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6. FCCID : ABLSML315
7. Date of Test : 2024-04-01 to 2024-04-22
8. Location of Test : M Permanent Testing Lab [0 On Site Testing
(Address:65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea)
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10. Test Result : Refer to the test result in the test report
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General remarks for test reports

Statement concerning the uncertainty of the measurement systems used for the tests
(may be required by the product standard or client)

[] Internal procedure used for type testing through which traceability of the measuring uncertainty
has been established:

Procedure number, issue date and title:
Calculations leading to the reported values are on file with the testing laboratory that conducted the testing.

X] Statement not required by the standard or client used for type testing
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(P General mformatlon

Client
Address
Manufacturer
Address
Factory 1
Address 1

Factory 2
Address 2

Laboratory
Address
Accreditations

Samsung Electronics Co., Ltd.

129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Rep. of Korea

Samsung Electronics Co., Ltd.

129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Rep. of Korea

AG TECH CO.,LTD

Lot G3, Que Vo Industrial Park(Expanded Area), Nam son Ward, Bac Ninh Province, Vietnam

ALMUS VINA

Lot CNO7A, Phu Ha Industrial Park, Ha Thach Commune, Phu Tho Town, Phu Tho Province,

Vietnam
Eurofins KCTL Co.,Ltd.

65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea
FCC Site Designation No: KR0040, FCC Site Registration No: 687132

VCCI Registration No.: R-20080, G-20078, C-20059, T-20056

CAB |dentifier: KR0040
ISED Number: 8035A
KOLAS No.: KT231

2. Device mformatlon

Equipment under test
Model

Derivative model
Modulation technique

Power source
Antenna specification

Antenna gain

Frequency range

Bandwidth

Software version
Hardware version
Test device serial No.

Operation Temperature

Note.

Smart Wearable
SM-L315U
SM-L315F
WCDMA

LTE

DC 3.88V
WCDMA 1700, LTE B4/66
LTE B12/13/71
WCDMA 1700, LTE B4/66
LTE B12/13
LTE B71
WCDMA 1700
LTE B4

LTE B12

LTE B13

LTE B66

LTE B71

LTE B4

LTE B12

LTE B13

LTE B66

LTE B71
L315U.001
REV1.0
Conducted
Radiated
0C~357T

QPSK
QPSK, 16QAM

PIFA + Metal Antenna
PIFA + FPCB Antenna
-11.3 dBi

-13.9 dBi

-14.3 dBi

17124 Miz ~1752.6 M
1710.7 Miz ~1754.3 Wz
699.7 Miz ~715.3 M
779.5 Miz ~784.5 Miz
1710.7 Miz ~1779.3 Mz
665.5 Miz ~695.5 Miz
1.4/3/5/10/15/20 Miz
1.4/3/5/10 Mz

5/10 Mt
1.4/3/5/10/15/20 Miz
5/10/15/20 Mz

R3AX400NZGL

R3AX400NYFN, R3AX400NX0P

1. The product equality letter includes detailed information about the differences between SM-L315U and SM-L315F model.

2.1. Accessory information

Equipment | Manufacturer Model Serial No. | Power source FCCID &IC
FCCID:
Wireless RF TECH EP-OL300 50V,3.0A ASLEPOL300
charger IC:
649E-EPOL300

KCTL-TIR001-003/7 (220705)
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2.2. Frequency/channel operations
This device contains the following capabilities:

WCDMA 1700, LTE B4/12/13/66/71

WCDMA 1700
Frequency
Ch.
(Mz)
1312 17124
1412 17324
1513 1752.6
Table 2.2-1.
RMC/HSDPA/HSUPA/
DC-HSDPA
LTE B4
Frequency Frequency Frequency
Ch. Ch. Ch.
(Mz) (Mtz) (Mz)
19957 1710.7 19965 1711.5 19975 17125
20175 17325 20175 17325 20175 17325
20393 1754.3 20385 1753.5 20375 17525
Table 2.2-2. 1.4M BW Table 2.2-3. 3M BW Table 2.2-4. 5M BW
Frequency Frequency Frequency
Ch. Ch. Ch.
(Mz) (Mz) (Mz)
20000 1715.0 20025 1717.5 20050 1720.0
20175 17325 20175 17325 20175 17325
20350 1750.0 20325 1747.5 20300 1745.0
Table 2.2-5. 10M BW Table 2.2-6. 15M BW Table 2.2-7. 20M BW
LTE B12
Frequency Frequency Frequency Frequency
Ch. Ch. Ch. Ch.
(Mtz) (Mtiz) (Mtz) (Mtz)
23017 699.7 23025 700.5 23035 701.5 23060 704.0
23095 707.5 23095 707.5 23095 707.5 23095 707.5
23173 715.3 23165 714.5 23155 713.5 23130 711.0

Table 2.2-8. 1.4M BW

Table 2.2-9. 3M BW

Table 2.2-10. 5M BW

LTE B13
Frequency Frequency
Ch. Ch.
(Mz) (M)
23205 779.5 - -
23230 782.0 23230 782.0
23255 784.5 - -

Table 2.2-12. 5M BW

Table 2.2-13. 10M BW

Table 2.2-11. 10M BW

KCTL-TIR001-003/7 (220705)
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LTE B66
Frequency Frequency Frequency
Ch. Ch. Ch.
(Mz) (Mz) (Miz)
131979 1710.7 131987 1711.5 131997 17125
132322 1745.0 132322 1745.0 132322 1745.0
132665 1779.3 132657 1778.5 132647 1777.5
Table 2.2-14. 1.4M BW Table 2.2-15. 3M BW Table 2.2-16. 5M BW
Frequency Frequency Frequency
Ch. Ch. Ch.
(Mz) (Mz) (Mz)
132022 1715.0 132047 1717.5 132072 1720.0
132322 1745.0 132322 1745.0 132322 1745.0
132622 1775.0 132597 17725 132572 1770.0
Table 2.2-17. 10M BW Table 2.2-18. 15M BW Table 2.2-19. 20M BW
LTE B71
Frequency Frequency Frequency Frequency
Ch. Ch. Ch. Ch.
(Mtz) (Miz) (Mz) (Miz)
133147 665.5 133172 668.0 133197 670.5 133222 673.0
133297 680.5 133297 680.5 133297 680.5 133297 680.5
133447 695.5 133422 693.0 133397 690.5 133372 688.0

Table 2.2-20. 5M BW

Notes:

Table 2.2-21. 10M BW

Table 2.2-22. 15M BW

Table 2.2-23. 20M BW

1. LTE B4(1 710 — 1 755 M) overlaps the entire frequency range of LTE B66(1 710 — 1 780 M) and
they have same maximum tune-up power. Therefore, B66 was tested as a representative and the
test data provided in this report covers B66 as well as B4 subpart to Part 27.
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3. Maximum ERP/EIRP powe
WCDMA 1700
Emission EIRP
Mode Tx frequency () designator Max. power (dBm) Max. power (W)
WCDMA 1700 17124 ~1752.6 AM17FOW 19.68 0.093
LTE B12
Emission ERP
Mod -
ode Tx frequency (i) designator Max. power (dBm) Max. power (W)
1M11G7D 10.59 0.011
699.7 ~715.3
1M11W7D 9.55 0.009
2M73G7D 10.55 0.011
700.5~714.5
LTE B12 2M72W7D 9.51 0.009
4M56G7D 10.76 0.012
701.5~713.5
4M55W7D 9.80 0.010
9M04G7D 10.16 0.010
704.0 ~711.0
9MO04W7D 9.04 0.008
LTE B13
Emission ERP
Mod :
oae Tx frequency () designator Max. power (dBm) Max. power (W)
4M55G7D 12.91 0.020
779.5~784.5
LTE B13 4M57W7D 11.96 0.016
oo 9M04G7D 12.71 0.019
8M99W7D 11.70 0.015
KCTL-TIR001-003/7 (220705) KP24-02140
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LTE B66/4
Emission EIRP
Mod .
oae Tx frequency (i) designator Max. power (dBm) Max. power (W)
1M11G7D 20.16 0.104
1710.7~1779.3
1M11W7D 19.22 0.084
2M71G7D 20.14 0.103
17115~1778.5
2M72W7D 19.04 0.080
4M55G7D 20.01 0.100
17125~17775
4M55W7D 18.92 0.078
LTE B66/4
8M99G7D 20.15 0.103
1715.0~1775.0
9MO2W7D 19.13 0.082
13M5G7D 20.07 0.102
1717.5~17725
13M5W7D 19.23 0.084
18M0G7D 20.55 0.113
1720.0~1770.0
18M1W7D 19.56 0.090
LTE B71
Emission ERP
Mod .
ode Tx frequency () designator Max. power (dBm) Max. power (W)
4M56G7D 12.18 0.017
665.5 ~ 695.5
4AM57WT7D 11.47 0.014
9M04G7D 11.64 0.015
668.0 ~ 693.0
LTE B71 9M04W7D 10.54 0.011
13M5G7D 11.04 0.013
670.5 ~ 690.5
13M5W7D 10.10 0.010
18M0G7D 10.10 0.010
673.0 ~ 688.0
18M1W7D 8.95 0.008
KCTL-TIR001-003/7 (220705) KP24-02140
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4. Summary of tests
FCC Part o Test Test
section(s) FETETIE L LA BT Condition results
2.1046 Conducted Output Power | N/A Pass
Occupied Bandwidth
21049 &26 dB Bandwidth | VA Pass
2 1051 Band Edge Emissions at <43 + 10Log10(P) dB at Band Edge
07 B3(ON2 Antenna Terminal and for all out of band emissions, Pass
& 5%2()) <65 + 10Logo(P) dB for al Conducted
27'53(3) Spurious Emissions at | frequencies between 763 ~ 775 i Pass
) Antenna Terminal and 793 ~ 805 Mk
27.50(d) Peak to A;er'age Power <13 4B Pass
atio
22';05545 Frequency stability Emission must remain in band Pass
Equivalent Isotropic
27.50(d) Radiated Power <1 Watts max. EIRP Pass
27.50(b)(10) . .
27.50(c)(10) Equivalent Radiated Power | <3 Watts max. ERP - Pass
2.1053 <43 + 10Log1o(P) dB
27.53(c)(2)(f) Radiated Spurious for all out of band emissions, Pass
27.53(9) Emissions <-70 dBW EIRP - Wideband
27.53(h) <-80 dBW/Iz EIRP- Narrowband
Notes:
1. The test procedure(s) in this report were performed in accordance as following.
+ ANSI C63.26-2015
+ ANSI/TIA-603-E-2016
+ KDB 971168 D01 v03r01
KCTL-TIR001-003/7 (220705) KP24-02140
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4.1. Worst case orientation

1.

All modes of operation were investigated and the worst case emissions are reported with the EUT
positioning, modulations, RB sizes and offsets, and channel bandwidth configurations in the test
data.

In the case of radiated spurious emissions, only the worst case bandwidth results were reported.
Output power measurements were measured on all of modulation. All tests except output power
was performed with below modulation with highest power.

1) WCDMA: RMC

2) LTE: QPSK, 16QAM

However, the PAPR was evaluated for all wave forms and modulations during pre-test, then all
bandwidth was performed for the modulations with the highest result.

1) LTE: QPSK, 16QAM

All configurations have been performed (Stand-alone, Stand-alone with TA and Strap).

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z and all
of the radiated tests have been performed with the accessories as below. It was determined that
below orientation was worst case orientation for each band.

With charger Without charger
Band Strap - - - -
X-axis X-axis Y-axis Z-axis
With strap - - 0 -
WCDMA 1700
Without strap - - - -
With strap - - @] -
LTE B66/4
Without strap - - - -
With strap 0} - - -
LTE B12
Without strap - - - -
With strap e} - - -
LTE B13
Without strap - - - -
With strap 0 - - -
LTE B71
Without strap - - - -

KCTL-TIR001-003/7 (220705) KP24-02140
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7. Test Condition
- The measurement was performed with various configurations then worst results are reported.
1) Radiated measurement

Test Description Mode Condition Test Channel
WCDMA RMC (12.2 kbps)
Effective Radiated power Low, Middle, High
LTE QPSK, 16QAM RB Size: 1
WCDMA RMC (12.2 kbps)
Radiated Spurious Emissions Low, Middle, High
LTE QPSK RB Size: 1
Band Bandwidth (M) RB size RB offset
LTE B12 14,3,5,10
LTE B13 5,10
1 Low, Middle, High
LTE B66/4 14, 3,5,10, 15, 20
LTE B71 5,10, 15, 20

2) Conducted measurement

Test Description Mode Condition Test Channel
WCDMA RMC (12.2 kbps)
OBW & 26 dB BW Low, Middle, High
LTE QPSK, 16QAM RB Size: Full
WCDMA RMC (12.2 kbps)
PAPR Middle
LTE QPSK, 16QAM RB Size: Full
WCDMA RMC (12.2 kbps)
Band Edge Low, High
LTE QPSK RB Size: 1, Full
WCDMA RMC (12.2 kbps)
Spurious Emissions Low, Middle, High
LTE QPSK RB Size: 1
Band Bandwidth (M) RB size RB offset
1 0,5, 14, 24, 49
LTE B12 1.4,3,5,10
Full 0
1 0, 24, 49
LTE B13 5,10
Full 0
1 0,5, 14, 24, 49, 74, 99
LTE B66/4 1.4,3,5,10, 15, 20
Full 0
1 0, 24,49, 74,99
LTE B71 5,10, 15, 20
Full 0

KCTL-TIR001-003/7 (220705) KP24-02140
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5. Measurement uncertaint

The measurement uncertainties shown below were calculated in accordance with the requirements
of ANSI C63.4-2014.

All measurement uncertainty values are shown with a coverage factor of k=2 to indicated a 95 % level
of confidence. The measurement data shown herein meets of exceeds the Ucispr measurement
uncertainty values specified in CISPR 16-4-2 and thus, can be compared directly to specified limits to
determine compliance.

Parameter Expanded uncertainty (*)
Conducted RF power 0.9 dB
Conducted spurious emissions 1.9 dB

Below 1 000 Miz 25 dB

Radiated spurious emissions 1 000 Miz ~18 000 Mtz 25 dB

Above 1 8000 M 26 dB

KCTL-TIR001-003/7 (220705) KP24-02140
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Frequency (Mk) Factor(dB) Frequency (M) Factor(dB)

30 5.82 16 000 9.29

50 6.09 17 000 9.50

100 6.15 18 000 9.55

200 6.09 19 000 9.31

300 6.28 20 000 8.51

400 6.51 21 000 9.00

500 6.57 22 000 9.52

600 6.62 23 000 9.53

700 6.67 24 000 9.95
800 6.70 25000 10.82
900 6.74 26 000 10.60
1000 6.76 26 500 10.73
2000 7.06 27 000 10.59
3 000 7.25 28 000 11.48
4 000 7.39 29 000 10.38
5000 7.54 30 000 10.69
6 000 7.94 31 000 11.57
7 000 8.10 32 000 11.70
8 000 8.21 33 000 12.00
9 000 8.26 34 000 11.88
10 000 7.36 35 000 11.65
11 000 8.35 36 000 11.80
12 000 8.40 37 000 11.51
13 000 8.62 38 000 10.82
14 000 8.71 39 000 11.00
15 000 9.02 40 000 11.30

Note.
1. Offset(dB) = RF cable loss(dB) + Divider (dB)
KCTL-TIR001-003/7 (220705) KP24-02140
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7. Test results
7.1. Conducted output powe
Test setup

EUT

Test procedure

971168 D01 v03r01 — Section 5.2
ANS| C63.26-2015 — Section 5.2.4.2
CFR 47 - Section §2.1046

Test settings

Mobile
Test Unit

When an average power meter is used to perform RF output power measurements, the fundamental
condition that measurement be performed only over durations of active transmissions at maximum
output power level applies. Thus, an average power meter can always be used to perform the
measurement when the EUT can be configured to transmit continuously.

If the EUT cannot be configured to transmit continuously (i.e., burst duty cycle < 98%), then the
following options can be implemented to facilitate measurement of the average power with an average

power meter:

a) A gated average power meter can be used to perform the measurement if the gating
parameters can be adjusted such that the power is measured only during active transmission

bursts at maximum output power levels.

b) A conventional average power meter with no signal gating capability can also be used if the
measured burst duty cycle is constant (i.e., duty cycle variations are less than or equal to +
2%) by performing the measurement over the on/off burst cycles and then correcting
(increasing) the measured level by a factor equal to [10log (1/duty cycle)]. See 5.2.4.3.4 for
guidance with respect to measuring the transmitter duty cycle.

See item r) of 4.1 for more information regarding power meter functional requirements and limitations,
and consult the instrumentation-specific application literature for proper set-up and use.

