub5ant) 1905.0 26590 QPSK 23.71 22.38 1.33
(B.W 20 MHz)
LTE B66
(Main 1 ant) 1772.5 132597 QPSK 22.82 23.47 -0.65
(B.W 15MHz)
Sub6 n25(2) (Main 1
ANT) 1870.00 376500 PI/2 BPSK 25.26 23.81 1.45
(B.W 40 MHz)
Sub6 n25(2) (Sub 5ANT)
(B 40 MH2) 1870.00 379000 P1/2 BPSK 23.32 22.75 0.57
Sub6 n66 (Main 1 ANT)
(B 5 MH2) 1777.50 355500 Pl/2 BPSK 23.40 22.62 0.78
Sub6 n66 (Sub 5 ANT)
(B 5 MH2) 1777.50 355500 Pl/2 BPSK 22.05 22.32 -0.27
Subb n77
(3450 MHz - 3550 MHz) 3514.98 634332 Pl/2 BPSK 24.38 24.89 -0.51
(B.W 70 MHz)
Subb n77
(3700 MHz - 3980 MHz) 3840.00 656000 Pl/2 BPSK 25.23 25.12 0.11
(B.W 80 MHz)
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1.3 RADIATED SPURIOUS EMISSIONS

Mode, Measured . Substitute
Channel, e Level Antgain Level cL Pol. Rysult
(Frequency) (dBm) (dBm]
GSM1900 7639.20 -53.97 11.56 -49.90 4.68 v -43.02
WCDMA B2
7,630.40 -54.21 11.56 -50.25 4.66 v -43.35
(Main 1 Ant)
WCDMA B2
7,409.60 -55.32 11.09 -51.38 4.57 H -44.86
(Sub 5 Ant)
WCDMA B4
7,010.40 -53.98 11.07 -50.78 4.4 \ -44.13
(Main 1 Ant)
WCDMA B4
7,010.40 -54.79 11.07 -51.59 4.4) % -44.94
(Sub 5 Ant)
WCDMA B5 3,305.60 -51.73 11.09 -59.99 2.97 H -51.87
LTEBS
CH 20425 1653.00 -54.67 11.09 -62.93 2.97 H -54.81
(826.5)
LTE B12(17)
CH 23095 2122.50 -45.70 9.36 -57.34 2.28 V -50.26
(707.5)
LTEB13
CH 23230 3,128.0 0.00 10.49 -7.84 2.86 V -0.21
(782.0)
LTE B25
(Main 1 ant)
7620.00 -44.16 11.14 -46.95 4.65 H -40.46
CH 26590
(1905.0)
LTE B25
(Sub 5 ant)
7,440.00 -43.00 10.78 -45.41 4.58 H -39.21
CH 26140
(1860.0)
LTE B26(part22)
CH 26915 3,346.00 -53.13 11.10 -61.79 2.96 v -53.65
(836.5)
LTE B66
(Main 1 ant)
7,090.00 -44.72 10.91 -48.97 448 H -42.54
CH 132597
(1772.5)
Sub6 n25(2)(Main 1 ANT)
CH 376500 7530.00 -63.73 11.57 -48.96 4.60 % -41.99
(1882.5)
Sub6n25(2) (Sub 5 ANT) 7580.00 -63.23 11.61 -48.66 4.65 V -41.70
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CH 379000
(1895.0)

Sub6 n66 (Main 1 ANT)
CH 355500 7110.00 -61.45 10.80 -46.95 448 v -40.63
(1777.5)

Sub6 n66 (Sub 5 ANT)
CH 355500 7110.00 -60.78 10.80 -46.28 448 H -39.96
(1777.5)
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Mode, Measured : Substitute
Channel, (Flvrlle—|qz) Level An&lgﬁm Level C.L Pol. (RdeBs%c
(Frequency) (dBm) (dBm]
Sub6 n77
(3450 MHz - 3550 MHz)
CH 634332 7029.96 -41.95 11.04 -35.30 4.42 H -28.68
(3515.0)
Sub6 n77
(3700 MHz - 3980 MHz
CH 649334 7480.02 -52..80 11.45 -45.26 4.62 H -38.43
(3740.01)
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. Frequency A3LSMF761U A3LSMF761B -
Modulation Mode Deviation (dB
TR h (dBm) (dBm) (¢8)
GSM1900 1909.8 810 Voice 4343 43.02 -0.41
WCOMARD
(Main 1 Ant) 1907.6 9538 RMC 44,85 4335 -1.50
WCDMA B2
(Sub 5 Ant] 18524 9262 RMC 4421 -44.86 0.65
WCDMABA
(Main LAnf] 1752.6 1513 RMC 44.5) 4413 -0.39
WCDMABA
(Sub 5 ANt 1752.6 1513 RMC 4517 44,94 023
WCDMA B5 826.4 4132 RMC -51.87 53.96 2.09
5.5 M) 8265 20425 QPSK 54.34 54.81 0.47
i iy 075 23095 QPSK 5529 5026 5.03
(BLwT/E5BMlS|z) 782.0 23230 QPSK 58,62 5834 028
[TEB25
(Main 1 ant) 1905.0 26590 QPSK -39.87 40 46 0.59
(BW 20 MH?)
[TE B25
(Sub 5 ant) 1860.0 26140 QPSK 39,62 3921 041
(BW 20 MH2Z)
LT@%%%%?” 836.5 26915 QPSK -55.06 -53.65 141
[TEB66
(Main 1 ant) 17725 132597 QPSK 41.82 4254 0.72
(BW 15 MH?)
Sub6 ?éiﬂ%j:z)l ANT)  1geos 376500 | PI/2 BPSK 4121 -41.99 0.78
Sub6 gi@%iﬂuﬁj ANT) 1ges0 379000 PI/2 BPSK -41.26 41.70 0.44
Subb <%65v(5MfA'Ezl> ANT) 17775 355500  PI/2 BPSK _41.68 -40.63 -1.05
SUb6<g6v3 ESAUAZZANU 17775 355500 PI/2 BPSK 42,69 -39.96 273
Subb n77
(3450 MHz-3550 MHz)  3515.00 = 634332 PI/2BPSK -31.90 -28.68 322
(BW 70 MHz)
Sub6 n77
(3700 MHz-3980 MHz)  3740.01 649334  PI/2BPSK 39.01 3843 058
(B.W 80 MHz)
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2. Summary of the spot check for Licensed EMC - Conducted

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

-2G3G-
Main 1 ANT
P.AR. Limit
Mode Channel
=Ppk-Pavg (dB) (dB)
GSM850 190 3.14
13
GSM850(Ori.) 190 3.16
Frequency
Mode Channel Data (kHz)
(MHz)
GSM850 190 836.60 248.00
GSM850(0ri.) 190 836.60 242.67
Frequency of Maximum Factor Measurement Result Gap
Mode Channel
Harmonic (GHz) (dB) Maximum Data (dBm) (dBm) (dB)
836.6 3.7787 271.976 -57.82 -29.842
GSM850 0.91
836.6(0ri.) 6.6102 28.591 -57.53 -28.935
‘ Gap
Maximum Data (dBm)
(dB)
Mode Channel Block Block Block
Block Block Block Block Block Block
Edgel Edge 2 Edge3
Edge 1 Edge?2 Edge3 . A . Edgel Edge?2 Edge3
(Ori.) (Ori.) (Ori.)
824.2 -23.244 -52.099 - -22.579 -52.207 - 0.66 0.11
GSM850
848.8 -22.609 -52.766 - -25.363 -52.825 2.75 0.06

Page 18 /229



HCTCO,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401

(=] MODE: GSM850

[=] OPERATING FREQUENCY: 836,600,000 Hz

[=] CHANNEL: 190

[=] REFERENCE VOLTAGE: 3.880VDC

[=] DEVIATION LIMIT: =+ 0.00025% or 2.5 ppm

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) O] (Hz) Error (Hz) (%) ppm
100 % +20(Ref) 836600010 0.0 0.000 000 0.0000
100 % -30 836600 000 9.6 -0.000 001 -0.0115
100 % -20 836600003 -6.6 -0.000 001 -0.0079
100 % -10 836599998 -11.1 -0.000 001 -0.0133
100 % 3.880 0 836600015 5.0 0.000 001 0.0060
100 % +10 836 600002 -7.5 -0.000 001 -0.0090
100 % +30 836600003 6.9 -0.000 001 -0.0082
100 % +40 836 600 004 5.5 -0.000 001 -0.0065
100 % +50 836 600 005 4.3 -0.000 001 -0.0052
Batt. Endpoint 3.300 +20 836599 995 -14.7 -0.000 002 -0.0175

Frequency Stability

Deviation (ppm)

+20(Ref) 30 -20 -10 0 +10 +30 +40 +50 +20
Temperature (C)
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HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

B GSM850 MODE (190 CH.) Peak-to-Average Ratio

Q Frequency
Input Z: 50 O Atten: 20 dB Trig: RF Burst Center Freq: 836.600000 MHz f
Corr CCorr [ 4F Gain:Low  Counts: 2.00 Mi2.00 Mpt (Center Frequerncy
Freq Ref: Int (S) Radio Std: None 836.600000 MHz

CF Step
1 Metrics 5.000000 MHz

Auto
Average Power : J Man

30.27 dBm = i i : f | IFreq Offset
55.24 % at 0 dB | 0Hz :

10.0 % 2.76 dB
1.0 % 3.01dB
0.1 % 3.14dB
0.01 % 3.20dB
0.001 % 3.24dB
0.0001 % 3.29dB

3.29dB
33.56 dBm

0.00 dB ) ) ) = : 20.00 dB
Info BW 250.00 kHz

25, 2025 w A
I= b’ (ﬁ‘ - ? ??:19:'31.%1- I A

; ﬁ Frequency
KEYSIGHT Input RF Inpul Z 50 0 Atien: 20 dB Trig: Free Run  (Center Freq: 836.600000 MHz Center Freque
RL Coupling: DC Coir CCorr Preamp: Off Gate: Off Avg|Hold; 100/100 = feq
> Aign: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None 836.600000 MHz

NFE: Adaptive
Span
Ref Lvl Offset 27.25 dB

Ref Value 40.00 dBm
CF Step

100.000 kHz
Auto

Pty

Center 836.6000 MHz #Video BW 12.000 kHz
#Res BW 3.9000 kHz Sweep 62.7 ms (1001 pts)

2 Metrics

Occupied Bandwidth
248.00 kHz Total Power 37.9 dBm

Transmit Freq Error -1.283 kHz % of OBW Power 99.00 %
x dB Bandwidth 318.8 kHz xdB -26.00dB

25, 2025 = Q4]
== = - ? ?grseﬂsm .l [
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Bl GSM850 MODE (190 CH.) Conducted Spurious Emissions

Q Frequency
KEYSIGHT Input RF Input Z: 50 O #Atten: 20 dB PNO: Fast #Avg Type: Power (RMS] 1|
RL  op. Couping DC  CorCCorr Preamp: Off Gate: Off Trig. Free Run 1— | |Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain; Low 5.015000000 GHz
NFE: Adaptive Sig Track: Off PPPPPP

L Span
1 Spectrum Mkri1 3.778 72 GHz 9.97000000 GHz

Ref Level 10.00 dBm -27.82 dBm Swept Span
Zero Span

Full Span

Stop Freq
10.000000000 GHz

- e ,-.- i R e 7l ; o b ¥ 7 B r, = ey e R A
IR T T N F TN iy b ey 75 e, ST U T ST U TR S LR R A L
i el ".“1'.11‘,'1‘! bt AT R g L i il i v

A AUTO TUNE
Start 30 MHz #Video BW 3.0 MHz Stop 10.000 GHz,

#Res BW 1.0 MHz Sweep ~18.1 ms (1001 pts)| |CF Step
5 Marker Table v 997.000000 MHz

Auto
Mode Trace Scale X Y Function Function Width Function Value Man
f 377872 GHz  -57.82 dBm = .

1 f 837.57 MHz __ 5.593 dBm orT-iqzmhe

X Axis Scale

Log
Lin

l’ Apr 25, 2025 | < sa [I‘]
e | 10:59:23 AM | 2— [ 2 ] il

Bl GSM850 MODE (128 CH.) Block Edge 1

Q Frequency
KEYSIGHT Input RF Input Z: 50 O #Atten: 20 dB PNO: Best Wide  #Avg Type: Power (RMS| >
RL  op. Couping DC  CorCCorr Preamp: Off Gate: Off Trig. Free Run 1— | |Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain; Low 824.000000 MHz

NFE: Adaptive Sig Track: Off AAAAAA

Span

1 Spectrum Ref Lvl Offset 27.25 dB 1.00000000 MHz
S??!EIDN 10 dB Ref Level 27.25 dBm Swept Span
g T Zero Span

Full Span

Stop Freq
824.500000 MHz

[ AUTOTUNE |

CF Step
100.000 kHz

Auto
Man

" - Freq Offset
1"""*:'5".[-'“']"."]:";5'- »"'l_-l,alf'-'.'.-".'i: 8 | 0Hz

X Axis Scale
Center 824.0000 MHz #Video BW 12 kHz Span 1.000 MHz Log

#Res BW 3.9 kHz #Sweep 5.00 s (1001 pts) Lin
ard Apr 25, 2025 | wa ([(R] w
Ll | E\’ (-3 - ? 10:57:47 AM | >— - u;! LA
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Bl GSM850 MODE (128 CH.) Block Edge 2

Q Frequency

Center Frequency
823.500000 MHz

#Atten: 20 dB
Preamp: Off

Input Z: 50 O
Corr CCorr

Freq Ref: Int (S)
NFE: Adaptive

KEYSIGHT ?PU'—I RF G
Joupling: DC
RL =%~ Ljion Auto

PNO: Best Wide  #Avg Type: Power {RMS1— o)
Gate: Off Trig: Free Run
IF Gain: Low

Sig Track: Off AAAAAA

Mkr1 823.975 MHz
-23.24 dBm

Span
1.00000000 MHz

Swept Span
Zero Span

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 27.25 dB
Ref Level 17.25 dBm

Full Span

Stop Freq
824.000000 MHz

[ AUTOTUNE |
CF Step
100.000 kHz

" Auto
r,il,l‘& L bbbty L At Man
i Freq Offset
0Hz

Il.hl.ﬂ I,IFJ ‘i, |

X Axis Scale

Center 823.5000 MHz
#Res BW 3.9 kHz

#Video BW 12 kHz

Span 1.000 MHz
#Sweep 5.00 s (1001 pts)

9 c A

Apr 25, 2025 |
10:58:17 AM | >—

12 B 55 4

Log
Lin

Bl GSM850 MODE (128 CH.) Block Edge 3

Q Frequency

Center Frequency
821.000000 MHz

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain; Low
Sig Track: Off

Input Z: 50 O
Corr CCorr

Freq Ref: Int (S)
NFE: Adaptive

KEYSIGHT '(ljﬂutl RF G
-oupling: DC
RL Align: Auto

#Avg Type: Power {RMS1— o)
Trig: Free Run

AAAAAA

1 Spectrum
Scale/Div 10 dB

Center 821.000 MHz
#Res BW 100 kHz

Ref Lvl Offset 27.25 dB

Ref Level 10.00 dBm

Mkr1 822.984 MHz
-92.10 dBm

o A Lt Pl st S AL AL A P e A

#Video BW 300 kHz

Span 4.000 MHz
#Sweep ~5.03 s (1001 pts)

9 IcF step

Span

4.00000000 MHz
Swept Span
Zero Span

Full Span

Start Freq

819.000000 MHz

Stop Freq
823.000000 MHz

[ AUTOTUNE |

400.000 kHz

Auto
Man

Freq Offset
0Hz

9 c A

Apr 25, 2025 |
10:58:47 AM | >—

12 B 55 4
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KEYSIGHT !nput RF

Coupling; DC
RL =%~ Ljion Auto

Bl GSM850 MODE (251 CH.) Block Edge 1

Input Z: 50 O
Corr CCorr

Freq Ref: Int (S)
NFE: Adaptive

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain; Low
Sig Track: Off

#Avg Type: Power {RMSF o)
Trig: Free Run %

AAAAAA

1 Spectrum
Scale/Div 10 dB

Center 849.0000 MHz
#Res BW 3.9 kHz

Ref Lvl Offset 27.25 dB
Ref Level 27.25 dBm

#Video BW 12 kHz

Aan L L
TR l‘l‘:'-i.'|!--.-"| |

Span 1.000 MHz
#Sweep 5.00 s (1001 pts)

£

Center Frequency
849.000000 MHz

Frequency

Span
1.00000000 MHz

Swept Span
Zero Span

Full Span

Stop Freq

849.500000 MHz

AUTO TUNE
CF Step
100.000 kHz

Auto
Man

Freq Offset
0Hz

TRYED

KEYSIGHT '(ljﬂutl RF G
-oupling: DC
RL Align: Auto

) | Apr 25,2025
11:00:20 AM | 32—

—
ala l‘i A

Bl GSM850 MODE (251 CH.) Block Edge 2

Input Z: 50 O
Corr CCorr

Freq Ref: Int (S)
NFE: Adaptive

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain; Low
Sig Track: Off

#Avg Type: Power {RMSF o)
Trig: Free Run %

AAAAAA

X Axis Scale

Log
Lin

1 Spectrum
Scale/Div 10 dB

Ref Lvl Offset 27.25 dB
Ref Level 17.25 dBm

Mkr1 849.021 MHz
-22.61 dBm

Center 849.5000 MHz
#Res BW 3.9 kHz

#Video BW 12 kHz

L1l M ik | il IJ'
i g

Span 1.000 MHz
#Sweep 5.00 s (1001 pts)

£

Center Frequency
849.500000 MHz

Frequency

Span
1.00000000 MHz

Swept Span
Zero Span

Full Span

Stop Freq

850.000000 MHz

AUTO TUNE
CF Step
100.000 kHz

Auto
Man

Freq Offset
0Hz

TRYED

) | Apr 25,2025

11:00:50 AM | 52

—
ie l‘i A
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HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

Tel. +82 316456300 Fax. +82 316456401

Bl GSM850 MODE (251 CH.) Block Edge 3

1 Spectrum

Scale/Div 10 dB

Input Z: 50 (0
Corr CCorr

Freq Ref: Int (S)
NFE: Adaptive

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain; Low
Sig Track: Off

#Avg Type: Power (RM._F
Trig: Free Run

Ref Lvl Offset 27.25 dB
Ref Level 10.00 dBm

#Video BW 300 kHz

9 Apr 25, 2025
e | 11:01:20 AM
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| Centrequency
852.000000 MHz

Swept Span
Zero Span

Stop Freq
854.000000 MHz
AUTO TUNE

\CF Step
400.000 kHz

Auto
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HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +8231 6456300 Fax. +82 316456401

Pavg (Duty Cycle)
Measured Measured P.AR.
Limit
Mode Channel PPk PAvg Tx Total Tx On Factor = PPk - (B
GSM1900 1880 29.994 20.19 4.6160 0.5475 9.26 0.55
GSM1900 13
) 1880 27.835 14.71 4616 0.5475 9.26 3.86
(Ori.)
Frequency Data
Mode Channel
(MHz2) (kHz)
GSM1900 661 1880.00 243.83
GSM1900(Ori.) 661 1880.00 246.66
Frequency of Maximum Measurement Result Gap
Mode Channel Factor
Harmonic (GHz) Maximum Data (dBm) (dBm) (dB)
1880 19.27000 29.489 -53.989 -24.500
GSM1900 : 0.78
1880 Ori.) 18.70000 29.489 -54.773 -25.284
Gap
Maximum Data (dBm)
(dB)
Mode Channel Block Block Block
Block Block Block Block Block Block
Edge 1 Edge 2 Edge 3
Edge 1 Edge?2 Edge 3 A A A Edge 1 Edge?2 Edge3
(Ori.) (Ori.) (Ori.)
850.2 - -25.755 -41.216 - -25.766 -37.069 - 0.01 4.15
GSM1900
1909.8 - -25.815 -40.974 - -26.685 -39.365 - 0.87 1.61
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HCTCO,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401

(=] Mode: GSM1900

[=] OPERATING FREQUENCY: 1850,200,000 Hz

[=] CHANNEL: 512

[=] REFERENCE VOLTAGE: 3.880 VDC

[=] DEVIATION LIMIT: Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (°C) (Hz) Error (Hz) (%) PP
100 % +20(Ref) 1850 199 980 0.0 0.000000 0.0000
100 % -30 1850 199 957 -23.0 -0.000 001 -0.0124
100 % -20 1850199971 9.5 -0.000 001 -0.0051
100 % -10 1850 199 964 -16.5 -0.000 001 -0.0089
100 % 3.880 0 1850199 959 -21.6 -0.000 001 -0.0117
100 % +10 1850199 959 -21.3 -0.000 001 -0.0115
100 % +30 1850 199 966 -14.4 -0.000 001 -0.0078
100 % +40 1850 199 959 21.2 -0.000 001 -0.0115
100 % +50 1850 199 958 219 -0.000 001 -0.0119
Batt. Endpoint 3.300 +20 1850199 968 -12.3 -0.000 001 -0.0066

Frequency Stability

Deviation (ppm)

+20(Ref)  -30 -20 -10 0 +10 +30 +40 +50 +20
Temperature (C)
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HCTCO,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401
(=] Mode: GSM1900
[=] OPERATING FREQUENCY: 1880,000,000 Hz
[=] CHANNEL: 661
[=] REFERENCE VOLTAGE: 3.880 VDC
(=] DEVIATION LIMIT: Emission must remain in band
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (°C) (Hz) Error (Hz) (%) PP
100 % +20(Ref) 1879999992 0.0 0.000 000 0.000
100 % -30 1879999981 -10.6 -0.000 001 -0.006
100 % -20 1879999976 -15.4 -0.000 001 -0.008
100 % -10 1880 000 007 15.4 0.000001 0.008
100 % 3.880 0 1880 000 003 11.4 0.000001 0.006
100 % +10 1879999983 -8.6 0.000 000 -0.005
100 % +30 1879999 980 -12.0 -0.000 001 -0.006
100 % +40 1879999979 -12.4 -0.000 001 -0.007
100 % +50 1880 000 009 17.2 0.000001 0.009
Batt. Endpoint 3.300 +20 1880 000 004 11.8 0.000001 0.006

Frequency Stability

Deviation (ppm)

+20(Ref)  -30 -20 -10 0 +10 +30 +40 +50 +20
Temperature (C)
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HCTCO,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401
(=] Mode: GSM1900
[=] OPERATING FREQUENCY: 1909,800,000 Hz
[=] CHANNEL: 810
[=] REFERENCE VOLTAGE: 3.880 VDC
[=] DEVIATION LIMIT: Emission must remain in band
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) °Q) (Hz) Error (Hz) (%) ppm
100 % +20(Ref) 1909 800016 0.0 0.000 000 0.000
100 % -30 1909 800 032 16.1 0.000001 0.008
100 % -20 1909 800 032 16.6 0.000001 0.009
100 % -10 1909 800 029 13.1 0.000001 0.007
100 % 3.880 0 1909 800 025 8.8 0.000 000 0.005
100 % +10 1909 800 009 -6.9 0.000 000 -0.004
100 % +30 1909 800 007 9.2 0.000 000 -0.005
100 % +40 1909 800 003 -12.3 -0.000 001 -0.006
100 % +50 1909 800 035 19.5 0.000001 0.010
Batt. Endpoint 3.300 +20 1909 800 034 18.2 0.000001 0.010

Frequency Stability
3.5

e - N
o o o

Deviation (ppm)
S
[@)]

-1.5

+20(Ref) -30 -20  -10 0 +10 +30  +40  +50 420
Temperature
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HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

Bl GSM1900 MODE (661 CH.) Peak-to-Average Ratio Pp

KEYSIGHT Input RF Input Z: 50 0 #Atten: 20 dB PNO: Best Wide  #Avg Type: Power {RMSF 2
Coupling: DC Corr CCorr Preamp: Off Gate: Off Trig: Free Run =
i Freq Ref: Int (S) IF Gain; Low
NFE: Adaptive Sig Track: Off PPPPPP

- Span
1 Spectrum Ref Lvl Offset 27.50 dB Mkr1 1.880 068 GHz|| 2 00000000 MHz
Scale/Div 10 dB Ref Level 37.50 dBm 29.99 dBm Swept Span
Log Y ‘ 4 Zero Span

1.881000000 GHz

AUTO TUNE

#Video BW 3.0 MHz Span 2.000 MHz
Sweep 3.33 ms (1001 pts)

25, 2025
== K“’ (-3 - ? ?g:rﬁl?'.DZAM

Input Z: 50 O Atten: 20 dB Trig: Free Run Center Freq: 1.880000000 GHz
Corr CCorr Preamp: Off Gate: Off Avg|Hold: 300/300

Freq Ref Int (S)  #PNO: Fast #F Gain: Low Radio Std: None

NFE: Adaptive

Ref Lvl Offset 27.50 dB
Ref Value 30.00 dBm

Center 1.8800000 GHz #Video BW 30.000 kHz* Span 500 kH.
#Res BW 10.000 kHz Sweep 6.20 ms (1001 pts)

2 Metrics

Total Channel Power 20.19 dBm [ 244 kHz
Total Power Spectral Density -33.68 dBm/Hz

25, 2025
== K“’ (-3 - ? ?g:r4?:14AM ¥
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HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

)

Tel. +82 316456300 Fax.+82 316456401

Bl GSM1900 MODE (661 CH.) Peak-to-Average Ratio Duty

ﬁ Agilent Spectrum Analyzer - Swept SA

Center Freq 1.880000000 GHz #Avg Type: RMS

PNO: Fast —»— Trig: Free Run
Atten: 20 dB
Ref Offset 27.6 dB
Ref 37.60 dBm

|I‘.‘KR MODE TRC| SCL Y FUNCTION FUNCTION WIDTH FUNCTION VALUE

x -
| 1IEIIIII——
o 2222ms| _ 2990dBm| | [ ]
&3 A) 4,616 ms|(A) 0.01dB I
| 4 2222 ms 29.90 dBm ]

5 B
e e —
| 7 I
| 8 I
| 9 I
10 I
! [ | [ |

Center Freq
1.880000000 GHz

4
7]
(=]

STATUS

Bl GSM1900 EDGE (661 CH.) Peak-to-Average Ratio Duty

B Agilent Spectrum Analyzer - Swept SA

Center Freq 1.880000000 GHz ,
PNO: Fast —#— Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 27.6 dB
Ref 37.60 dBm

MKR| MODE TRC| SCL FUNCTION F

X Y
A -1.36 dB

il

Frequency

Center Freq
1.880000000 GHz

4
{7}
(7]

STATUS
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HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

Bl GSM1900 MODE (661 CH.) Occupied Bandwidth

Q Frequency
Input Z: 50 O Aften: 20 dB Trig: Free Run Center Freqg: 1.880000000 GHz f
Corr CCorr Preamp: Off Gate: OFf AvalHold: 100/100 Center Frequency
Freq Ref: Int (S) #F Gain: Low Radio Std: None 1.880000000 GHz
NFE: Adaptive
Span
Ref Lvl Offset 27.50 dB 1.0000 MHz

Ref Value 40.00 dBm
CF Step

100.000 kHz

Auto
Man

#Video BW 12.000 kHz
Sweep 62.7 ms (1001 pts)
2 Metrics

Occupied Bandwidth
243.83 kHz Total Power

Transmit Freq Error % of OBW Power
X dB Bandwidth x dB

£ | Apr25, 2025
H 10:46:48 AM

Frequency

KEYSIGHT |nput: RF Input Z: 50 O #Atten: 20 dB PNO: Fast #Avg Type: Power (RMSF
RL o Coupling: DC Corr CCorr Preamp: Off Gate: Off Trig: Free Run AR

Align: Auto Freq Ref: Int (S) IF Gain: Low iy :

NFE: Adaptive Sig Track: Off BP-PR PP

Ld Span
1 Spectrum Mkr1 8.295 13 GHz 9.97000000 GHz
Scale/Div 10 dB Ref Level 10.00 dBm Swept Span
¢ Y Zero Span

30.000000 MHz

Stop Freq
10.000000000 GHz

_ a————|

AUTO TUNE

5 Marker Table v

Mode Trace Scale Function Function Width Function Value
4t = T b Sl B Lo B L B s e
f