Note:
1. Offset(dB) = RF cable loss(db)

KCTL-TIR001-003/7 (220705)
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Test results
Maximum Average Power (dBm)
Test Band Test mode Channel
Low Middle High
RMC 22.91 22.74 22.73
HSDPA-Subtest 1 22.69 21.63 21.62
HSDPA-Subtest 2 20.07 20.01 20.03
HSDPA-Subtest 3 19.53 19.51 19.50
HSDPA-Subtest 4 19.67 19.53 19.51
HSUPA-Subtest 1 20.32 20.06 20.03
WCDMA HSUPA-Subtest 2 18.35 18.05 18.02
1700 HSUPA-Subtest 3 19.06 19.07 19.03
HSUPA-Subtest 4 18.31 18.05 17.99
HSUPA-Subtest 5 21.79 21.62 21.51
DC-HSDPA-Subtest 1 22.49 21.60 21.52
DC-HSDPA-Subtest 2 20.21 20.04 20.05
DC-HSDPA-Subtest 3 19.53 19.66 19.54
DC-HSDPA-Subtest 4 19.72 19.54 19.57
KCTL-TIR001-003/7 (220705) KP24-02140
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Test Bandwidth Test RB size RB Maximum A(\:llt::'gr]:: IPower (dBm)
Band (Mtz) mode offset Low Middle High
1 0 22.50 22.33 22.63
1 3 22.42 22.32 22.55
1 5 22.43 22.28 22.67
QPSK 3 0 22.65 22.50 22.70
3 1 22.64 22.50 22.69
3 3 22.63 22.48 22.65
14 6 0 21.66 21.47 21.72
' 1 0 21.87 21.48 21.85
1 3 21.78 21.50 21.83
1 5 21.79 21.52 21.82
16QAM 3 0 21.60 21.52 21.67
3 1 21.62 21.44 21.71
3 3 21.63 21.46 21.69
6 0 20.62 20.45 20.64
1 0 22.41 22.29 22.47
1 8 22.36 22.22 22.38
1 14 22.33 22.18 22.44
QPSK 8 0 21.68 21.48 21.711
8 4 21.63 21.44 21.69
8 7 21.62 21.42 21.62
3 15 0 21.65 2145 21.70
1 0 21.69 21.36 21.77
1 8 21.52 21.28 21.69
1 14 21.63 21.26 21.66
16QAM 8 0 20.68 20.45 20.64
8 4 20.68 20.40 20.64
8 7 20.67 20.40 20.64
15 0 20.67 20.49 20.70
LTE B4 1 0 22.37 22.27 22.40
1 12 22.24 22.21 22.33
1 24 22.29 22.12 22.27
QPSK 12 0 21.63 21.46 21.72
12 7 21.61 21.42 21.67
12 13 21.57 21.40 21.64
5 25 0 21.62 21.44 21.67
1 0 21.56 21.39 21.70
1 12 21.60 21.41 21.58
1 24 21.47 21.37 21.55
16QAM 12 0 20.65 20.44 20.67
12 7 20.58 20.39 20.64
12 13 20.55 20.36 20.61
25 0 20.60 20.44 20.64
1 0 22.47 22.41 22.50
1 25 22.42 22.30 22.34
1 49 22.39 22.15 22.32
QPSK 25 0 21.74 21.54 21.74
25 12 21.65 21.47 21.61
25 25 21.57 21.43 21.57
10 50 0 21.66 21.49 21.65
1 0 21.86 21.36 21.68
1 25 21.58 21.14 21.67
1 49 21.63 21.26 21.58
16QAM 25 0 20.74 20.57 20.75
25 12 20.67 20.48 20.66
25 25 20.57 20.43 20.60
50 0 20.67 20.53 20.65
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Test Bandwidth Test RB RB Maximum Average Power (dBm)

Band (MHz) mode size offset Ch_annel -
Low Middle High
1 0 22.79 22.51 22.61
1 36 22.42 22.27 22.35
1 74 22.30 22.07 22.22
QPSK 36 0 21.82 21.65 21.74
36 18 21.71 21.49 21.62
36 37 21.62 21.45 21.54
15 75 0 21.71 21.56 21.65
1 0 22.06 21.77 21.90
1 36 21.66 21.39 21.46
1 74 21.75 21.20 21.32
16QAM 36 0 20.80 20.65 20.75
36 18 20.62 20.53 20.57
36 37 20.58 20.44 20.52
75 0 20.74 20.57 20.66
LTE B4 1 0 22.78 22.79 22.72
1 49 22.35 22.21 22.28
1 99 22.25 22.05 22.14
QPSK 50 0 21.72 21.73 21.72
50 24 21.62 21.47 21.57
50 50 21.53 21.40 21.51
20 100 0 21.62 21.64 21.63
1 0 21.93 21.87 22.01
1 49 21.54 21.43 21.51
1 99 21.41 21.34 21.49
16QAM 50 0 20.80 20.67 20.74
50 24 20.63 20.45 20.59
50 50 20.53 20.37 20.47
100 0 20.65 20.53 20.64
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Test Bandwidth Test RB size RB Maximum Ac\:/;:;gr]lee IPower (dBm)
Band (MHz) mode offset Low Middle High
1 0 22.18 22.26 22.07
1 3 22.16 22.24 21.89
1 5 22.19 22.23 21.93
QPSK 3 0 22.58 22.61 22.23
3 1 22.53 22.62 22.24
3 3 22.57 22.60 22.21
14 6 0 21.61 21.63 21.25
' 1 0 21.66 21.68 21.26
1 3 21.62 21.65 21.26
1 5 21.72 21.70 21.29
16QAM 3 0 21.57 21.51 21.24
3 1 21.52 21.44 21.27
3 3 21.52 21.58 21.21
6 0 20.54 20.67 20.29
LTE B12 1 0 22.19 22.22 21.87
1 8 22.13 22.16 21.82
1 14 22.15 22.18 21.79
QPSK 8 0 21.60 21.57 21.22
8 4 21.62 21.59 21.20
8 7 21.57 21.56 21.18
3 15 0 21.59 21.58 21.18
1 0 21.47 21.50 21.28
1 8 21.45 21.49 21.20
1 14 21.46 21.43 21.19
16QAM 8 0 20.60 20.59 20.17
8 4 20.64 20.55 20.20
8 7 20.63 20.55 20.14
15 0 20.64 20.63 20.16
1 0 22.32 22.36 21.80
1 12 22.26 22.34 21.67
1 24 22.28 22.20 21.67
QPSK 12 0 21.61 21.61 21.17
12 7 21.59 21.58 21.12
12 13 21.58 21.57 21.10
5 25 0 21.59 21.58 21.08
1 0 21.49 21.81 21.12
1 12 21.46 21.73 21.03
1 24 21.61 21.69 20.98
16QAM 12 0 20.60 20.56 20.20
12 7 20.55 20.56 20.14
12 13 20.55 20.50 20.14
25 0 20.62 20.54 20.16
LTE B12 1 0 22.34 22.35 21.93
1 25 22.30 22.19 21.89
1 49 22.1 22.16 21.79
QPSK 25 0 21.64 21.65 21.22
25 12 21.62 21.57 21.18
25 25 21.57 21.50 21.12
10 50 0 21.53 21.54 21.17
1 0 21.49 21.71 21.29
1 25 21.57 21.58 21.28
1 49 21.40 21.51 21.18
16QAM 25 0 20.65 20.64 20.24
25 12 20.65 20.59 20.18
25 25 20.60 20.59 20.13
50 0 20.64 20.58 20.21
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Test Bandwidth Test RB size RB Maximum A(\:llt::'gr]:: IPower (dBm)
Band (Mtz) mode offset Low Middle High
1 0 22.41 22.06 2217
1 12 22.30 21.94 22.10
1 24 22.20 21.89 22.06
QPSK 12 0 21.81 21.43 21.66
12 7 21.73 21.34 21.63
12 13 21.70 21.32 21.60
5 25 0 21.73 21.35 21.60
1 0 21.67 21.28 21.61
1 12 21.58 21.18 21.51
1 24 21.48 21.18 21.43
16QAM 12 0 20.81 20.38 20.72
12 7 20.74 20.32 20.62
12 13 20.70 20.30 20.60
25 0 20.69 20.32 20.66
LTE BT3 1 0 - 22.26 -
1 25 - 21.95 -
1 49 - 21.97 -
QPSK 25 0 - 21.48 -
25 12 - 21.38 -
25 25 - 21.29 -
10 50 0 - 21.40 -
1 0 - 21.59 -
1 25 - 21.41 -
1 49 - 21.14 -
16QAM 25 0 - 20.52 -
25 12 - 20.42 -
25 25 - 20.30 -
50 0 - 20.41 -
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Test Bandwidth Test RB size RB Maximum A(\;,:z,?,i IPower (dBm)