9 Apr 25, 2025
o | 10:47:23 AM
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Bl GSM1900 MODE (661 CH.) Conducted Spurious Emissions2

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)
NFE: Adaptive

KEYSIGHT ‘lcrjputl RE 56
-oupling. DC
RL Align: Auto

#Atten: 20 dB
Preamp: Off

PNO: Fast
Gate: Off

IF Gain; Low
Sig Track: Off

#Avg Type: Power (RMSF 2
Trig: Free Run x

PPPPPP

1 Spectrum
Scale/Div 10 dB

: ?{'I-'-"rl,l Iﬁ.}li.hg'r""‘.} k

Ref Level 10.00 dBm

T

#Video BW 3.0 MHz

A , 'JL'.;'-.'ir.'P:ip' Vit '.||-5,-! i k lf,l,l;‘h .I-i!,i'}; iy l'I.J!’a_II-'-" !I U‘"}H.Iﬁl:" . ﬁ.-'_!"Jf:_-:'.'ﬂ 4 5'.1’1‘.‘,""1 J,_“'I,l.ll-'_i wh qilfll'}.'-_i‘ljilt.! L

Mkr1 19.27 GHz
-93.99 dBm

.’1

Stop 20.000 GHz,

[ AUTO TUNE

l’ Apr 25, 2025

s | 10:47:36 AM >—

Sweep ~18.5 ms (1001 pts)
= 3 * A
[ ] : [

[
(-

Bl GSM1900 MODE (512 CH.) Block Edge 1

Input Z: 50 O
Corr CCorr

Freq Ref: Int (S)
NFE: Adaptive

KEYSIGHT '{'?D |RF e
~oupling
RE ’ Align: Auto

#Alten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Ava Type: Power (RMS|T i o
Trig: Free Run i

AAAAAA

1 Spectrum
Scale/Div 10 dB

[T TR PRI 0 10 r:j~§=t'r‘«!—;.:=l'l'd'h'I
R A T i A L

|Center 1.8500000 GHz
#Res BW 3.9 kHz

Ref Lvl Offset 27.50 dB
Ref Level 27.50 dBm

#Video BW 12 kHz

Span 1.000 MHz
#Sweep 5.00 s (1001 pts)

Frequency

Cene Fuency
15.000000000 GHz
Span
10.0000000 GHz

Swept Span
Zero Span

: Full Span

Start Freq
10.000000000 GHz

Stop Freg
20.000000000 GHz

CF Step
1.000000000 GHz
Auto
Man
Freq Offset
0Hz

X Axis Scale

Log
Lin

Center Fuency
1.850000000 GHz

Frequency

Span
1.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
1.849500000 GHz

Stop Freq
1.850500000 GHz

AUTO TUNE

CF Step
100.000 kHz

Auto
Man

Freq Offset
0Hz

| ) r 25, 2025
=. !t'\) (-3 - ? ?8:44:59AM

sn [} w A
wan| W] ¥
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X Axis Scale

Log
Lin




Input Z: 50 (0
Corr CCorr

Freq Ref. Int (S)
NFE: Adaptive

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

KEYSIGHT '(']PU'-I RF =
Soupling; DC
RL =~ Dign Auto

#Ava Type: Power (RMS1— 2
Trig: Free Run =3

AAAAAA
1.849 995 GHz
-25.75 dBm

Mkr1

1 Spectrum Ref Lvl Offset 27.50 dB

Scale/Div 10 dB Ref Level 17.50 dBm

M ;}r" f

I wr
,||:|‘|-_I’= 1

| L_"f.u'.* X

Frequency

Center Frequency
1.849500000 GHz
Span
1.00000000 MHz

Swept Span
Zero Span

Stop Freq
1.850000000 GHz

AUTO TUNE
CF Step
100.000 kHz

Auto
Man

v i N L e ot e e il
e Tijw'.m-'f e ey A P L Bata pail ol
My

Ltl '|' _!.rn"'!_»'.'iu.';"p’.ﬁl‘?‘.] ; [

Freq Offset
0 Hz

Center 1.8495000 GHz #Video BW I12 kHz

#Res BW 3.9 kHz

Span 1.000 MHz
#Sweep 5.00 s (1001 pts)

X Axis Scale

Log
Lin

wa (3] - A

arl Apr 25, 2025
L | EP} F - ? 10:45:29 AM nsa W] ¥\

Bl GSM1900 MODE (512 CH.) Block Edge 3

Input Z: 50 O
Corr CCorr

Freq Ref: Int (S)
NFE: Adaptive

#Atten: 20 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain; Low
Sig Track: Off

KEYSIGHT '('jPU'-I RF =
Coupling: DC
= Align: Auto

#Avg Type: Power (RMSH 2
Trig: Free Run >

AAAAAA

Mkr1 1.848 952 GHz
-91.22 dBm

1 Spectrum
Scale/Div 10 dB

Ref Lvi Offset 27.50 dB
Ref Level 10.00 dBm

& o
. 1 A
[T T | __n.l._r]-_-__,:_._Iltffl_l.-,-'__'."i:. et |
| -.I'\-'.“!‘!--.:-’.'-"h"'irf"':"?'r'"‘-"-'"I""'“-”.'.i-r.l e bl Lot 2

REAPER D TR RR SR TR A BRIt |

L%

Center requency
1.847000000 GHz

Frequency

Span
4.00000000 MHz

Swept Span
Zero Span

Full Span

Start Freq
1.845000000 GHz

Stop Freq

1.849000000 GHz

CF Step
400.000 kHz

Auto
Man

Freq Offset
0Hz

Center 1.847000 GHz #Video BW :;00 kHz

#Res BW 100 kHz

Span 4.000 MHz

#Sweep ~5.03 s (1001 pts)

X Axis Scale

Log
(]

| 25, 2025
=. z" (3 - ? ?8;5:59AM

Note : We used a narrower RBW in order to increase accuracy.

Calculation
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v

= Reading Value + 10 x log(1 MHz/100 kHz) dB = -51.22 dBm + 10 dB = -41.22 dBm




Bl GSM1900 MODE (810 CH.) Block Edge 1

v Q Frequency
KEYSIGHT Input R linputZ 500 #Atien: 2048 |PNO: BestWide  #Avg Type: Power (RMS| 1] e
RL wp. Coupling DC Corr CCorr Preamp: Off Gate: Off Trig: Free Run = _ " ||Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain: Low 1.910000000 GHz
NFE: Adaptive Sig Track: Off AAAAAA

. Span
1 Spectrum Ref Lvl Offset 27.50 dB 1.00000000 MHz
Scale/Div 10 dB Ref Level 27.50 dBm Swept Span

Log Zero Span

: Full Span

Stop Freq
1.910500000 GHz

AUTO TUNE
CF Step
100.000 kHz
Auto
L L I T
g Aol R ';’e:zm‘

o X Axis Scale
Center 1.9100000 GHz #Video BW 12 kHz Span 1.000 MHz Log

#Res BW 3.9 kHz #Sweep 5.00 s (1001 pts) Lin

Apr 25, 2025 | /<
“'3 (-:.a - ? 18:48:33,-\[\.'1

Bl GSM1900 MODE (810 CH.) Block Edge 2

3 Q Frequency
KEYSIGHT Input R linputZ 500 #Atien: 2048 |PNO: BestWide  #Avg Type: Power (RMS| 1] e
RL wp. Coupling DC Corr CCorr Preamp: Off Gate: Off Trig: Free Run = " ||Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain: Low 1.910500000 GHz
NFE: Adaptive Sig Track: Off AAAAAA

= Span
1:Spectum Ref Lvl Offset 27.50 dB Mir1 1.910 018 GHzi} 4.00000000 MHz
Scale/Div 10 dB Ref Level 17.50 dBm -25.81 dBm Swept Span
Log Zero Span

: Full Span

Stop Freq
1.911000000 GHz

AUTO TUNE
CF Step
100.000 kHz
% lL I 5 I | - i | Auto
L ,”, i) | i il gk 11 NN e I. e
| ﬂlu i r'h!n H! " nt‘i_l':-l"I“""‘-."I-.!‘i' Freq t
0Hz

o X Axis Scale
Center 1.9105000 GHz #Video BW 12 kHz Span 1.000 MHz Log

#Res BW 3.9 kHz #Sweep 5.00 s (1001 pts) Lin

Apr 25, 2025 | /<
“'3 (-:.a - ? 18:49:03,-\[\.'1
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aCT
HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

Bl GSM1900 MODE (810 CH.) Block Edge 3

Frequency
KEYSIGHT Input RE  nputZ 500 #Atlen: 2048 |PNO: BestWide #Avg Type: Power (RMS[ 1,
RL > I j DC Corr CCorr Preamp: Off Gate: Off Trig: Free Run -
Freq Ref: Int (S) IF Gain: Low
NFE: Adaptive Sig Track: Off
Liopedn Ref Lvl Offset 27.50 dB
Scale/Div 10 dB Ref Level 10.00 dBm Swept Span
=L 1 Zero Span

: Full Span

Start Freq I
| 911000000 GHz

|| Stop Freq
| 1.915000000 GHz
AUTO TUNE
B —

Center 1.913000 GHz #Video BW 300 kHz

l’ Apr 25, 2025
o | 10:49:33 AM

Note : We used a narrower RBW in order to increase accuracy.

Calculation = Reading Value + 10 x log(1 MHz/100 kHz) dB = -50.97 dBm + 10 dB = -40.97 dBm
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aCT

HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

Tel. +82 316456300 Fax. +82 316456401

P.AR. Limit
Mode Channel
=PPk-PAvg (dB) (dB)
WCDMA850 4408 3.91
13
WCDMA850 (Ori.) 4408 2.11
Frequency Data
Mode Channel
(MHz) (MHz)
WCDMAS850 4183 836.6 4.1936
WCDMA850 (Ori.) 4183 836.6 4.1725
. . Measurement
Frequency of Maximum Harmonic Result Gap
Mode Channel Factor Maximum
(GHz) (dBm) (dB)
Data (dBm)
4183 8.5145 28591 -68.537 -39.946
WCDMA850 : 0.30
4183(0ri.) 3.7388 27.976 -67.620 -39.644
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HCTCO,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401
[=] Mode: WCDMAS850
[=] OPERATING FREQUENCY: 836,600,000 Hz
[=] CHANNEL: 4183
[=] REFERENCE VOLTAGE: 3.880 VDC
(=] DEVIATION LIMIT: =+ 0.00025% or 2.5 ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDQ) (°C) (H2) Error (Hz) (%) ppm
100 % +20(Ref) 836600001 0.0 0.000000 0.0000
100 % -30 836600002 1.0 0.000 000 0.0012
100 % -20 836 600 000 -15 0.000 000 -0.0017
100 % -10 836600 000 -1.5 0.000 000 -0.0018
100 % 3.880 0 836 600 000 -1.0 0.000000 -0.0013
100 % +10 836 600 002 1.1 0.000000 0.0014
100 % +30 836600002 15 0.000 000 0.0017
100 % +40 836 600 000 -0.9 0.000 000 -0.0011
100 % +50 836600000 -1.3 0.000 000 -0.0016
Batt. Endpoint 3.300 +20 836600 002 14 0.000 000 0.0017

Frequency Stability

Deviation (ppm)

+20(Ref)  —30 -20 -10 0 +10 +30 +40 +50 +20
Temperature (C)

Page 37 /229



aCT

HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

H WCDMAS850 MODE (4408 CH.) Peak-to-Average Ratio

KEYSIGHT Input RF

L Coupling. DC

Align: Auto

1 Metrics

Average Power

23.

Atten: 10 dB
Preamp: Off

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

Trig: Free Run
#IF Gain: Low

80 dBm

49.44 % at 0 dB

10.0 %
1.0 %
0.1%
0.01 %
0.001 %
0.0001 %

28

ot l(Gallll |

1.99 dB
3.25dB
3.91dB
4.24 dB
4.37 dB
4.42dB

4.45dB

.25 dBm

0.00 dB
Info BW 5.0000 MHz

9 Apr 25, 2025
o | 11:41:21 AM

Coupling: DC
o Align: Auto

1 Graph
Scale/Div 10.0 dB

Center 836.600 MHz
#Res BW 100.00 kHz

2 Metrics

Input Z: 50 O
Corr CCorr

Freq Ref: Int (S)
NFE: Adaplive

Atten: 10 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

Ref Lvl Offset 27.25 dB
Ref Value 40.00 dBm

——— e
prar— =
e

#Video BW 390.00 kHz

Occupied Bandwidth

4.1936 MHz

Transmit Freq Error

x dB Bandwidth

WOl

Total Power

2.606 kHz

4.902 MHz xdB

Apr 25, 2025
2:32:50 PM

s

% of OBW Power

Frequency

$x

|Center Frequency
836.600000 MHz

Center Freq: 836.600000 MHz
Counts: 2.00 M/2.00 Mpt
Radio Std: None
CF Step
5.000000 MHz

Auto
Man

20.00 dB|

Frequency

Center Freq: 836.600000 MHz
Avg|Hold: 700/700
Radio Std: None

Center requency
836.600000 MHz

e VP SIEN LY S

Freq Offset
0 Hz

Span 10 MHz
Sweep 16.7 ms (1001 pts)

33.5 dBm

99.00 %
-26.00 dB

J0
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aCT
HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

H WCDMAS850 MODE (4183 CH.) Conducted Spurious Emissions

Frequency

KEYSIGHT Input RF Input Z: 50 O #Atten: 10 dB PNO: Fast #Avg Type: Power (RMSIT

Coupling: DC Corr CCorr Preamp: Off Gate: Off Trig: Free Run 3 Center Frequency
Align: Auto Freq Ref: Int (S) IF Gain: Low 5.015000000 GHz

NFE: Adaptive Sig Track: Off PPPPPP
Span

1 Spectrum Mkr1 8.514 GHz 9.97000000 GHz
Scale/Div 10 dB Ref Level 0.00 dBm o Swept Span
i Zero Span

Stop Freq
10.000000000 GHz

| AUTO TUNE
L oy

Auto
Mode Trace Scale Function Function Width Function Value Man
Freq Offset
0 Hz

5 Marker Table v

X Axis Scale
Log
)

e ] Apr 25, 2025
el ? 2:32:59 PM
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aCT

HCTCO.,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401
Main 1 ANT
PAR. Limit
Mode Channe
=Ppk-Pavg (dB) (dB)
WCDMA1900 9400 2.14
13
WCDMA1900(Ori.) 9400 2.30
Frequency Data
Mode Channe

(MHz) (MHz)

WCDMA1900 9400 1880.0 4.1569

WCDMA1900(Ori.) 9400 1880.0 41723

Frequency of Maximum Measurement
Result Gap
Mode Channel Harmonic Factor Maximum
(dBm) (dB)
(GHz) Data (dBm)
9400 19.0500 29.489 -65.603 -36.114
WCDMA1900 0.23
9400 (Ori.) 15.6900 29.489 -65.377 -35.888
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HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

[=] Mode:
(]

FREQUENCY:
(=] CHANNEL:

OPERATING

[=] REFERENCE VOLTAGE:
(=] DEVIATION LIMIT:

WCDMAI1900

Tel. 82316456300 Fax.+82 316456401

1,842,400,000 Hz

9262
3.880VDC

Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) ) (Hz) Error (Hz) (%) ppm
100 % +20(Ref) 1852399 987 0.0 0.000 000 0.0000
100 % -30 1852399 969 -17.9 -0.000 001 -0.0097
100 % -20 1852399975 -12.5 -0.000 001 -0.0067
100 % -10 1852399 968 -19.0 -0.000 001 -0.0102
100 % 3.880 0 1852399974 -13.1 -0.000 001 -0.0071
100 % +10 1852399972 -15.2 -0.000 001 -0.0082
100 % +30 1852399973 -13.8 -0.000 001 -0.0075
100 % +40 1852399973 -13.7 -0.000 001 -0.0074
100 % +50 1852399963 -24.4 -0.000 001 -0.0132
Batt. Endpoint 3.300 +20 1852399973 -13.9 -0.000 001 -0.0075

Deviation (ppm)

+20(Ref)  -30

-20

Frequency Stability

-10 0 +10 +30

Temperature (C)

+40 +50

+20
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HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

[=] Mode:

(=] OPERATING FREQUENCY:

(=] CHANNEL:

(=] REFERENCE VOLTAGE:

(a] DEVIATION LIMIT:

Tel. 82316456300 Fax.+82 316456401

WCDMAI1900
1,880,000,000 Hz

9400

3.880VDC

Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDQ) °C) (H2) Error (Hz) (%) ppm
100 % +20(Ref) 1879999 997 0.0 0.000 000 0.0000
100 % -30 1879999 994 -2.8 0.000 000 -0.0015
100 % -20 1879999 993 -3.4 0.000 000 -0.0018
100 % -10 1879999 994 -2.6 0.000 000 -0.0014
100 % 3.880 0 1879999 993 -3.4 0.000 000 -0.0018
100 % +10 1879999 994 -2.8 0.000 000 -0.0015
100 % +30 1879999 991 -59 0.000 000 -0.0031
100 % +40 1879999 995 -1.8 0.000 000 -0.0010
100 % +50 1879999 994 -3.0 0.000 000 -0.0016
Batt. Endpoint 3.300 +20 1879999 992 -4.9 0.000 000 -0.0026

Deviation (ppm)

+20(Ref)

-30

-20

Frequency Stability

-10 0
Temperature ()

+10 +30

+40 +50

+20
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HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401

[x] Mode: WCDMAI1900

(=] OPERATING FREQUENCY:

1,907,600,000 Hz

[=] CHANNEL: 9538

[=] REFERENCE VOLTAGE: 3.880 VDC

(a] DEVIATION LIMIT: Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDQ) °C) (H2) Error (Hz) (%) ppm
100 % +20(Ref) 1907 599 993 0.0 0.000 000 0.0000
100 % -30 1907 599 985 1.7 0.000 000 -0.0040
100 % -20 1907 599 985 7.2 0.000 000 -0.0037
100 % -10 1907 599 985 -8.0 0.000 000 -0.0042
100 % 3.880 0 1907599 974 -183 -0.000 001 -0.0096
100 % +10 1907 599 983 9.2 0.000 000 -0.0048
100 % +30 1907 599 986 -7.0 0.000 000 -0.0037
100 % +40 1907599 974 -19.1 -0.000 001 -0.0100
100 % +50 1907 599 984 -8.6 0.000 000 -0.0045
Batt. Endpoint 3.300 +20 1907 599 985 -7.9 0.000 000 -0.0041

Deviation (ppm)

Frequency Stability

3.5

n
o

—
[&)]

©
o

I
©
o

I
N
o

-2.5

-3.5

+20(Ref) -30 -20  -10 0 +10
Temperature

+30

+40

+50

+20
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aCT
HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

W WCDMA1900 MODE (9400 CH.) Peak-to-Average Ratio

+ Q Frequency

Input Z: 50 O Atten: 10 dB Trig: Free Run Center Freq: 1.880000000 GHz
Corr CCorr Preamp: Off #F Gain: Low Counts: 2.00 M/2.00 Mpt Center Frequency
Freq Ref. Int (S) Radio Std: None 1.880000000 GHz

CF Step
1 Mofrics 5.000000 MHz

Auto
Average Power : } Man

25.00 dBm
54.13%at0dB

10.0 % 1.65dB
1.0 % 2.36dB
0.1 % 2.74dB
0.01 % 2.91dB
0.001 % 2.99dB
0.0001 % 3.02dB

3.04dB
28.04 dBm

20,00 dB

Apr 29, 2025
-= K“’ (':I - ? 18?39:28AM

Q Frequency

Input Z: 50 O Atten: 10 dB Trig: Free Run Center Freq: 1.880000000 GHz T
Coupling: DC Corr CCorr Preamp: Off Gate: Off Avg|Hold: 700/700

Freq Ref: Int (S) #IF Gain: Low Radio Std: None

NFE: Adaplive

—p

LD Ref Lvl Offset 27.55 dB
Scale/Div 10.0 dB Ref Value 40.00 dBm

/ ! ! X ! Freg Offset
-'"‘;-L- ,_-.‘-..a,..-:.-r'"““—"f | | II 0 HZ

Center 1.880000 GHz #Video BW 390.00 kHz Span 10 MHz
#Res BW 100.00 kHz Sweep 16.7 ms (1001 pts)

2 Metrics

Occupied Bandwidth
4.1569 MHz Total Power 34.2 dBm

Transmit Freq Error -1.132 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.750 MHz xdB -26.00 dB

' Apr 29, 2025 : 3 |
== = - - ? 15:39:21AM .l &l
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Frequency

KEYSIGHT Input RF Input Z: 50 O #Atten: 10 dB PNO: Fast #Avg Type: Power (RMS| 1| » -

RL wp. |GoUpling DC Corr CCorr Preamp: Off Gate: Off Trig: Free Run r ) Center Frequency

Align: Auto Freq Ref: Int (S) IF Gain: Low ! 5.015000000 GHz
NFE: Adaptive Sig Track: Off PPPPPP

Span
1 Spectrum Mkr1 8.683 96 GHz|| g 97000000 GHz

Scale/Div 10 dB . Ref Level 0.00 dBm -67.84 dBm Swept Span
-04 i ] Zero Span

? Full Span

Stop Freq
10.000000000 GHz

| AUTOTUNE |
Start 30 MHz #Video BW 2.0 MHz Stop 10.000 GHz/| | AR

4Res BW 1.0 MHz Sweep ~18.1 ms (1001 pts)| \CF Step
5 Marker Table v 997.000000 MHz

Auto
Mode Trace Scale X - Y- Function Function Width Function Value Man
N 1 f 868386 GHz _ -67.84 dBm | = .
N 1 f 1.88442GHz  -2.656 dBm n"‘:" Oifse

Z

PR ) (e A TTOR T TR S e N e l-\‘-,zd.-.a_xr;,i.!-.w o v A fer

X Axis Scale

Log
Lin

Apr 29, 2025 | />
allsll ? 18:39:3?AM D

KEYSIGHT !nput: RF : Input Z: 50 0 #Aftten. 10 dB PNO: Fast #Avg Type: Power (RMS[ 1] P -

RL e Coupling. DC Corr CCorr Preamp: Off Gate: Off Trig: Free Run l Center Frequency

Align: Auto Freq Ref: Int (S) IF Gain: Low 15.000000000 GHz
NFE: Adaptive Sig Track: Off PPPPPP

Span
1 Spectrum Mkr1 19.05 GHz 10.0000000 GHz

Scale/Div 10 dB Ref Level 0.00 dBm -65.60 dBm Swept Span
Log Y Zero Span

| Full Span

Start Freq
10.000000000 GHz

Stop Freq
20.000000000 GHz

‘ AUTO TUNE

CF Step
1.000000000 GHz

Auto
Man

Y . okt S IS S . A " 1] b i'.i',_I’-'_.
"l-#-}l'!f*lr'-"';'N'J'Mr'l |T#iFllﬂr‘q.ll';':I_Irl!*l.'li.g.‘-l{:q{ f“.,nf 14 '| r.llll-l'l 11, I ,“r ‘r; uﬁf I'W T

Freq Offset
0Hz

i X Axis Scale
#Video BW 3.0 MHz Stop 20.000 GHz Log

Sweep ~18.5 ms (1001 pts) Lin
g-j (u - l’ Apr 29, 2025 <
s | 10:39:51 AM  >—
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aCT

HCTCO.,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +8231 6456300 Fax. +82 316456401
Main 1 ANT
P.AR. Limit
Mode Channel
(dB) (dB)
WCDMA1700 1732.4 2.86
13
WCDMA1700(0Ori.) 1732.4 2.70
Frequency
Mode Channel Data (MHz)
(MHZz)
WCDMAL700 1412 1732.40 4.1514
WCDMA1700(0Ori.) 1412 1732.40 41725
Frequency of Maximum Measurement Result Gap
Mode Channel Factor
Harmonic (GHz) Maximum Data (dBm) (dBm) (dB)
1732.4 19.37000 29.489 -65.522 -36.033
WCDMAL700 3.61
1732.4(0ri.) 3.7388 27.976 -67.620 -39.644
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HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

[=] Mode:
(=] OPERATING FREQUENCY:

(=] CHANNEL:
(] REFERENCE VOLTAGE:
(=] DEVIATION LIMIT:

Tel. 82316456300 Fax.+82 316456401

WCDMAL700
1,712,400,000 Hz
1312

3.880 VDC

Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) ) (Hz) Error (Hz) (%) ppm
100 % +20(Ref) 1712400 005 0.0 0.000 000 0.0000
100 % -30 1712 400 002 -3.5 0.000 000 -0.0021
100 % -20 1712400003 -2.3 0.000 000 -0.0014
100 % -10 1712400001 -4.5 0.000 000 -0.0026
100 % 3.880 0 1712 400 004 -1.5 0.000 000 -0.0009
100 % +10 1712400008 2.9 0.000 000 0.0017
100 % +30 1712399998 -7.8 0.000 000 -0.0046
100 % +40 1712400009 3.8 0.000 000 0.0022
100 % +50 1712400001 -4.5 0.000 000 -0.0026
Batt. Endpoint 3.300 +20 1712 400 004 -1.3 0.000 000 -0.0007

Deviation (ppm)

+20(Ref)  -30

-20

Frequency Stability

-10 0 +10 +30
Temperature ()

+40 +50

+20
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HCTCO,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401

[=] Mode: WCDMA1700

[=] OPERATING FREQUENCY: 1,732,400,000 Hz

[=] CHANNEL: 1412

[=] REFERENCE VOLTAGE: 3.880 VDC

[=] DEVIATION LIMIT: Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDQ) (°C) (H2) Error (Hz) (%) ppm
100 % +20(Ref) 1732399981 0.0 0.000 000 0.0000
100 % -30 1732399963 -18.4 -0.000 001 -0.0106
100 % -20 1732399955 -25.9 -0.000 001 -0.0150
100 % -10 1732399 956 -25.4 -0.000 001 -0.0146
100 % 3.880 0 1732399963 -18.4 -0.000 001 -0.0106
100 % +10 1732399963 -18.1 -0.000 001 -0.0105
100 % +30 1732399963 -17.9 -0.000 001 -0.0103
100 % +40 1732399 956 -25.2 -0.000 001 -0.0145
100 % +50 1732399 964 -17.8 -0.000 001 -0.0103
Batt. Endpoint 3.300 +20 1732399962 -19.3 -0.000 001 -0.0112

Frequency Stability

Deviation (ppm)

+20(Ref)  —30 -20 -10 0 +10 +30 +40 +50 +20
Temperature (C)
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HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

(=] Mode:
(=] OPERATING FREQUENCY:

(=] CHANNEL:
[=] REFERENCE VOLTAGE:
(=] DEVIATION LIMIT:

Tel. 82316456300 Fax.+82 316456401

WCDMAL700
1,752,400,000 Hz
1513

3.880VDC

Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDQ) °C) (H2) Error (Hz) (%) ppm
100 % +20(Ref) 1752599 983 0.0 0.000 000 0.0000
100 % -30 1752599 966 -17.1 -0.000 001 -0.0097
100 % -20 1752599 966 -16.9 -0.000 001 -0.0096
100 % -10 1752599 965 -17.8 -0.000 001 -0.0101
100 % 3.880 0 1752599 965 -18.0 -0.000 001 -0.0103
100 % +10 1752599 966 -17.3 -0.000 001 -0.0099
100 % +30 1752599 966 -17.0 -0.000 001 -0.0097
100 % +40 1752599 967 -16.1 -0.000 001 -0.0092
100 % +50 1752599 965 -18.1 -0.000 001 -0.0103
Batt. Endpoint 3.300 +20 1752599 960 -23.3 -0.000 001 -0.0133

Deviation (ppm)

+20(Ref) -30

-20

Frequency Stability

-10 0 +10  +30
Temperature (C)

+40 +50

+20
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aCT

HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

W WCDMA1700 MODE (1412 CH.) Peak-to-Average Ratio

+

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)