Band (Mtz) mode offset Low Middle High

1 0 22.52 2242 22.56

1 3 22.54 22.41 22.54

1 5 22.59 22.45 22.58

QPSK 3 0 22.69 22.66 22.73

3 1 22.70 22.65 22.70

3 3 22.67 22.67 22.70

14 6 0 21.68 21.62 21.74

' 1 0 21.74 21.70 21.67

1 3 21.75 21.66 21.88

1 5 21.84 21.70 21.75

16QAM 3 0 21.56 21.60 21.59

3 1 21.54 21.59 21.62

3 3 21.54 21.56 21.61

6 0 20.74 20.64 20.72

LTE B66 1 0 22.59 22.51 22.61

1 8 22.52 22.44 22.57

1 14 22.50 22.42 22.55

QPSK 8 0 21.71 21.60 21.73

8 4 21.67 21.60 21.66

8 7 21.66 21.61 21.68

3 15 0 21.70 21.63 21.70

1 0 21.76 21.64 21.64

1 8 21.62 21.57 21.62

1 14 21.59 21.51 21.51

16QAM 8 0 20.76 20.57 20.67

8 4 20.72 20.57 20.66

8 7 20.68 20.54 20.62

15 0 20.68 20.65 20.70

1 0 22.57 22.49 22.59

1 12 22.47 22.39 22.49

1 24 22.42 22.34 22.45

QPSK 12 0 21.74 21.65 21.71

12 7 21.71 21.58 21.68

12 13 21.67 21.62 21.60

5 25 0 21.73 21.62 21.63

1 0 21.75 21.70 21.61

1 12 21.66 21.59 21.49

1 24 21.61 21.52 21.40

16QAM 12 0 20.74 20.67 20.72

12 7 20.67 20.61 20.67

12 13 20.68 20.58 20.65

25 0 20.71 20.63 20.65

LTE B66 1 0 22.72 22.69 22.77

1 25 22.42 22.46 22.50

1 49 22.44 22.39 22.40

QPSK 25 0 21.85 21.73 21.79

25 12 21.75 21.63 21.71

25 25 21.68 21.58 21.57

10 50 0 21.75 21.64 21.68

1 0 21.86 21.82 21.98

1 25 21.70 21.53 21.69

1 49 21.68 21.50 21.65

16QAM 25 0 20.83 20.72 20.79

25 12 20.72 20.65 20.72

25 25 20.63 20.57 20.63

50 0 20.79 20.68 20.69
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Test Bandwidth Test RB RB Maximum Average Power (dBm)
Band (MHz) mode size offset Ch_annel -
Low Middle High
1 0 22.90 22.80 22.84
1 36 22.66 22.45 22.54
1 74 22.47 22.41 22.41
QPSK 36 0 21.94 21.82 21.91
36 18 21.80 21.69 21.72
36 37 21.70 21.57 21.62
15 75 0 21.81 21.69 21.75
1 0 22.16 21.97 22.07
1 36 21.77 21.64 21.79
1 74 21.73 21.34 21.65
16QAM 36 0 20.88 20.78 20.86
36 18 20.72 20.65 20.69
36 37 20.66 20.56 20.61
75 0 20.77 20.69 20.76
LTE B66 1 0 22.91 22.84 22.98
1 49 22.47 22.46 22.53
1 99 22.26 22.33 22.34
QPSK 50 0 21.85 21.83 21.89
50 24 21.65 21.62 21.76
50 50 21.57 21.52 21.59
20 100 0 21.70 21.67 21.71
1 0 21.98 21.94 22.13
1 49 21.59 21.45 21.89
1 99 21.36 21.33 21.53
16QAM 50 0 20.88 20.81 20.87
50 24 20.68 20.61 20.68
50 50 20.58 20.51 20.55
100 0 20.72 20.68 20.77
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Test Bandwidth Test RB size RB Maximum A(\:llt::'gr]:: IPower (dBm)

Band (Mtz) mode offset Low Middle High

1 0 22.51 22.39 22.33

1 12 22.51 22.36 22.20

1 24 22.38 22.32 22.15

QPSK 12 0 21.75 21.65 21.53

12 7 21.73 21.58 21.54

12 13 21.68 21.60 21.49

5 25 0 21.72 21.63 21.52

1 0 21.56 21.39 21.39

1 12 21.48 21.40 21.33

1 24 21.35 21.40 21.35

16QAM 12 0 20.76 20.61 20.58

12 7 20.74 20.56 20.53

12 13 20.68 20.54 20.52

25 0 20.70 20.58 20.52

LTE B 1 0 22.56 22.43 22.42

1 25 22.36 22.22 22.25

1 49 22.39 22.16 22.16

QPSK 25 0 21.75 21.70 21.59

25 12 21.67 21.63 21.50

25 25 21.59 21.56 21.48

10 50 0 21.70 21.62 21.55

1 0 21.84 21.55 21.70

1 25 21.64 21.32 21.56

1 49 21.50 21.28 21.46

16QAM 25 0 20.74 20.69 20.58

25 12 20.64 20.61 20.56

25 25 20.59 20.60 20.51

50 0 20.70 20.62 20.55

1 0 22.65 22.65 22.44

1 36 22.38 22.35 22.34

1 74 22.26 22.35 22.31

QPSK 36 0 21.78 21.70 21.66

36 18 21.69 21.60 21.59

36 37 21.59 21.57 21.53

15 75 0 21.67 21.62 21.61

1 0 21.99 21.81 21.61

1 36 21.72 21.46 21.38

1 74 21.54 21.43 21.27

16QAM 36 0 20.77 20.69 20.71

36 18 20.65 20.59 20.61

36 37 20.55 20.56 20.52

75 0 20.68 20.62 20.57

LTE B 1 0 22.57 22.65 22.60

1 49 22.19 22.31 22.31

1 99 22.16 22.27 2217

QPSK 50 0 21.71 21.74 21.73

50 24 21.58 21.58 21.62

50 50 21.50 21.52 21.55

20 100 0 21.59 21.66 21.65

1 0 21.80 21.88 21.81

1 49 21.35 21.50 21.54

1 99 21.37 21.49 21.39

16QAM 50 0 20.71 20.69 20.71

50 24 20.56 20.60 20.62

50 50 20.47 20.50 20.51

100 0 20.59 20.63 20.64
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7.2. 99% Occupied Bandwidth & 26dB Bandwidth

Test setup
. Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit

According to §2.1049,

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total mean
power radiated by a given emission shall be measured.

Test procedure

971168 D01 v03r01 — Section 4.2 and 4.3
ANSI C63.26-2015 — Section 5.4.3 and 5.4.4

Test settings
€ 26dB Bandwidth

a)

b)

c)

d)

f)

s))

h)

The spectrum analyzer center frequency is set to the nominal EUT channel center
frequency. The span range for the spectrum analyzer shall be wide enough to see sufficient
roll off of the signal to make the measurement.

The nominal RBW shall be in the range of 1% to 5% of the anticipated OBW, and the VBW
shall be set = 3 x RBW.

Set the reference level of the instrument as required to prevent the signal amplitude from
exceeding the maximum spectrum analyzer input mixer level for linear operation.
See guidance provided in 4.2.3.

The dynamic range of the spectrum analyzer at the selected RBW shall be more than 10 dB
below the target “-X dB” requirement, i.e., if the requirement calls for measuring the =26 dB
OBW, the spectrum analyzer noise floor at the selected RBW shall be at least 36 dB below

the reference level.

Set spectrum analyzer detection mode to peak, and the trace mode to max hold.

Determine the reference value by either of the following:
1) Set the EUT to transmit a modulated signal. Allow the trace to stabilize.
Set the spectrum analyzer marker to the highest level of the displayed trace (this is the
reference value).
2) Set the EUT to transmit an unmodulated carrier. Set the spectrum analyzer marker to
the level of the carrier.

Determine the “-X dB amplitude” as equal to (Reference Value — X). Alternatively, this
calculation can be performed on the spectrum analyzer using the delta-marker
measurement function.

If the reference value was determined using an unmodulated carrier, turn the EUT
modulation on, then either clear the existing trace or start a new trace on the spectrum
analyzer and allow the new trace to stabilize. Otherwise the trace from step f) shall be used
for step i).
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Place two markers, one at the lowest and the other at the highest frequency of the envelope
of the spectral display such that each marker is at or slightly below the “-X dB amplitude”
determined in step f). If a marker is below this “-X dB amplitude” value it should be as close
as possible to this value. The OBW is the positive frequency difference between the two
markers.

The spectral envelope can cross the “—X dB amplitude” at multiple points. The lowest or
highest frequency shall be selected as the frequencies that are the farthest away from the
center frequency at which the spectral envelope crosses the “-X dB amplitude.”