Atten: 10 dB
Preamp: Off

1 Metrics

Average Power
2447 dBm

54.08 % at 0 dB

10.0 % 1.64 dB
1.0 % 242dB
0.1 % 2.86dB
0.01 % 3.08 dB
0.001 %

0.0001 %

3.17 dB
3.22dB

3.25dB
27.72dBm

Apr 29, 2025
-= K“’ (':I - ? 1$:r01:19AM

Input Z: 50 O
Corr CCorr

Freq Ref: Int (S)
NFE: Adaplive

Atten: 10 dB
Coupling: DC Preamp: Off

o Align: Auto

Trig: Free Run
Gate: Off
#IF Gain: Low

0 Frequency

Center Frequency
1.732400000 GHz

Center Freq: 1.732400000 GHz
Counts: 2.00 M/2.00 Mpt
Radio Std: None

Trig: Free Run
#IF Gain: Low

CF Step

5.000000 MHz

Auto
Man

20,00 dB

Q Frequency

Center Freq: 1.732400000 GHz r—
Avg|Hold: 700/700 Center Frequency
Radio Std: None 1.732400000 GHz

LD Ref Lvl Offset 27.50 dB

Scale/Div 10.0 dB

i P
‘: i e e ol

Center 1.732400 GHz
#Res BW 100.00 kHz

2 Metrics

Occupied Bandwidth
4.1514 MHz

5.385 kHz
4.747 MHz

Transmit Freq Error
x dB Bandwidth

] Apr 29, 2025
== q (N - ? 15{01:13AM

Ref Value 40.00 dBm

#Video BW 390.00 kHz

Sweep 16.7 ms (1001 pts)

Total Power 33.7 dBm

% of OBW Power 99.00 %
xdB -26.00 dB

J0
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KEYSIGHT et e
~Ouphng
RL = Align: Auto

Input Z: 50 O
Corr CCorr

Freq Ref: Int (S)
NFE: Adaplive

#Atten: 10 dB
Preamp: Off

PNO: Fast
Gate: Off

#Avg Type: Power[RMsr 3 3 4
Trig: Free Run :

IF Gain: Low
Sig Track: Off

PPPPPP

Marker

o

Select Marker
Marker 1

1 Spectrum

Scale/Div 10 dB Ref Level 0.00 dEm

palh ."\u b etp T SRONTRT) ST R T e T P Y N T

A

Start 30 MHz #Video BW 3l] MHz

#Res BW 1.0 MHz

et

Mkr1 8.594 23 GHz
-68.15 dBm

o R VN 5 PR T PRI

Stop 10.000 GHz
Sweep ~18.1 ms (1001 pts)| B

mmoc |
8.594230000 GHz |}
==u
=T

Pk-Pk Search

Pk Search
Config

Propenies

Marker
Function

Marker—

& Counter

5 Marker Table v

Mode Trace Scale X X Function

Function Width Function Value

N1 f 853423 GHz___ -68.15dBm

Marker Delta

Mkr—CF

N 1 f 1.734 87 GHz -3.012 dBm

Apr 29, 2025 | <
11:01:28 AM | &

5 cl?

Input Z: 50 O
Corr CCorr
Freq Ref: Int (S)
NFE: Adaptive

KEYSIGHT J{?pl’tl RF 56
oupling. DC
> Align Auto

#Atten: 10 dB
Preamp: Off

PNO: Fast
Gate: Off

#Ava Type: Power (RMS] {|

|1 <
Trig: Free Run -

IF Gain; Low
Sig Track: Off

PPPPPP

1 Spectrum

Scale/Div 10 dB Ref Level 0.00 dBm

: PRPRIIR. 1 1 JRTTNU TUOEN AT R |
.';'I?'r,-‘J“l:‘:l"ll' |-1:ii! _i*\1.',!1'..L'-Lr-"‘la'lj"l_|-,fLrJ;l\J-.’r

#Video BW 3.0 MHz

i . ne At o L LAl
Al .}:‘.':;”1 J';’f’“"ufﬁ]ﬁi A% i

Mkr1 19.37 GHz
-65.52 dBm

’1

lll ."\ tL'

Stop 20.000 GHz,

Mkr—Ref Lvi

Marker

£

Select Marker
Marker 1

Marker Frequency
19.370000000 GHz

e
==
==
=T

Pk Search
Config

Pfoperties

Marker
Function

Marker—

Counter

Apr 29, 2025 | /7
11:01:42 AM | >~

S~ A ?

Sweep ~18.5 ms (1001 pts)
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aCT

HCTCO.,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +8231 6456300 Fax. +82 316456401
Sub 5 ANT
PAR. Limit
Mode Channel
=Ppk-Pavg (dB) (dB)
WCDMA1900 9400 2.45
13
WCDMA1900(Ori.) 9400 3.15
Frequency Data
Mode Channel
(MHz) (MHz)
WCDMA1900 9400 1880.0 4.1609
WCDMA1900(Ori.) 9400 1880.0 4.1550
Frequency of Maximum Measurement
Result Gap
Mode Channel Harmonic Factor Maximum
(dBm) (dB)
(GHz) Data (dBm)
9400 19.2600 29.489 -64.560 -35.071
WCDMA1900 0.25
9400 (Ori.) 19.2200 29.489 -64.805 -35.316
Gap
Maximum Data (dBm) (B
Mode Channe
Block Edge Extended
Block Edge Extended A . Block Edge Extended
(Ori.) (Ori)
9262 -23.322 -14.336 -25.388 -15.091 2.07 0.75
WCDMA1900
9538 -24.659 -14.166 -25.988 -14.555 1.33 0.39
Limit -13.0
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HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

[=] Mode:
(]

FREQUENCY:
(=] CHANNEL:

OPERATING

[=] REFERENCE VOLTAGE:
(=] DEVIATION LIMIT:

WCDMAI1900

Tel. 82316456300 Fax.+82 316456401

1,842,400,000 Hz

9262
3.880VDC

Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) ) (Hz) Error (Hz) (%) ppm
100 % +20(Ref) 1852399978 0.0 0.000 000 0.0000
100 % -30 1852399963 -14.8 -0.000 001 -0.0080
100 % -20 1852399 966 -11.9 -0.000 001 -0.0064
100 % -10 1852399 966 -11.6 -0.000 001 -0.0063
100 % 3.880 0 1852399 965 -12.4 -0.000 001 -0.0067
100 % +10 1852399 965 -12.2 -0.000 001 -0.0066
100 % +30 1852399 967 -10.7 -0.000 001 -0.0058
100 % +40 1852 399 966 -11.9 -0.000 001 -0.0064
100 % +50 1852399 965 -12.2 -0.000 001 -0.0066
Batt. Endpoint 3.300 +20 1852399 965 -12.5 -0.000 001 -0.0067

Deviation (ppm)

+20(Ref)  -30

-20

Frequency Stability

-10 0 +10 +30

Temperature (C)

+40 +50

+20
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HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

[=] Mode:

(=] OPERATING FREQUENCY:

(=] CHANNEL:

(=] REFERENCE VOLTAGE:

(a] DEVIATION LIMIT:

Tel. 82316456300 Fax.+82 316456401

WCDMA1900
1,880,000,000 Hz
9400

3.880VDC

Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDQC) °C) (H2) Error (Hz) (%) ppm
100 % +20(Ref) 1879999 990 0.0 0.000 000 0.0000
100 % -30 1879999 987 -3.4 0.000 000 -0.0018
100 % -20 1879999 987 -3.2 0.000 000 -0.0017
100 % -10 1879999 987 -2.6 0.000 000 -0.0014
100 % 3.880 0 1879999 985 -5.0 0.000 000 -0.0027
100 % +10 1879999 987 -2.6 0.000 000 -0.0014
100 % +30 1879999 988 2.3 0.000 000 -0.0012
100 % +40 1879999 986 -4.4 0.000 000 -0.0023
100 % +50 1879999 987 -2.6 0.000 000 -0.0014
Batt. Endpoint 3.300 +20 1879999 986 -3.6 0.000 000 -0.0019

Deviation (ppm)

+20(Ref) 30

-20

Frequency Stability

-10 0 +10 +30
Temperature (C)

+40 +50

+20
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HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

Tel. 82316456300 Fax.+82 316456401

[=] Mode: WCDMA1900

[=] OPERATING FREQUENCY: 1,907,600,000 Hz

[=] CHANNEL: 9538

[=] REFERENCE VOLTAGE: 3.880 VDC

(=] DEVIATION LIMIT: Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDQC) °C) (H2) Error (Hz) (%) ppm
100 % +20(Ref) 1907 599 994 0.0 0.000 000 0.0000
100 % -30 1907 599 987 -6.4 0.000 000 -0.0033
100 % -20 1907 599 985 -8.5 0.000 000 -0.0045
100 % -10 1907 599 988 -6.0 0.000 000 -0.0031
100 % 3.880 0 1907 599 981 -13.0 -0.000 001 -0.0068
100 % +10 1907 599 987 -6.9 0.000 000 -0.0036
100 % +30 1907599988 -6.0 0.000 000 -0.0031
100 % +40 1907 599 976 -17.2 -0.000 001 -0.0090
100 % +50 1907 599 980 -14.0 -0.000 001 -0.0073
Batt. Endpoint 3.300 +20 1907 599 984 9.8 -0.000 001 -0.0051

Deviation (ppm)

Frequency Stability
3.5

n
o

—
o

©
o

|
©
o

|
BN
o

|
n
o

|
@
)

+20(Ref) -30 -20  -10 0 +10 430
Temperature

+40

+50

+20
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aCT
HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

B WCDMA1900 MODE (9400 CH.) Peak-to-Average Ratio

Q Frequency

Input Z: 50 O Atten: 10 dB Trig: Free Run Center Freq: 1.880000000 GHz f
ipling DC (o CCorr [ #F Gain' Low  Counls: 2.00 M2.00 Mpt Center Frequency
ign: Auto Freq Ref: Int (S) Radio Std: None 1.880000000 GHz
CF Step
1 Melncs 5.000000 MHz

Auto
Average Power Man

23.64 dBm
54.52 % at0dB

10.0 % 1.64 dB
1.0 % 221dB
0.1 % 245dB
0.01 % 2.55dB
0.001 % 2.59dB
0.0001 % 2.61dB

261dB
26.25 dBm

20.00 dB|

29, 2025
-= 2l el | ? ??:rzs;mm-

ﬁ Frequency

KEYSIGHT Input RF Input Z: 50 O Aften; 10 dB Trig: Free Run Center Freq: 1.880000000 GHz Cent reque
RL P Coupling: DC Corr CCorr Preamp: Off Gate: Off Avg|Hold: 700/700
Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None 1.880000000 GHz

NFE: Adaptive | |

Ref Lvl Offset 27.55 dB
Ref Value 40.00 dBm

| pr——— e e

Center 1.880000 GHz #Video BW 390.00 kHz
#Res BW 100.00 kHz Sweep 16.7 ms (1001 pts)

2 Metrics

Occupied Bandwidth
4.1609 MHz Total Power 32.7 dBm

Transmit Freq Error 2.919 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.756 MHz xdB -26.00dB

] r 29, 2025 = Q4]
ag = - ? ??:ZB:OQAM .l (el
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H WCDMA1900 MODE (9400 CH.) Conducted Spurious Emissions]

+

Input Z: 50 O
Corr CCorr

Freq Ref. Int (S)
NFE: Adaptive

KEYSIGHT '('jpu'-l RF o
Soupling: DG
RL =%~ Llion Auto

#Atten: 10 dB
Preamp: Off

PNO: Fast
Gate: Off

#Avg Type: Power (RMSi_ 2
Trig: Free Run x;

IF Gain: Low

Sig Track: Off

PPPPPP

Marker

o

Select Marker
Marker 1

1 Spectrum
Scale/Div 10 dB

» b moatet] I G WO
ot t] AP o

Start 30 MHz
#Res BW 1.0 MHz

Ref Level 0.00 dBm

o L) | e P

#Video BW 3.0 MHz

Mkr1 8.065 82 GHz
-67.29 dBm

¢1

LT .'-}'_rl TP iy it :'_1-"_"|].'.

Stop 10.000 GHz,

| PeakSearch | T
: D | Pk Search
Next Peak Config
Next Pk Right ‘
Next Pk Left

" Minimum Peak

Pk-Pk Search

Properties

Sweep ~18.1 ms (1001 pts)| &

5 Marker Table ¥

Mode Trace Scale X

Y Function

Function Width Function Value

1 i

8.065 82 GHz

-67.29 dBm

Marker Delta

Mkr—CF

1 f

1.884 42 GHz

-4.109 dBm

) | Apr 29, 2025
s | 11:28:25AM | 53—

Mkr—Ref Lvl

B WCDMA1900 MODE (9400 CH.) Conducted Spurious Emissions?2

KEYSIGHT '(ljputl RF o
) Coupling: DC
RL Align: Auto

Input Z: 50 O
Corr CCorr

Freq Ref. Int (S)
NFE: Adaptive

#Atten: 10 dB

Preamp: Off Gate: Off

IF Gain: Low
Sig Track: Off

PNO: Fast

#Avg Type: Power (RMSi_ 2
Trig: Free Run x;

PPPPPP

1 Spectrum
Scale/Div 10 dB

.]_."F'-\I.illi.l:ili."rlf:ll :'t'j'ii;-.!‘Irl|d'lll..“?| ‘.I‘-‘i'l_[ i I;"I.'I,-I'-F{'_.'I,i

Ref Level 0.00 dBm

Y

i e

#Video BW 3.0 MHz

Mkr1 19.26 GHz
-64.56 dBm

Stop 20.000 GHz
Sweep ~18.5 ms (1001 pts)

) | Apr 29, 2025
e | 11:28:39 AM | >~
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Marker

o

Select Marker
Marker 1

Marker Frequency '
19.260000000 GHz
=3
E V| Pk Search
B
|
| Marker

Pk-Pk Search
==
| Mki—CF

| Mkr—RefLvl

Properties

‘ Counter




KEYSIGHT !nput RF

Coupling: DC
e > Align: Auto

W WCDMA1900 MODE (9262 CH.) Block Edge

Input Z: 50 O
Corr CCorr

Freq Ref. Int (S)
NFE: Adaptive

#Atten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Avg Type: Power (RMS”
Trig: Free Run

AAAAAA

Marker

o

Select Marker
Marker 1

1 Spectrum
Scale/Div 10 dB

Ref Lvi Offset 27.55 dB
Ref Level 27.55 dBm

Y

#Video BW 160 kHz

Mkr1 1.850 000 GHz
-23.322 dBm

Span 7.000 MHz

1.850000000 GHz
==

Pk Search
Conﬁg

Properties

Marker
| Function

Marker—

Counter

KEYSIGHT !nput RF

Coupling: DC
e > Align: Auto

£) | Apr29,2025,

P

e | 11:26:55 AM | >~

B WCDMA1900 MODE (9262 CH.) -

Input Z: 50 O
Corr CCorr

Freq Ref. Int (S)
NFE: Adaptive

#Atten: 10 dB
Preamp: Off

PNO: Best Wide
Gate: Off

IF Gain: Low
Sig Track: Off

#Sweep ~2.01 s (1001 pts)

4 MHz Span

#Avg Type: Power (RMS”
Trig: Free Run

AAAAAA

1 Spectrum
Scale/Div 10 dB

Center 1.847000 GHz

Ref Lvi Offset 27.55 dB
Ref Level 27.55 dBm

Y

#Video BW 3.0 MHz

Mkr1 1.849 000 GHz
-14.336 dBm

Span 4.000 MHz

) | Apr 29, 2025

| fi2710am S

#Sweep ~2.01 s (1001 pts)
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Marker

o

Select Marker
Marker 1

1.849000000 GHz
==

Pk Search
Conﬁg

Properties

Marker
| Function

Marker—

Counter




B WCDMA1900 MODE (9538 CH.) Block Edge

Q Marker

KEYSIGHT Input RF Input Z: 50 Q #Atten: 10 dB PNO: Best Wide  #Avg Type: Power (RMS” 4 Select Marker
RL > Coupling: DC Corr CCorr Preamp: Off Gate: Off Trig: Free Run Marker 1
Align: Auto Freq Ref: Int (S) IF Gain’ Low £l
NFE: Adaptive Sig Track: Off AAAAAA

L8 Marker Frequency

1 Spectnm Ref Lvl Offset 27.55 dB Mkr1 1.910 000 GHziil1 910000000 GHz

Scale/Div 10 dB Ref Level 27.55 dBm -24.659 dBm - o
Pk Search
Marker

-Pk S
come
Mkr—Ref Lvi

#Video BW 160 kHz Span 7.000 MHz
#Sweep ~2.01 s (1001 pts)

) | Apr 29, 2025
s | 11:29:32 AM | 53—

B WCDMA1900 MODE (9538 CH.) — 4 MHz Span

Q Marker

KEYSIGHT Input RF Input Z: 50 Q #Atten: 10 dB PNO: Best Wide  #Avg Type: Power (RMS” 4 Select Marker
RL > Coupling: DC Corr CCorr Preamp: Off Gate: Off Trig: Free Run Marker 1
Align: Auto Freq Ref: Int (S) IF Gain’ Low £l
NFE: Adaptive Sig Track: Off AAAAAA

L == |Marker Frequency

1 Spectrum Ref Lvl Offset 27.55 dB Mkr1 1.911 000 GHz 1.911000000 GHz

Scale/Div 10 dB Ref Level 27.55 dBm -14.166 dBm - o
Pk Search
Marker

Pk S
come
Mkr—Ref Lvi

#Video BW 3.0 MHz Span 4.000 MHz
#Sweep ~2.01 s (1001 pts)

) | Apr29, 2025|
e | 11:29:47 AM | 5>~
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aCT

HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +8231 6456300 Fax. +82 316456401

Sub 5 ANT
PAR. Limit
Mode Channel
(dB) (dB)
WCDMA1700 1732.4 1.81
13
WCDMA1700(0Ori.) 1732.4 3.30
Frequency
Mode Channel Data (MHz)
(MHz)
WCDMAL700 1412 1732.40 42771
WCDMA1700(0Ori.) 1412 1732.40 4.1478
Frequency of Maximum Measurement Result Gap
Mode Channel Factor
Harmonic (GHz) Maximum Data (dBm) (dBm) (dB)
1732.4 18.48000 29.489 -64.993 -35.504
WCDMAL700 0.07
1732.4(0ri)) 14.41000 29.116 -64.686 -35.570
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HCTCO,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401
(=] Mode: WCDMAL1700
[=] OPERATING FREQUENCY: 1,712,400,000 Hz
[=] CHANNEL: 1312
[=] REFERENCE VOLTAGE: 3.880 VDC
(=] DEVIATION LIMIT: Emission must remain in band
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) Q) (Hz) Error (Hz) (%) ppm
100 % +20(Ref) 1712399998 0.0 0.000 000 0.0000
100 % -30 1712399990 -8.1 0.000 000 -0.0048
100 % -20 1712399989 9.0 -0.000 001 -0.0052
100 % -10 1712399 994 34 0.000 000 -0.0020
100 % 3.880 0 1712399995 2.3 0.000 000 -0.0013
100 % +10 1712399986 -119 -0.000 001 -0.0070
100 % +30 1712399994 -4.0 0.000 000 -0.0024
100 % +40 1712400 005 7.1 0.000 000 0.0041
100 % +50 1712399989 -85 0.000 000 -0.0050
Batt. Endpoint 3.300 +20 1712399995 3.1 0.000 000 -0.0018

Frequency Stability

Deviation (ppm)

+20(Ref)  -30 -20 -10 0 +10 +30 +40 +50 +20
Temperature ()
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2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401

(=] Mode:
(=] OPERATING FREQUENCY:

(=] CHANNEL:
[=] REFERENCE VOLTAGE:
(=] DEVIATION LIMIT:

WCDMA1700
1,732,400,000 Hz

1412

3.880VDC

Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDQC) °C) (H2) Error (Hz) (%) ppm
100 % +20(Ref) 1732399 987 0.0 0.000 000 0.0000
100 % -30 1732399974 -12.4 -0.000 001 -0.0072
100 % -20 1732399974 -12.6 -0.000 001 -0.0073
100 % -10 1732399975 -11.6 -0.000 001 -0.0067
100 % 3.880 0 1732399974 -12.7 -0.000 001 -0.0073
100 % +10 1732399974 -13.0 -0.000 001 -0.0075
100 % +30 1732399973 -13.8 -0.000 001 -0.0080
100 % +40 1732399974 -12.9 -0.000 001 -0.0075
100 % +50 1732399972 -15.3 -0.000 001 -0.0088
Batt. Endpoint 3.300 +20 1732399975 -12.1 -0.000001 -0.0070

Deviation (ppm)

+20(Ref)

-30

-20

Frequency Stability

-10 0
Temperature (C)

+10 +30

+40

+50

+20
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HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

(=] Mode:

[=] OPERATING FREQUENCY:

(=] CHANNEL:

[=] REFERENCE VOLTAGE:

(=] DEVIATION LIMIT:

Tel. 82316456300 Fax.+82 316456401

WCDMAL700
1,752,400,000 Hz
1513

3.880VDC

Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDQ) (°C) (H2) Error (Hz) (%) ppm
100 % +20(Ref) 1752599 987 0.0 0.000 000 0.0000
100 % -30 1752599967 -19.5 -0.000 001 -0.0111
100 % -20 1752599 968 -18.5 -0.000 001 -0.0106
100 % -10 1752599975 -12.0 -0.000 001 -0.0068
100 % 3.880 0 1752599974 -12.3 -0.000 001 -0.0070
100 % +10 1752599975 -11.8 -0.000 001 -0.0067
100 % +30 1752599968 -18.5 -0.000 001 -0.0105
100 % +40 1752599974 -13.1 -0.000 001 -0.0075
100 % +50 1752599973 -13.5 -0.000 001 -0.0077
Batt. Endpoint 3.300 +20 1752599975 -11.9 -0.000 001 -0.0068

Deviation (ppm)

+20(Ref)

-30

-20

Frequency Stability

-10 0
Temperature (C)

+10 +30

+40 +50

+20
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aCT
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2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

B WCDMA1700 MODE (1412 CH.) Peak-to-Average Ratio

Frequency

KEYSIGHT Input RF Input Z: 50 0 Atten: 10 dB Trig: Free Run Center Freq: 1.732400000 GHz
RL o, Coupling: DC Coir CCorr Preamp: Off #IF Gain: Low Counts: 2.00 M/2.00 Mpt
Align: Auto Freq Ref: Int (S) Radio Std: None

1 Metrics

Average Power
23.91 dBm

58.10 % at0 dB

10.0 % 1.21dB
1.0% 1.61dB
0.1% 1.81dB
0.01 % 1.92dB
0.001 % 1.8 dB
0.0001 % 2.02dB

2.02dB
25.93 dBm

0.00 dB ' ' ) 20.00 dB|
Info BW 5.0000 MHz

29, 2025 = Q4]
- = - - ? ??fzmmm .l (el

B WCDMA1700 MODE (1412 CH.) Occupied Bandwidth

Frequency

KEYSIGHT Input RF Input Z: 50 O Atten: 10 dB Trig: Free Run Center Freq: 1.732400000 GHz
e Coupling; DC Corr CCorr Preamp: Off Gate: Off Avg|Hold: 700/700
Align: Auto Freq Ref: Int (S) #IF Gain: Low Radio Std: None
NFE: Adaptive

Ref Lvi Offset 27.55 dB
Scale/Div 10.0 dB Ref Value 40.00 dBm
g

- e
et e b b
(==

Center 1.732400 GHz #Video BW 390.00 kHz
#Res BW 100.00 kHz Sweep 16.7 ms (1001 pts)

2 Metrics

Occupied Bandwidth
4.2771 MHz Total Power 33.1 dBm

Transmit Freq Ermor -1.340 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.983 MHz xdB 26.00 dB

| Apr 29, 2025
=. IC") (1 - ? 11p'.r2‘lz41AM
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B WCDMA1700 MODE (1412 CH.) Conducted Spurious Emissions

KEYSIGHT '(']PU'-I RF =
“oupling: DC
RL =% Dion Auto

Input Z: 50
Corr CCorr

Freq Ref. Int (S)
NFE: Adaptive

#Atten: 10 dB
Preamp: Off

PNO: Fast
Gate: Off

Sig Track:

IF Gain: Low

#Ava Type: Power (RMSF 2
Trig: Free Run L

off PPPPPP

$x

Select Marker

Marker

‘| Marker 1

1 Spectrum
Scale/Div 10 dB )

e 'rf.._.!'r_l;!rh" .'J'_—'u'l_;"ﬁ'- L i i

Start 30 MHz
|#Res BW 1.0 MHz

Ref Level 0.00 dBm

Aorder FTry

#Video BW 3.0 MHz

Y WPLITRR Ty YRR TR WL Wy, T

Mkr1 8.813 57 GHz
-67.58 dBm

Stop 10.000 GHz

Marker Frequency |

8.813570000 GHz

j Peak Search ‘Seart

: | Pk Search

Next Peak Config

Next Pk Right | Properties
Next Pk Left | %

. Minimum Peak | Marker—s

Pk-Pk Search

Sweep ~18.1 ms (1001 pts)| &

5 Marker Table A

Mode Trace Scale

N1t 881357 GHz___ -67.58dBm

X X Function

Function Width Function Value

Marker Delta

Mkr—CF

N 1 f

5 l?

1.734 87 GHz

-3.682 dBm

Apr 29, 2025
11:21:56 AM | 5=

o

Mkr—Ref Lvi

B WCDMA1700 MODE (1412 CH.) Conducted Spurious Emissions?2

KEYSIGHT '('jpu'-l RF o
Soupling: DG
RL =%~ Llion Auto

Input Z: 50 O
Corr CCorr

Freq Ref. Int (S)
NFE: Adaptive

#Atten: 10 dB
Preamp: Off

PNO: Fast
Gate: Off

#Avg Type: Power (RMSi_ 2
Trig: Free Run x;

IF Gain: Low
Sig Track: Off

PPPPPP

1 Spectrum
Scale/Div 10 dB

i s

' h
i I |L 1l

Ref Level 0.00 dBm

Y

dfp ..l:"%;}.f s

#Video BW 3.0 MHz

Mkr1 18.48 GHz
-64.99 dBm

Stop 20.000 GHz
Sweep ~18.5 ms (1001 pts)

) | Apr 29, 2025
11:22:10 AM | 53—~
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Select Marker
Marker 1

Marker Frequency
18.480000000 GHz
i W Pk Search
B
\
| Marker

Pk-Pk Search
o |
| Mki—CF
| Mkr—RefLvl

Marker

Properties

‘ Counter
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HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +8231 6456300 Fax. +82 316456401

-LTE B5-
Resource
Band Frequency ) Resource Block Data
Modulation Block
Width (MHz) Size
Offset (dB) (MH2)
10 MHz 836.5 QPSK 50 0 531 9.0104
10 MHz(Ori.) 836.5 QPSK 50 0 5.63 9.0141
Band Frequency of Measurement
) Frequency . ) Factor ) Result Gap
Width Maximum Harmonic Maximum Data
(MHz) (dB) (dBm) (dB)
(MHz) (GHz) (dBm)
0 836.5 3.6790 27.976 -58.244 -30.268 L8l
836.5 (Ori.) 6.2214 28.591 -57.048 -28.457 '
Frequency of
k y Maximum Data
Frequency Resource Block Resource Block ~ Maximum  Maximum Data Gap
Band Width Modulation [dBm]
(MHz) Size Offset Harmonic [dBm] o) (dB)
ri.
(MHz)
0.0 QPSK 1 0 824.000 -31.271 -31.554 0.28
‘ QPSK 50 0 823.996 -21.727 -24.499 2,17
104 (Extended) QPSK 50 0 822.996 -24.818 -28.133 3.32
z
8440 QPSK 1 49 849.000 -30.639 -31.003 0.36
- QPSK 50 0 849.012 -22.591 -24.547 1.96
(Extended) QPSK 50 0 850.016 -25.227 -28.308 3.08
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2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401
(=] MODE: LTE BS
[=] OPERATING FREQUENCY: 836,500,000 Hz
[=] CHANNEL: 20525(10 MHz)
[=] REFERENCE VOLTAGE: 3.880 VDC
[=] DEVIATION LIMIT: £ 0.00025% or 2.5 ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (°C) (Hz) Error (Hz) (%) Per
100 % +20(Ref) 836500001 0.0 0.000 000 0.000
100 % -30 836 500 000 -1.6 0.000 000 -0.002
100 % -20 836500 003 2.0 0.000 000 0.002
100 % -10 836500 003 1.9 0.000 000 0.002
100 % 3.880 0 836500 004 2.5 0.000 000 0.003
100 % +10 836500 004 2.1 0.000 000 0.003
100 % +30 836500 004 2.1 0.000 000 0.003
100 % +40 836500 004 2.4 0.000 000 0.003
100 % +50 836500 004 2.7 0.000 000 0.003
Batt. Endpoint 3.300 +20 836 500 000 -1.4 0.000 000 -0.002