The OBW shall be reported by providing plot(s) of the measuring instrument display, to
include markers depicting the relevant frequency and amplitude information (e.g., marker
table). The frequency and amplitude axis and scale shall be clearly labeled. Tabular data
may be reported in addition to the plot(s).

€ 99% Occupied Bandwidth

Notes:

1. The EUT was setup to maximum output power with all bandwidth and modulation.

a)

b)

c)

d)

f)

The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The frequency span for the spectrum analyzer shall be set wide enough to capture all
modulation products including the emission skirts (typically a span of 1.5 x OBW is sufficient).

The nominal IF filter 3 dB bandwidth (RBW) shall be in the range of 1% to 5% of the
anticipated OBW, and the VBW shall be set = 3 x RBW.

Set the reference level of the instrument as required to prevent the signal amplitude from
exceeding the maximum spectrum analyzer input mixer level for linear operation. See
guidance provided in 4.2.3.

Set the detection mode to peak, and the trace mode to max-hold.

If the instrument does not have a 99% OBW function, recover the trace data points and sum
directly in linear power terms. Place the recovered amplitude data points, beginning at the
lowest frequency, in a running sum until 0.5% of the total is reached. Record that frequency
as the lower OBW frequency. Repeat the process until 99.5% of the total is reached and
record that frequency as the upper OBW frequency. The 99% power OBW can be determined
by computing the difference these two frequencies.

The OBW shall be reported and plot(s) of the measuring instrument display shall be provided
with the test report. The frequency and amplitude axis and scale shall be clearly labeled.
Tabular data can be reported in addition to the plot(s).

KCTL-TIR001-003/7 (220705) KP24-02140



Eurofins KCTL Co.,Ltd.
65, Sinwon-ro, Yeongtong-gu,
Suwon-si, Gyeonggi-do, 16677, Korea

TEL: 82-70-5008-1021 FAX: 82-505-299-8311

www.kctl.co.kr

Report No.:
KR24-SRF0043
Page (25) of (124)

<% eurofins

KCTL

Test results

Test mode Channel 26 dB Bandwidth 99 % Bandwidth
(MHz) (Mz)
Low 4.72 417
WCDMA1700 RMC Middle 4.75 4.15
High 4.77 4.17
Test Bandwidth Channel Test 26dB Bandwidth | 99 % Bandwidth
Band (MHz) mode (MHz) (MHz)
QPSK 1.34 1.10
Low
16QAM 1.36 1.10
QPSK 1.35 1.09
1.4 Middle
16QAM 1.35 1.09
QPSK 1.36 1.10
High
16QAM 1.40 1.10
QPSK 3.15 2.71
Low
16QAM 3.18 2.72
QPSK 3.14 2.71
3 Middle
16QAM 3.14 2.71
QPSK 3.12 2.73
High
16QAM 3.14 2.72
LTE B12
QPSK 5.31 4.52
Low
16QAM 5.43 4.55
QPSK 5.50 4.53
5 Middle
16QAM 5.22 4.53
QPSK 5.41 4.56
High
16QAM 5.33 4.53
QPSK 10.37 9.04
Low
16QAM 10.56 9.04
QPSK 10.47 9.04
10 Middle
16QAM 10.22 9.02
QPSK 10.44 9.02
High
16QAM 10.29 9.02
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Test Bandwidth Channel Test 26dB Bandwidth | 99 % Bandwidth
Band (M) anne mode (W) (M)
QPSK 5.35 453
Low
16QAM 5.43 453
QPSK 5.43 4.55
5 Middle
16QAM 5.47 457
LTE B13
QPSK 5.42 4.55
High
16QAM 5.43 455
QPSK 10.39 9.04
10 Middle
16QAM 10.32 8.99
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Test Bandwidth Channel Test 26dB Bandwidth | 99 % Bandwidth
Band (MHz) mode (MHz) (MHz)
QPSK 1.34 1.10
Low
16QAM 1.31 1.10
QPSK 1.35 1.10
14 Middle
16QAM 1.39 1.10
QPSK 1.35 1.1
High
16QAM 1.35 1.10
QPSK 3.14 2.71
Low
16QAM 3.08 2.72
QPSK 3.14 2.71
3 Middle
16QAM 3.16 2.72
QPSK 3.09 2.71
High
16QAM 3.14 2.71
QPSK 5.37 455
Low
16QAM 5.35 455
QPSK 5.40 4.55
5 Middle
16QAM 5.45 4.55
QPSK 5.31 4.55
High
16QAM 5.36 4.53
LTE B66/4
QPSK 10.14 8.99
Low
16QAM 10.32 8.99
QPSK 10.22 8.99
10 Middle
16QAM 10.32 9.02
QPSK 10.14 8.99
High
16QAM 10.39 9.02
QPSK 15.77 13.49
Low
16QAM 15.06 13.49
QPSK 15.06 13.49
15 Middle
16QAM 15.21 13.45
QPSK 15.10 13.45
High
16QAM 15.06 13.45
QPSK 19.78 17.98
Low
16QAM 19.83 18.03
QPSK 19.68 17.93
20 Middle
16QAM 20.08 18.03
QPSK 19.83 18.03
High
16QAM 19.78 18.08
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Test Bandwidth Channel Test 26dB Bandwidth | 99 % Bandwidth
Band (MHz) mode (MHz) (MHz)
QPSK 5.36 4.55
Low
16QAM 5.38 4.57
QPSK 5.37 4.56
5 Middle
16QAM 5.31 4.53
QPSK 5.40 4.53
High
16QAM 5.40 4.55
QPSK 10.32 9.04
Low
16QAM 10.42 9.04
QPSK 10.17 9.04
10 Middle
16QAM 10.29 9.04
QPSK 10.34 9.04
High
16QAM 10.04 9.02
LTE B71
QPSK 15.17 13.52
Low
16QAM 15.29 13.49
QPSK 15.25 13.45
15 Middle
16QAM 15.10 13.52
QPSK 15.21 13.52
High
16QAM 15.29 13.52
QPSK 19.68 17.93
Low
16QAM 19.68 17.98
QPSK 19.73 18.03
20 Middle
16QAM 19.93 17.98
QPSK 20.43 17.98
High
16QAM 20.18 18.08
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In order to simplify the report, only Middle channel test plots are attached
26dB _Bandwidth
Test mode: WCDMA 1700
RMC Middle channel -

r.‘ltr:;» = =L - ..Jﬁ :

10 dain i z s

-:.u :s:— | I:_. Blan k

Ml'rﬂ;:.;:; Rul.| Tre | v-unl-:a pl\ Function | Function Rn:«: |
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Test mode: LTE B12
1.4M BW QPSK Middle channel

1.4M BW 16QAM Middle channel

Spectrum 1% Spectrum |
Raf Lovel 40.00 d8m  Offsot 0.14 dB & RBW 30 kHz Raf Lovel 40.00 d8m  Offsot 0.14 dB & RBW 30 kHz
[ art 45de  SWT A3.3 5 & VBW 100 kHz Mode Auto FFT o ALt 45de  SWT A3.3 5 & VBW 100 kHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
T Y] 17.02 dfim| T TN} 20 dfim|
1 N7 94060 MHr 1 M7 75870 MHr
o @ 26.00 dB| o i@ 26.00 do|
20 B s 1353100000 MHz 20 ) 1349700000 MMz
:: P! (SRR SR A ] 523.2] e PO [PPSR S (1L 5244
10 ¢8 — . e T 1
Ll e - 0 dam s )
| £ ! 1/ T
.10 a8 3 i " ]
10 ) | - 10 f
20 g8 e e 20 a8 e L T
PP ok b R B Y o
Ap = <30 i =]
40 ci 40 ci
50 én. 50 én.
GF 707.5 MHz 1001 pts Span 3.5 MHz GF 707.5 MHz 1001 pts Span 3.5 MHz
Marker Marker
Type | Ref | Trc | X-walun | Y-walue | Function | Function Rosult Type | ket | Trc | H-walug | Y-walue | Function | Function Rosult
My 1 T07.3406 Mz 17.02 dim ndi down 1.3531 Mz ML 1 707,7587 Mz 16.28 dBm ndi down 13497 MHz
T1 1 7068252 Mz ~3.03 dim ndb 26,00 db T1 1 706.8182 MHz 3,72 dibm ndB 26,00 db
T2 1 T08.1783 MHz -5.17 dim qQ factor 5232 T2 1 T08.1678 MHz -5.66 dim q factor 524.4
Spectrum n{n Spectrum n{n
Raf Lovel 40.00 d8m  Offsot 0.14 dB & RBW 50 kHz Raf Lovel 40.00 d8m  Offsot 0.14 dB & RBW 50 kHz
[ art 45de  SWT 379 s & VBW 200 kHz Mode Auto FFT o ALt 45de  SWT 379 s & VBW 200 kHz Mode Auto FFT
TOF TOF
(@ 1Pk View (@ 1Pk View
T mi[1] 15.17 dfim| T TTEN] 14,09 dfim|
1 3 ) Mz 1 MB.21180 MHr
o g .00 def o i@ 26.00 4|
“ B 2,139400000 MHz 4 B 2
20 i 4 f— 225.0) L H¥actor 5.6
A e N LY, BTy SR e
10 B : 10 B T T
| |/ |
0 dBm - v 0 dB - 4
) y
-10 dif x -10 ol it
s o - il o .
P b S ord = s =z
30 di
40 ci 40 ci
50 én. 0 g8
GF 707.5 MHz 1001 pts Span 7.5 MHz GF 707.5 MHz 1001 pts Span 7.5 MHz
Marker Marker
Type | Ref | Trc | H-valun | Y-value |  Function | Function Rosult Type | ket | Trc | X-walus | Y-walue | Function | Function Rosult
My 1 706, 3836 MHz 15.17 dbm ndi down 3.1394 MHz ML 1 706,21 16 MHz 14.09 dim ndi down 3.1394 Mz
T1 1 T0E.3416 Mz -11.02 dim ndB 26,00 db T1 1 7053341 Mz -11.94 dim ndB 26,00 db
T2 1 T05.0809 MHz -10.75 dim q factor 225.0 T2 1 T05.0734 MHz -11.66 dim q factor 225.6
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Spectrum 1% Spectrum |
Rof Lovel 40.00 d8m  Offsat 0.14 dB & RBW 100 kHz Ref Lovel 40.00 d@m Offset 0.14 dB & RBW 100 kHz
[ art 45de  SWT 19 ps & VBW 300 kHz Mode Auto FFT o ALt 45dB  SWT 19 ps & VBW 300 kHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
I CITEY] 16,736 dfim| T CTEY] 16.06 dim|
1 TO9_6100 MH| TO9.2730 MHz|
el 26.00 dB| el ndf 26.00 dB|
20 5495000000 MHz| 20 B gy 5220000000 MHz]
129.1 ar 135.9]
10 ¢ 10 ¢ e
[7 [
0 dém 0 dém I .
e :._I ] s E ¢
il v R o 7 -~
._a.I’-J__, e v —fov =
30 o
-40 g -40 g
50 én. 50 o
GF 707.5 MHz 1001 pts Span 12.5 MHz GF 707.5 MHz 1001 pts Span 1.5 MHz
Marker Marker
Type | Ref | Trc | X-valug | Y-walue | Function | Function Rosult | Type | Ref | Trc | X-valua Y-walue | Function | Function Rosult |
M| 1 709.61 MHz 16.36 dbm ndB gown 5.495 MHz M| 1 709.273 Mriz 16.86 dbm ndE down 5.22 MHz
T1 1 704.815 MHz -9.68 dBm ndB 26,00 dB T1 1 704,915 MHz -9.27 dbm ndB 26,00 dB
T2 1 710.31 MHz -9.52 dim q factor 129.1 T2 1 710.135 MHz -8.90 dim q factor 1355
Spectrum ‘Hr!_l Spectrum ,’_]n?
Rof Lovel 40.00 d8m  Offsat 0.14 dBE & RBW 200 kHz Ref Lovel 40.00 dém Offset 0.14 dB & RBW 200 kHz
[ art 45de  SWT 18.9 s & VBW 1 Mz Mode Auto FFT o ALt 45d8  SWT 18.9 s & VBW 1 MHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
I CITEY] 16,61 dfim| T CTEY] 1630 i
1 TO6.5 760 MHZ| 1 7112710 MHz|
el g 26.00 dB| 0 ou nd 26.00 dB|
20 B 10465000000 Miz] 20 Bwe 10215000000 MHz]
* Qfactr 67.5 ¥ 69,6
—— N PUE. o W s
10 8 - = y 10 08 — =
|/ 1} 1
bl i LE, 17 L/
-10 g8 ?; - -10 g8 k4 ¥
LA | an VY
. e £ o | i,
” | 75 W, . s
-30 B
-40 g -40 g
50 én. 50 o
GF 707.5 MHz 1001 pts Span 25.0 MHz GF 707.5 MHz 1001 pts Span 25.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | Y-walue | Function | Function Rosult Type | Ref | Trc | X-valug | Y-walue | Function | Function Rosult
M| 1 706.576 MHz 16.61 dbm ndB gown 10465 MHz M| 1 711,271 MHz 16.30 dbm ndB gown 10,215 MHz
T1 1 702.255 MHz -9.58 dbm ndB | 26,00 dB T1 1 702.505 MHz -9.62 dbm ndB 26,00 dB
T2 1 712.72 MHz -9.41 dim q factor 67.5 T2 1 712.72 MHz -9.74 dim Q factor 65.6
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Test mode: LTE B13

5M BW QPSK Middle channel

5M BW 16QAM Middle channel

Spectrum n{n Spectrum n{n
Rof Lovel 40.00 d8m  Offsat 0.14 dB & RBW 100 kHz Ref Lovel 40.00 d@m Offset 0.14 dB & RBW 100 kHz
[ art 45de  SWT 19 ps & VBW 300 kHz Mode Auto FFT o ALt 45de  SWT 19 ps & VBW 300 kHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
11[1] b.1 Mi[1] 15.12 dfim|
J 28230 MHr
%0 26. %0 ndf 26.00 dB)|
4 HIZOBO00D MHz “ | Bw 5.470000000 MHz
=0 144.2| =0 | ar 143.3|
A &2 gl i o]
10 T 10 T .
{ A
0 dam . 0 dam - 4
{ T
10 £ 10 _."{
- prfi? — - T e
20 g8 — 20 g8 —f e
e 34 o
40 ci 40
-50 d -50 d
GF 782.0 MHz 1001 pts Span 12.5 MHz GF 782.0 MHz 1001 pts Span 12.5 MHz
Marker Marker
Type | Ref | Trc | X-valug | Y-walue | Function | Function Rosult | Type | ket | Trc | X-valua | Y-walue | Function | Function Rosult |
L 1 T83.286 MHz 16.11 diém ndB down 5.432 MHz L 1 7683.823 MHz 15.12 diém ndi down 5.47 MHz
T1 1 779.34 MHz -10.05 dim ndB 26,00 db T1 1 779,315 MHz -10.96 dBm ndB 26,00 db
T2 1 T84.772 MHz -5.89 dim q factor 144.2 T2 1 784.785 MHz -10.85 dim q factor 143.3

( 1 ] W e

10M BW QPSK Middle channel

10M BW 16QAM Middle channel

Spectrum n{n Spectrum n{n
Raf Lovel 40.00 d8m  Offsot 0.14 dB & RBW 200 kHz Raf Lovel 40.00 d8m  Offsot 0.14 dB & RBW 200 kHz
[ art 45de  SWT 18.9 s & VBW 1 Mz Mode Auto FFT o ALt 45de  SWT 18.9 s & VBW 1 MHz Mode Auto FFT
TOF TOF
(@ 1Pk View (@ 1Pk View
mi[1] 15.06 dfim| Mi1[1]
1 TES.BT10 MHr
o | g 26.00 dB| » g
. | B 10390000000 MHz 4 | B 10.315000000 MHz
=0 | 75.6 L ] & q facte 75.6
W s Pmitr N i | S, LT
10 ¢ 4 10 o — s T
[ 1
0 dBm T t o 1 v
-10 & = 10 ,j
T \ /
| o o / - s
0 - 0 vi ]
v, ’
30 o ,r'- =30 T
. . e Pl
-50 d -50 d
GF 782.0 MHz 1001 pts Span 25.0 MHz GF 782.0 MHz 1001 pts Span 25.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | Y-value |  Function | Function Rosult | Type | ket | Trc | X-valus | Y-walue | Function | Function Rosult
My 1 785,871 MHz 15.06 dBm ndi down 10.3% MHz ML 1 779,552 MHz 14.53 dim ndi down 10.315 MHz
T1 1 776.88 MHz -11.20 dim ndB 26,00 db T1 1 776.83 MHz -11.29 dim ndB 26,00 db
T2 1 787.27 MHz -11.01 dim q factor 756 T2 1 TET.145 MHz -11.32 dim q factor 756

( 1 ] e
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Test mode: LTE B66/4