Frequency Stability

Deviation (ppm)

+20(Ref) -30 -20 -10 0 +10 +30 +40 +50 +20
Temperature (C)
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HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

LTE B5_10 M_PAR_Mid_QPSK_FullRB

3 Agilent Spectrum Analyzer - Power Stat CCDF | B @
‘- RL RF 50 0 | SENSE:INT | 11:17:44 AM Apr29, 2025 |
Center Freq 836.500000 MHz Center Freq: 836.500000 MHz Radio Std: None Frequency

—»— Trig: Free Run Counts:2.00 M/2.00 Mpt
#IFGain:Low #Atten: 20 dB

Average Power aussis
9 100 % rCius L

23.77 dBm
48.70 % at 0dB

10.0 % 2.29dB
1.0% 4.24 dB
0.1% 5.31dB
0.01 % 5.76 dB
0.001% 6.04 dB
0.0001 % 6.41dB

Peak 6.47 dB
30.24 dBm

Info BW 10.000 MHz

MSG STATUS

LTE B5_10 M_OBW_Mid_QPSK_FullRB

BE Agilent Spectrum Analyzer - Occupied BW || 2P @
i RL [ ENSE:INT ALIGN AUTO | 11:17:37 AM Apr29, 2025 |
Center Freq 836.500000 MHz Center Freq: 836.500000 MHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 700/700
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 27.13 dB
Ref 40.00 dBm

A ", | P g o
LT T Yy W WY hialll sl s Y i ST W

[ [T [ [ [ T [ _

Center 836.5 MHz S[En_fanﬁH‘z Auto
#Res BW 200 kHz #VBW 820 kHz Sweep 1ms

Occupied Bandwidth Total Power 32.5dBm Freq Offset|

9.0104 MHz L

Transmit Freq Error 20.706 kHz OBW Power 99.00 %
x dB Bandwidth 10.52 MHz x dB -26.00 dB

MSG STATUS
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HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

LTE B5_10 M_Conducted Spurious(30 M-10 G)_Mid_QPSK_1RB

BN Agilent Spectrum Analyzer - Swept SA
—— - _

Center Freq 5.015000000 GHz = 3
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

"Mkr1 3.679 02 GHz
Bef 10.00 dBm -58.244 dBm

Stop 10.000 GHz
Sweep 16.67 ms (1001 pts)

FUNCTION FUNCTION \WIDTH

BN Agilent Spectrum Analyzer - Swept SA
i RL
Center Freq 824.000000 MHz )
PNO: Wide —»— 1rig: Free Run
IFGain:Low #Artten: 20 dB

_ Mkr1 824.000 MHz
Ref 37 13 dBm -31.271 dBm

Span 4.000 MHz

Center 824.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.000 s (1001 pts)

STATUS
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Tel. +82 316456300 Fax. +82 316456401

LTE B5_10 M_Band Edge_Low_QPSK_FullRB

BN Agilent Spectrum Analyzer - Swept SA | 6B [uEm]
X RL RF 500 AC | 11:16:34 AM Apr29, 2025 |
Center Freq 824.000000 MHz ) #Avg Type: RMS

PNO: Wide —»— 1rig: Free Run

IFGain:Low #Atten: 20 dB

. Mkr1 823.996 MHz
Ref Offset27.13 dB e
Ref 27.13 dBm -21.727 dBm

Center 824.000 MHz Span 4.000 MHz|
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.000 s (1001 pts)

MSG STATUS

LTE B5_10 M_Extended Band Edge_Low_QPSK_FullRB

B Agilent Spectrum Analyzer - Swept SA || -aF
i RL
Center Freq 821.000000 MHz ) #Avg Type: RMS
PNO: Wide —»— 1rig: Free Run
IFGain:Low #Artten: 20 dB

Mkr1 822.996 MHz
Ref Offset 27.13 dB
Ref 27.13 dBm -24.82 dBm

Center 821.000 MHz Span 4.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.000 s (1001 pts)

MSG STATUS
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Tel. +82 316456300 Fax. +82 316456401

LTE B5_10 M_Band Edge_High_QPSK_1RB

BN Agilent Spectrum Analyzer - Swept SA | 6B [uEm]
X RL RF 500 AC | 11:19:41 AM Apr29, 2025 |
Center Freq 849.000000 MHz ) #Avg Type: RMS

PNO: Wide —»— 1rig: Free Run

IFGain:Low #Atten: 20 dB

Ref Offset 27.13 dB
Ref 27.13 dBm

Center 849.000 MHz Span 4.000 MHz|
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.000 s (1001 pts)

MSG STATUS

LTE B5_10 M_Band Edge_High_QPSK_FullRB

B Agilent Spectrum Analyzer - Swept SA || -aF
i RL
Center Freq 849.000000 MHz ) #Avg Type: RMS
PNO: Wide —»— 1rig: Free Run
IFGain:Low #Artten: 20 dB

Mkr1 849.012 MHz
Ref Offset 27.13 dB
Ref 27.13 dBm -22.591 dBm

Center 849.000 MHz Span 4.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.000 s (1001 pts)

MSG STATUS
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2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

Tel. +82 316456300 Fax. +82 316456401

LTE B5_10 M_Extended Band Edge_High_QPSK_FullRB

] Agilent Spectrum Analyzer - Swept SA
il RL [ SENSE:INT
Center Freq 852.000000 MHz ) #Avg Type: RMS
PNO: Wide —»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

| 11:19:20 AM Apr29, 2025

: Mkr1 850.016 MHz
Ref Offset 27.13 dB :
Ref 27.13 dBm -25.227 dBm

Center 852.000 MHz Span 4.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 2.000 s (1001 pts)

MSG STATUS
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2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

LTE B12(17)-

Tel. +82 316456300 Fax. +82 316456401

Resource
Band Frequency ) Resource Block Data
Modulation Block
Width (MHz) Size
Offset (dB) (MH2)
10 MHz 707.5 QPSK Full RB 0 5.19 9.0068
10 MHz (Ori.) 707.5 QPSK Full RB 0 5.62 9.0024
Band Frequency of Measurement
) Frequency . ) Factor ) Result Gap
Width Maximum Harmonic Maximum Data
(MHz) (dB) (dBm) (dB)
(MHz) (GHz) (dBm)
707.5 2.9512 27.976 -57.763 -29.787
10 : 0.02
707.5(0Ori.) 3.6990 27.976 -57.743 -29.767

Page 73 /229



HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

Tel. 82316456300 Fax.+82 316456401

704,000,000 Hz
23060 (10 MHz)

VDC

(3] MODE: LTE B12
[ OPERATING FREQUENCY:

(3] CHANNEL:

[3] REFERENCE VOLTAGE: 3.880

(=] DEVIATION LIMIT:

Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (vDQ) (°C) (Hz) Error (Hz) (%) per
100 % +20(Ref) 704 000 005 0.0 0.000 000 0.000
100 % -30 704000009 4.8 0.000 001 0.007
100 % -20 704000009 4.9 0.000 001 0.007
100 % -10 704000000 4.1 -0.000 001 -0.006
100 % 0.000 0 704000009 4.1 0.000 001 0.006
100 % +10 704000008 3.4 0.000 000 0.005
100 % +30 704000008 3.5 0.000 000 0.005
100 % +40 704000000 47 -0.000 001 -0.007
100 % +50 704000009 47 0.000 001 0.007
Batt. Endpoint 0.000 +20 704 000009 4.2 0.000 001 0.006

Deviation (ppm)

Frequency Stability

+20(Ref) -30  -20  -10 0 +10
Temperature ()

+30

+40

+50

+20
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HCTCO,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

(=] MODE:

[=] OPERATING FREQUENCY:
[=] CHANNEL:

[=] REFERENCE VOLTAGE:
[=] DEVIATION LIMIT:

Tel. 82316456300 Fax.+82 316456401

LTEBL2
707,500,000 Hz
23095 (10 MHz)
3.880VDC

Emission must remainin band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDCQ) (°C) (Hz) Error (Hz) (%) PP
100 % +20(Ref) 707500 004 0.0 0.000 000 0.000
100 % -30 707500008 3.8 0.000 001 0.005
100 % -20 707500001 -3.5 0.000 000 -0.005
100 % -10 707500008 4.0 0.000 001 0.006
100 % 0.000 0 707500009 4.6 0.000 001 0.007
100 % +10 707500008 3.7 0.000 001 0.005
100 % +30 707500000 -4.0 -0.000 001 -0.006
100 % +40 707500009 4.4 0.000 001 0.006
100 % +50 707500006 1.9 0.000 000 0.003
Batt. Endpoint 0.000 +20 707500008 3.8 0.000 001 0.005

Deviation (ppm)

Frequency Stability

+20(Ref) -30  -20  -10 0 +10
Temperature (C)

+30

+40

+50

+20
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HCTCO,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401
[=] MODE: LTEBI2
[=] OPERATING FREQUENCY: 711,000,000 Hz
[=] CHANNEL: 23130(10 MHz)
[=] REFERENCE VOLTAGE: 3.880VDC
[=] DEVIATION LIMIT: Emission must remain in band
Voltage Power Temp. Frequency Frequency Deviation
ppm
(%) (VDC) (°C) (Hz) Error (Hz) (%)
100 % +20(Ref) 710999997 0.0 0.000 000 0.000
100 % -30 711000002 49 0.000001 0.007
100 % -20 711000002 47 0.000 001 0.007
100 % -10 710999994 -3.8 -0.000 001 -0.005
100 % 0.000 0 711000002 43 0.000001 0.006
100 % +10 710999994 3.4 0.000 000 -0.005
100 % +30 711000003 5.1 0.000001 0.007
100 % +40 711000002 4.1 0.000001 0.006
100 % +50 711000002 4.5 0.000 001 0.006
Batt. Endpoint 0.000 +20 711000 002 5.0 0.000001 0.007
Frequency Stability
3.5
2.5
—~ 1.5
€
o
o
— 0.5
c
©
8 -0.5
>
[
(@)
-1.5
-2.5
-3.5
+20(Ref) -30 -20 -10 0 +10 +30 +40 +50 +20
Temperature ()
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2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

LTE B12_10 M_PAR_Mid_QPSK_FullRB

3 Agilent Spectrum Analyzer - Power Stat CCDF | B @
‘- RL RF 500 AC | SENSE:INT ALIGN AUTC | 10:56:07 AM Apr29, 2025 |
Center Freq 707.500000 MHz Center Freq: 707.500000 MHz Radio Std: None Frequency

—»— Trig: Free Run Counts:2.00 M/2.00 Mpt
#IFGain:Low #Atten: 20 dB

Average Power aussis
9 100 % rCiuS L

24.00 dBm
49.80 % at 0dB

10.0 % 2.26dB
1.0% 417 dB
0.1% 5.19dB
0.01 % 5.64 dB
0.001% 5.96 dB
0.0001 % 6.25dB

Peak 6.39 dB
30.39 dBm

Info BW 10.000 MHz

MSG STATUS

LTE B12_10 M_OBW_Mid_QPSK_FullRB

BE Agilent Spectrum Analyzer - Occupied BW || 2P @
U RL RF ENSE:INT | 10:56:01 AM Apr29, 2025 |
Center Freq 707.500000 MHz Center Freq: 707.500000 MHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 700/700
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 27 dB
Ref 40.00 dBm

S

#Res BW 200 kHz #VBW 820 kHz Sweep 1ms

Occupied Bandwidth Total Power 32.7 dBm Freq Offset|

0 Hz

9.0068 MHz

Transmit Freq Error 20.771 kHz OBW Power 99.00 %
x dB Bandwidth 10.42 MHz x dB -26.00 dB

MSG STATUS
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Tel. +82 316456300 Fax. +82 316456401

LTE B12_10 M_Conducted Spurious(30 M-10 G)_Mid_QPSK_1RB

] Agilent Spectrum Analyzer - Swept SA
i RL [T | SENSE:INT]|
Center Freq 5.015000000 GHz ) #Avg Type: RMS
PNO: Fast ~—»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

Mkr1 2.951 21 GHz
Ref 100008 -57.763dBm

) ] i ) ~Stop 10.000 GHz
Sweep 16.67 ms (1001 pts)

MKR, MODE TRC| SCL X Y FUNCTION FUNCTION \WIDTH FUNCTION VALUE

“ ko

STATUS

=
@
12}
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HCTCO.,LTD.