1.4M BW QPSK Middle channel

1.4M BW 16QAM Middle channel

Spectrum 1% Spectrum |
Raf Lovel 40.00 d8m  Offsot 0,32 dB & RBW 30 kHz Raf Lovel 40.00 d8m  Offsot 0,32 dB & RBW 30 kHz
[ art 45de  SWT A3.3 5 & VBW 100 kHz Mode Auto FFT o ALt 45de  SWT A3.3 5 & VBW 100 kHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
T mi[1] 16.62 dbim| T Mif1]
1. 74474480 GHr 1
o @ 26.00 dB| o @
20 [res B 1353100000 MMz 20 Bwe 1391600000 MMz
R 1209.4 1254.0)
S i P e e
10 ¢8 7 - 10 ¢8 i T
f ) \
0 dim - 0 dim — .
}/
-10 dif L -10 o T
20 a8 N Y. il | AP —r 20 dam— et | e
fed e e
o g o it
0 ca = 5042 e
40 ci 40 ci
50 én. 50 én.
GF 1.745 GHz 1001 pts Span 3.5 MHz GF 1.745 GHz 1001 pts Span 3.5 MHz
Marker Marker
Type | Ref | Trc | X-walug | Y-value | Function | Function Rosult Type | ket | Trc | X-valun | Y-walue | Function | Function Rosult
My 1 1.7447448 GHz 16.62 dbm ndE down 1.3531 MHz ML 1 1.745021 GHz 14.93 dim ndE down 1.3516 Mz
T1 1 1.7443182 GHz ~3.31 dim ndB 26,00 db T1 1 17442867 GHz -10.93 dim ndB 26,00 db
T2 1 17486713 GHz -5.27 dim q factor 12894 T2 1 17456783 GHz -10.99 dim q factor 1284.0

3M BW QPSK Middle channel

3M BW 16QAM Middle channel

Spectrum 1% Spectrum |
Raf Lovel 40.00 d8m  Offsot 0,32 dB & RBW 50 kHz Raf Lovel 40.00 d8m  Offsot 0.32 dB & RBW 50 kHz
[ art 45de  SWT 379 s & VBW 200 kHz Mode Auto FFT o ALt 45de  SWT 379 s & VBW 200 kHz Mode Auto FFT
TOF TOF
(@ 1Pk View (@ 1Pk View
T mi[1] 14.02 dfim| T TTEN] 14.20 diim|
1 1. 74407840 OHr )
o g 26.00 dB| o i@
a5 B 2,139400000 MHz o B
. ¥ Q lactor 555.6| ? Q ldgtor
PR (5 PO SN Sl ey T P T T I
10 ¢8 T + 10 8 —_— —
1 | ]
\ f \
0 dém . 0 dB "
-10 di ; - -10 di A :
/ X5 v WV
W - A
= ks ey = 5 g ¥ P
-30 B
40 ci 40 ci
508 50 én.
GF 1.745 GHz 1001 pts Span 7.5 MHz GF 1.745 GHz 1001 pts Span 7.5 MHz
Marker Marker
Type | Ref | Trc | X-walug | Y-value |  Function | Function Rosult Type | ket | Trc | X-valun | Y-walue | Function | Function Rosult
My 1 17440784 GHz 14.82 dim ndE down 3.1394 MHz ML 1 1.7459441 Grz 14.20 dim ndE down 3.1618 Mz
T1 1 1.7434266 GHz -10.97 dibm ndB 26,00 db T1 1 1.7434191 GHz -11.57 dim ndB 26,00 db
T2 1 1.THBE6E GHz -10.97 dam q factor 5556 T2 1 17465809 GHz -11.90 dim q factor 552.2
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Spectrum 1% Spectrum '
Raf Lovel 40.00 d8m  Offsot 0.32 dB & RBW 100 kHz Rof Lovel 40.00 d8m  Offset 0.32 dB & RBW 100 kHz
[ art 45de  SWT 19 ps & VBW 300 kHz Mode Auto FFT o ALt 45de SWT 19 5 & VBW 300 kHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
T 15.49 dbm| | Mi[1] 14.49 diim|
1 17457870 GHr 1.7442130 GHz
el 26.00 B} e ndi 600 48|
5 5.295000000 MHz - B 5.445000000 MHZ
0 322.6| 2048 " Q factor az0.4
ke I e \ = RSN R, RN IRy e
B T v # 1
f ! f |
1/ 1/ \
0 dim 4 0dB T T
T 0 L
W | |
-10 di - * -10 GB -
o L . o b TP
20 dBm— 1 e 20 dam—i— =
AP i st W
-30 o -30 o
40 ci 40 ci
50 én. 50 én.
GF 1.745 GHz 1001 pts Span 12.5 MHz GF 1.745 GHz 1001 pts Span 12.5 MHz
Marker Marker
Type | Ref | Trc | X-valun | Y-value | Function | Function Rosult | Type | Ref | Trc | X-valug | Y-walue | Function | Function Rosult |
My 1 1.745787 GHz 15.49 dim ndi down 5.385 MHz My 1 1.744213 GHz 14.43 dim ndi down 5.445 Mz
T1 1 1.74234 GHz -10.49 dim ndB 26,00 db T1 1 1.742265 GHz -11.67 dim ndB 26,00 db
T2 1 1747735 GHz -10.55 dim q factor 3236 T2 1 1.74771 Mz -11.27 dam q factor 3204
Spectrum = Spectrum |
Raf Lovel 40.00 d8m  Offsot 0,32 dB & RBW 200 kHz Raf Lovel 40.00 d8m  Offsat 0,32 dB & RBW 200 kHz
[ art 45de  SWT 18.9 s & VBW 1 Mz Mode Auto FFT o ALt 45de  SWT 18.9 s & VBW 1 MHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
I CITEY] 15.52 dfim| T CTEY] 14,20 dim)|
1 1.7480070 GHr 1 1.7434770 OHr
el 26.00 dB| 0 ou 26.00 dB|
. 10, 215000000 MHz . 10215000000 MHz
=0 171.1 =0 i 169.0|
2 | i Y 3 | ik .
I '.
0 dim - ; 0 dB T .
o | \
¥
-10 dil A -10 o A
/ 7
i v | \ ool
2 A Ay Al T i = o ey
Lo A b ¥ 0
30 oo
40 ci 40 ci
50 én. 50 én.
GF 1.745 GHz 1001 pts Span 25.0 MHz GF 1.745 GHz 1001 pts Span 25.0 MHz
Marker Marker
Type | Ref | Trc | X-valun | Y-walue | Function | Function Rosult Type | Ref | Trc | X-valus | Y-walue |  Function | Function Rosult
My 1 1.745097 GHz 15.52 dim ndE down 10,215 MHz My 1 1743477 GHz 14.20 dim ndE down 10.315 MHz
T1 1 1.735988 GHz -10.35 dim ndB 26,00 db T1 1 1.73978 GHz -12.03 dibm ndB 26,00 db
T2 1 1.750095 GHz -10.66 dBm q factor 1711 T2 1 1.750095 GHz -11.95 dam q factor 166.0

KCTL-TIR001-003/7 (220705)

KP24-02140




Eurofins KCTL Co.,Ltd.
. ’ Report No.: o, .
65, Sinwon-ro, Yeongtong-gu, o%
Suwon-si, Gyeonggi-do, 16677, Korea KR24-SRF0043 e cu rOfI ns
TEL: 82-70-5008-1021 FAX: 82-505-299-8311 Page (35) of (124) KCTL
www.kctl.co.kr

15M BW QPSK Middle channel 15M BW 16QAM Middle channel

Spectrum 1% Spectrum '
Rof Lavel 40.00 com  Offset 0,32 0B e RBW 300 kHz Rof Lovel 40,00 d8m  Offsat 0,32 di e RBW 300 kiz
be Art 4508 SWT 18045 = VBW 1 MHz  Mode Auto FFT be At 4508 SWT 18.0y5 & VBW 1MHz  Mode Auto FFT
TOF TOF
[@ 1Pk view [@ 1Pk View
T 15.21 dbm| | Mi[1] 1431 diim|
1.7461610 OHr 1 1.7485210 GHz
el 26.00 4B e T T g n ndn 2600 48|
. 15060000000 MMz o | B 15.210000000 MHz
- 115.9] i | i¥ar 115.0)
VT P ) N
10 ¢8 = T 10 d8 e -
0 dm = + ods + -
! b I
.10 a8 e ) -10 GB —! !
20 B N g Y Sy
X er N —ri
40 ci 40 ci
50 én. 50 én.
GF 1.745 GHz 1001 pts Span 37.5 MHz GF 1.745 GHz 1001 pts Span 37.5 MHz
Marker Marker
Type | Ref | Trc | X-valus | Y-walue | Function | Function Rosult | Type | Ref | Trc | X-valug | Y-walue | Function | Function Rosult
My 1 1.746161 GHz 15.21 dbm ndE. down 15.06 MHz M| 1 1.748521 GHz 14.31 dim ndE. down 15,21 MHz
T1 1 1.737358 GHz -10.88 dim ndB 26,00 db T1 1 1.737208 GHz -11.61 dBm ndB 26,00 db
T2 1 1.752418 GHz -10.74 dim q factor 1156 T2 1 1.752418 GHz -11.92 dim q factor 115.0

20M BW QPSK Middle channel 20M BW 16QAM Middle channel

Spectrum ,‘Hr!_l Spectrum ,’_]n?
Raf Lovel 40.00 d8m  Offsot 0.32 dB & RBW 500 kHz Raf Lovel 40.00 d8m  Offsot 0.32 dB & RBW 500 kHz
[ art 45de  SWT 152 & VBW 2 MHz Mode Auto FFT o ALt 45de  SWT 152 & VBW 2 MHz Mode Auto FFT
TOF TOF
[@ 1Pk View [@ 1Pk View
T CTTTEN] 1604 dBim| T TN} 15008 dfm|
1 1. 7495450 OHr 1 17392060 GHr
o | g 26.00 dB| o | g 26.00 dB|
20 | Bye 19 6B0000000 MHz = | B 20080000000 Mz
k | T i na.9| ke | r 06 6|
e 4 - e | et o
] | \
| |/ 1
0 dim : 0 oi 17
i % i" \
100 i ! i -10 & 1
. : - 20 ¢8 & a¥a -, e
s B ¥ o Y P o = s’ s P
wref W b .
40 ci 40 ci
508 50 én.
GF 1.745 GHz 1001 pts Span 50.0 MHz GF 1.745 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Trc | X-valug | Y-walue |  Function | Function Rosult | Type | Ref | Trc | X-walug | Y-walue | Function | Function Rosult
My 1 1.749545 GHz 16.04 dém ndE down 18.68 MHz My 1 1.73%206 GHz 15.08 dBm ndE down 20,08 MHz
T1 1 1.73501 GHz 3,89 dim ndB 26,00 db T1 1 1.73436 GHz -10.75 dim ndB 26,00 db
T2 1 1.75468 GHz -5.64 dBm Q factor 886 T2 1 1.75504 GHz -10.65 dim q factor 86.6
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Test mode: LTE B71

5M BW QPSK Middle channel

5M BW 16QAM Middle channel

Spectrum 1= Spectrum [
Raf Lovel 40.00 d8m  Offsot 0.14 dB & RBW 100 kHz Raf Lovel 40.00 d8m  Offsot 0.14 dB & RBW 100 kHz
[ art 45de  SWT 19 ps & VBW 300 kHz Mode Auto FFT o ALt 45de  SWT 19 ps & VBW 300 kHz Mode Auto FFT
TOF TOF
@17k view [® 1Pk View
Mi[1] 15.06 diim| Mi[1] 15.10 dBm|
GEI.S5110 MHz| GEO.2500 MHr|
el g 26.00 dB| el ndf 26.00 dB|
20 5. 370000000 MHz| 20 Bwe 5.207000000 MHz]
126.9) L Y Q factor 128.2]
VST SRS YY R e P P o
10 ¢8 f 10 ¢8 ¥
! \ | ¥
0 dm : - 0 dam T
” 1 ” 1 ¢
-10 -10 ; v
# Y S %,
20 d8 o - e o 20 d8 e i
PR =Y ves v R A S S
-30 o8 -30 oa -
40 ci 40 ci
508 50 én.
GF GHO.S MHZ 1001 pts Span 12.5 MHz GF GHO.S MHZ 1001 pts Span 12.5 MHz
Marker Marker
Type | ket | Trc | X-valun | Y-walue | Function | Function Rosult | Type | ket | Trc | X-valug | Y-value | Function | Function Rosult |
M1 1 681.511 MHz 15.86 diém ndB down 5.37 MHz M1 1 680.25 MHz 15.10 diém ndi down 5.307 MHz
T1 1 677,84 MHz -10.21 dim ndB 26,00 db T1 1 677,828 MHz -11.09 dim ndB 26,00 db
T2 1 683,21 MHz ~10.00 dim q factor 126.6 T2 1 653,135 MHz -10.80 dam q factor 128.2
Spectrum 1= Spectrum [
Raf Lovel 40.00 d8m  Offsot 0.14 dB & RBW 200 kHz Raf Lovel 40.00 d8m  Offsot 0.14 dB & RBW 200 kHz
[ art 45de  SWT 18.9 s = VBW 1 Mz Mode Auto FFT o ALt 45de  SWT 18.9 s = VBW 1 MHz Mode Auto FFT
TOF TOF
[ 1Pk View [ 1Pk View
Mi[1] 16,31 diim| Mi[1] 14,30 dBm|
6795760 MHz| 6797760 MHz|
el g 26.00 dB| ok nd 26.00 dB|
” B 10, 165000000 Miz] B 10, 290000000 Mz,
20 20
A 0 factor 66,9 ;- 0 factor 66,1
ittty et T e i fhe e e s o [ Gy
206 / \ 20 4 ar e i
J | | 1
0 dBm T ¥ 0 di T :
7 \ ] 1
-10 dif L -10 du
20 8 s N 20 8 " o - ::
enorfras T e R PSP s ol = e aaraaw N
EL — 34 e Ak
40 ci 40 ci
508 50 én.
GF 6B0.5 MHz 1001 pis Span 28.0 MHz GF GHO.S MHZ 1001 pts Span 25.0 MHz
Marker Marker
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15M BW QPSK Middle channel

15M BW 16QAM Middle channel

- i r i
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99% Occupied Bandwidth

Test mode: WCDMA 1700
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Test mode: LTE B12
1.4M BW QPSK Middle channel

1.4M BW 16QAM Middle channel
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5M BW QPSK Middle channel
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Test mode: LTE B13

5M BW QPSK Middle channel
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Test mode: LTE B66/4

1.4M BW QPSK Middle channel

Spectrum

1.4M BW 16QAM Middle channel
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5M BW QPSK Middle channel
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15M BW QPSK Middle channel
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Test mode: LTE B71

5M BW QPSK Middle channel

5M BW 16QAM Middle channel
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15M BW QPSK Middle channel

15M BW 16QAM Middle channel
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7.3. Band Edge Emissions at Antenna Terminal

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

According to §27.53(c)(2),
For operations in the 746—758 M band and the 776—-788 Mz band, the power of any emission
outside the licensee's frequency band(s) of operation shall be attenuated below the transmitter
power (P) within the licensed band(s) of operation, measured in watts, in accordance with the
following:
(1) On any frequency outside the 746—758 Mz band, the power of any emission shall be
attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(2) On any frequency outside the 776-788 Mz band, the power of any emission shall be
attenuated outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(3) On all frequencies between 763—775 Mz and 793-805 M, by a factor not less than 76 + 10
log (P) dB in a6.25 kiz band segment, for base and fixed stations;

(4) On all frequencies between 763—-775 M and 793-805 M, by a factor not less than 65 + 10
log (P) dB ina6.25 kiz band segment, for mobile and portable stations;

(5) Compliance with the provisions of paragraphs (c)(1) and (c)(2) of this section is based on the
use of measurement instrumentation employing a resolution bandwidth of 100 kiz or greater.
However, in the 100 kilz bands immediately outside and adjacent to the frequency block, a
resolution bandwidth of at least 30 kiz may be employed;

(6) Compliance with the provisions of paragraphs (c)(3) and (c)(4) of this section is based on the
use of measurement instrumentation such that the reading taken with any resolution bandwidth
setting should be adjusted to indicate spectral energy in a 6.25 kiz segment

According to §27.53(g),

For operations in the 600 Mk band and the 698-746 Mk band, the power of any emission outside a
licensee’s frequency band(s) of operation shall be attenuated below the transmitter power (P) within
the licensed band(s) of operation, measured in watts, by at least 43 + 10log(Pwats)) dB.

According to §27.53(h),
The power of any emission outside a licensee’s frequency block shall be attenuated below the
transmitter power (P) in watts by at least 43 + 10log(Pwatts)) dB.

Test procedure
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Test settings
1)  Start and stop frequency were set such that the band edge would be placed in the center of

the plot

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

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

4)  Setthe VBW = 3 x RBW.

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

6) Detector = RMS

7)  Trace mode = trace average

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

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

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

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

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

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

9)  Allow trace to fully stabilize.
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