2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea

Tel. +82 316456300 Fax. +82 316456401

-LTE B13-
Resource
Band Frequency ) Resource Block Data
Modulation Block
Width (MHz) Size
Offset (dB) (MH2)
10 MHz 782.0 QPSK 50 0 5.02 9.0118
10 MHz (Ori.) 782.0 QPSK 50 0 5.86 9.0072
Band Frequency of Measurement
) Frequency . ) Factor ) Result Gap
Width Maximum Harmonic Maximum Data
(MHz) (dB) (dBm) (dB)
(MHz) (GHz) (dBm)
10 782.0 3.2603 27.976 -57.955 -29.979 017
782.0 (Ori) 6.5504 28.591 -58.401 -29.810 '
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2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401

(=] MODE:

(=] OPERATING FREQUENCY:

[x] CHANNEL:

(=] REFERENCE VOLTAGE:

(=] DEVIATION LIMIT:

LTEBI3
782,000,000 Hz
23230 (10 MHz)
3.880VDC

Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (vDQ) (°C) (Hz) Error (Hz) (%) per
100 % +20(Ref) 782000004 0.00 0.000 000 0.0000
100 % -30 782000006 2.00 0.000 000 0.0026
100 % -20 782000007 2.80 0.000 000 0.0036
100 % -10 782000007 3.30 0.000 000 0.0042
100 % 0.000 0 782000007 2.80 0.000 000 0.0036
100 % +10 782000007 2.80 0.000 000 0.0036
100 % +30 782000006 2.70 0.000 000 0.0035
100 % +40 782000007 3.30 0.000 000 0.0042
100 % +50 782000006 2.70 0.000 000 0.0035
Batt. Endpoint 0.000 +20 782000006 2.50 0.000 000 0.0032

Deviation (ppm)

+20(Ref)  -30

-20

Frequency Stability

-10 0
Temperature (C)

+10 +30 +40 +50 +20
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2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 316456300 Fax. +82 316456401

LTE B13_10 M_PAR_Mid_QPSK_FullRB

3 Agilent Spectrum Analyzer - Power Stat CCDF | B @
‘- RL RF 500 AC | SENSE:INT| | 11:02:50 AM Apr29, 2025 |
Center Freq 782.000000 MHz Center Freq: 782.000000 MHz Radio Std: None Frequency

—»— Trig: Free Run Counts:2.00 M/2.00 Mpt
#IFGain:Low #Atten: 20 dB

Average Power aussis
9 100 % rCiuS <Ll e —

23.84 dBm
50.24 % at 0dB

10.0 % 2.26dB
1.0% 4.06 dB
0.1% 5.02dB
0.01 % 5.47 dB
0.001% S5.77dB
0.0001 % 5.96 dB

Peak 6.00 dB
29.84 dBm

0,
0.0001 % 0dB

Info BW 10.000 MHz

MSG STATUS

LTE B13_10 M_OBW_Mid_QPSK_FullRB

BE Agilent Spectrum Analyzer - Occupied BW || 2P @
i RL RF ENSE:INT ALIGN AUTO | 11:02:43 AM Apr29, 2025 |
Center Freq 782.000000 MHz Center Freq: 782.000000 MHz Radio Std: None Frequency

—»— Trig: Free Run Avg|Hold: 700/700
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 27 dB
Ref 40.00 dBm

o

|
I
|
|
|
i
p
|
|
|

Center 782 MHz S[En_fanﬁH‘z
#Res BW 200 kHz #VBW 820 kHz Sweep 1ms

Occupied Bandwidth Total Power 32.6 dBm Freq Offset|
0Hz
9.0118 MHz

Transmit Freq Error 23.617 kHz OBW Power 99.00 %
x dB Bandwidth 10.56 MHz x dB -26.00 dB

MSG STATUS
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LTE B13_10 M_Conducted Spurious(30 M-10 G)_Low_QPSK_1RB

] Agilent Spectrum Analyzer - Swept SA
i RL [T | SENSE:INT]|
Center Freq 5.015000000 GHz ) #Avg Type: RMS
PNO: Fast ~—»— 1rig: Free Run

IFGain:Low #Atten: 20 dB

Mkr1 3.260 28 GHz
Refto00d8m  ____-57.955dBm

hapriager-tglr

~Stop 10.000 GHz
Sweep 16.67 ms (1001 pts)

MKR, MODE TRC| SCL X Y FUNCTION FUNCTION \WIDTH FUNCTION VALUE

“ ko

MSG STATUS
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-LTE B25-
Main I ANT
Resource
Band Frequency Resource Block Data
Modulation Block
Width (MHz) Size
Offset (dB) (MHz)
20 MHz 1882.5 QPSK 100 0 4.94 18.027
20 MHz (Ori.) 1882.5 QPSK 100 0 5.30 17.968
Band Frequency of Measurement
) Frequency . ) Factor ) Result Gap
Width Maximum Harmonic Maximum Data
(MHz) (dB) (dBm) (dB)
(MHz) (GHz) (dBm)
0 1882.5 3.6990 27.976 -67.926 -39.950 018
1882.5 3.0509 27.976 -68.105 -40.129 -

Page 83 /229



HCTCO,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401

[=] MODE: LTEB25
[=] OPERATING FREQUENCY: 1860,000,000 Hz
(=] CHANNEL: 26140 (20 MHz)
[=] REFERENCE VOLTAGE: 3.880 VDC
[=] DEVIATION LIMIT: Emission must remain in band
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (°C) (Hz) Error (Hz) (%) PP
100 % +20(Ref) 1860 000 008 0.0 0.000 000 0.000
100 % -30 1860000015 7.1 0.000 000 0.004
100 % -20 1860000015 7.1 0.000 000 0.004
100 % -10 1860 000016 8.0 0.000 000 0.004
100 % 3.880 0 1860000016 77 0.000 000 0.004
100 % +10 1860 000017 8.9 0.000 000 0.005
100 % +30 1860000017 9.2 0.000 000 0.005
100 % +40 1860000015 7.3 0.000 000 0.004
100 % +50 1860 000 015 6.7 0.000 000 0.004
Batt. Endpoint 3.300 +20 1860 000017 9.2 0.000 000 0.005

Frequency Stability

Deviation (ppm)

+20(Ref)  -30 -20 -10 0 +10 +30 +40 +50 +20
Temperature (C)
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Tel. +82 31 6456300 Fax. +82 316456401

(=] MODE:

(=] OPERATING FREQUENCY:
[x] CHANNEL:
(=] REFERENCE VOLTAGE:

(=] DEVIATION LIMIT:

LTE B25
1882,500,000 Hz
26365 (20 MHz)
3.880VDC

Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (vDQ) (°C) (Hz) Error (Hz) (%) per
100 % +20(Ref) 1882 500008 0.0 0.000 000 0.000
100 % -30 1882500015 7.4 0.000 000 0.004
100 % -20 1882500014 6.1 0.000 000 0.003
100 % -10 1882 500 014 6.1 0.000 000 0.003
100 % 3.880 0 1882500014 6.8 0.000 000 0.004
100 % +10 1882500015 7.6 0.000 000 0.004
100 % +30 1882 500 002 -5.8 0.000 000 -0.003
100 % +40 1882500014 6.4 0.000 000 0.003
100 % +50 1882500015 7.3 0.000 000 0.004
Batt. Endpoint 3.300 +20 1882500014 6.2 0.000 000 0.003

Deviation (ppm)

+20(Ref)

-30

-20

Frequency Stability

-10 0 +10 430  +40  +50  +20
Temperature (C)
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HCTCO,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401
[=] MODE: LTEB25
[=] OPERATING FREQUENCY: 1905,000,000 Hz
(=] CHANNEL: 26590 (20 MHz)
[=] REFERENCE VOLTAGE: 3.880 VDC
[=] DEVIATION LIMIT: Emission must remain in band
Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (°C) (Hz) Error (Hz) (%) .
100 % +20(Ref) 1905 000 009 0.0 0.000 000 0.000
100 % -30 1905 000 000 -8.7 0.000 000 -0.005
100 % -20 1905000018 9.2 0.000 000 0.005
100 % -10 1905000017 8.1 0.000 000 0.004
100 % 3.880 0 1905000018 8.7 0.000 000 0.005
100 % +10 1905000019 10.4 0.000001 0.005
100 % +30 1905000 020 10.7 0.000 001 0.006
100 % +40 1905000017 8.1 0.000 000 0.004
100 % +50 1905000 001 -8.0 0.000 000 -0.004
Batt. Endpoint 3.300 +20 1905000018 9.4 0.000 000 0.005

Frequency Stability

Deviation (ppm)

+20(Ref)  -30 -20 -10 0 +10 +30 +40 +50 +20
Temperature (C)
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LTE B25_20 M_PAR_Mid_QPSK_FullRB

3 Agilent Spectrum Analyzer - Power Stat CCDF | B @
‘- RL RF 30 Q AC | SENSE:INT| | 10:38:06 AM Apr29, 2025 |
Center Freq 1.882500000 GHz Center Freq: 1.882500000 GHz Radio Std: None Frequency

—»— Trig: Free Run Counts:2.00 M/2.00 Mpt
#IFGain:Low #Atten: 10 dB

Average Power aussis
9 100 % rCiuS L

23.39 dBm
49.28 % at 0dB

10.0 % 2.31dB
1.0% 4.09dB
0.1% 4.94 dB
0.01 % 5.43dB
0.001% 5.72dB
0.0001 % 5.87 dB

Peak 5.98 dB
29.37 dBm

Info BW 20.000 MHz

MSG STATUS

LTE B25_20 M_OBW_Mid_QPSK_FullRB

BE Agilent Spectrum Analyzer - Occupied BW || 2P @
i RL RF ENSE:INT] ALIGN AUTO | 10:37:59 AM Apr29, 2025 |
Center Freq 1.882500000 GHz Center Freq: 1.882500000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 700/700
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 27.25 dB
Ref 40.00 dBm

I

! ! '1.‘
'\/a\"..w"“LH‘“i"""""'-"‘"‘!‘ﬂkﬂm-u VA .L—‘n‘l'\-("\!‘rulﬁ!""vin_..\p‘v
|
I
|
|

Center 1.883 GHz
#Res BW 390 kHz #VBW 1.6 MHz Sweep 1ms

Occupied Bandwidth Total Power 32.0 dBm Freq Offset|

0 Hz

18.027 MHz

Transmit Freq Error 25.693 kHz OBW Power 99.00 %
x dB Bandwidth 20.00 MHz x dB -26.00 dB

MSG STATUS
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LTE B25_20 M_Conducted Spurious(30 M-10 G)_Mid_QPSK_1RB

BN Agilent Spectrum Analyzer - Swept SA
—— - _

Center Freq 5.015000000 GHz ,"' o
PNO: Fast ~—»— 1rig: Free Run
IFGain:Low #Atten: 10 dB

"Mkr1 3.698 96 GHz
Ref 0.00 dBm -67.926 dBm

Stop 10.000 GHz
Sweep 16.67 ms (1001 pts)

| MKR MODE TRC| SCL X Y FUNCTION FUNCTION \WIDTH

LTE B25_20 M_Conducted Spurious(Above10 G)_Mid_QPSK_1RB

.-' RL L' H
Center Freq 15.000000000 GHz ) #Avg Type: RMS
PNO: Fast —»— 1rig: Free Run
IFGain:High #Atten: 0 dB

Agilent Spectrum Analyzer - Swept SA || -aF

Ref -20.00 dBm -74.394 dBm

’1

s e ot

Start 10.000 GHz Stop 20.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 25.00 ms (1001 pts)

STATUS
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Sub 5 ANT
Resource
Band Frequency Resource Block Data
Modulation Block
Width (MHz) Size
Offset (dB) (MH2)
20 MHz 1882.5 QPSK 100 0 5.22 18.016
20 MHz (Ori.) 1882.5 QPSK 100 0 5.69 17.997
Band Frequency of Measurement
) Frequency ) ) Factor ) Result Gap
Width Maximum Harmonic Maximum Data
(MHz) (dB) (dBm) (dB)
(MHz) (GHz) (dBm)
1882.5 3.0509 27.976 -67.820 -39.844
20 2,77
1882.5 (Ori)) 3.7488 27976 -65.052 -37.076

Page 89 /229



HCTCO,LTD.
2-6, 73, 74, Seoicheon-ro 578beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Republic of Korea
Tel. +82 31 6456300 Fax. +82 316456401

[=] MODE: LTEB25

[=] OPERATING FREQUENCY: 1860,000,000 Hz

(=] CHANNEL: 26140 (20 MHz)

[=] REFERENCE VOLTAGE: 3.880 VDC

[=] DEVIATION LIMIT: Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (°C) (Hz) Error (Hz) (%) .
100 % +20(Ref) 1860 000 002 0.0 0.000 000 0.000
100 % -30 1860 000 004 1.8 0.000 000 0.001
100 % -20 1860 000 005 35 0.000 000 0.002
100 % -10 1860 000 000 -1.8 0.000 000 -0.001
100 % 3.880 0 1860 000 005 3.6 0.000 000 0.002
100 % +10 1860 000 006 4.0 0.000 000 0.002
100 % +30 1860 000 006 4.4 0.000 000 0.002
100 % +40 1860 000 000 2.1 0.000 000 -0.001
100 % +50 1860 000 000 -1.4 0.000 000 -0.001
Batt. Endpoint 3.300 +20 1860 000 000 2.1 0.000 000 -0.001

Frequency Stability

Deviation (ppm)

+20(Ref) =30 -20 -10 0 +10 +30 +40 +50 +20
Temperature (C)
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(=] MODE: LTEB25

[=] OPERATING FREQUENCY: 1882,500,000 Hz

(=] CHANNEL: 26365 (20 MHz)

[=] REFERENCE VOLTAGE: 3.880VDC

[=] DEVIATION LIMIT: Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (°C) (Hz) Error (Hz) (%) PP
100 % +20(Ref) 1882 500 002 0.0 0.000 000 0.000
100 % -30 1882 500 004 2.6 0.000 000 0.001
100 % -20 1882 500 004 2.5 0.000 000 0.001
100 % -10 1882 500 004 2.5 0.000 000 0.001
100 % 3.880 0 1882 500 004 2.4 0.000 000 0.001
100 % +10 1882 500 005 3.2 0.000 000 0.002
100 % +30 1882 500 000 -1.4 0.000 000 -0.001
100 % +40 1882 500 004 1.9 0.000 000 0.001
100 % +50 1882 500 006 4.1 0.000 000 0.002
Batt. Endpoint 3.300 +20 1882 500 005 3.1 0.000 000 0.002

Frequency Stability

Deviation (ppm)

+20(Ref) =30 -20 -10 0 +10 +30 +40 +50 +20
Temperature (C)
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[=] MODE: LTEB25

[=] OPERATING FREQUENCY: 1905,000,000 Hz

(=] CHANNEL: 26590 (20 MHz)

[=] REFERENCE VOLTAGE: 3.880 VDC

[=] DEVIATION LIMIT: Emission must remain in band

Voltage Power Temp. Frequency Frequency Deviation
(%) (VDC) (°C) (Hz) Error (Hz) (%) PP
100 % +20(Ref) 1905000 003 0.0 0.000 000 0.000
100 % -30 1905000 008 45 0.000 000 0.002
100 % -20 1905000 005 2.2 0.000 000 0.001
100 % -10 1905 000 000 -3.2 0.000 000 -0.002
100 % 3.880 0 1905 000 000 -3.1 0.000 000 -0.002
100 % +10 1905 000 000 -3.3 0.000 000 -0.002
100 % +30 1905 000 006 2.8 0.000 000 0.001
100 % +40 1905000 007 3.8 0.000 000 0.002
100 % +50 1905 000 005 2.2 0.000 000 0.001
Batt. Endpoint 3.300 +20 1905 000 007 3.6 0.000 000 0.002

Frequency Stability

Deviation (ppm)

+20(Ref) =30 -20 -10 0 +10 +30 +40 +50 +20
Temperature (C)

Page 92 /229



