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1. Client

> Name : Samsung Electronics Co., Ltd.

> Address : 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677,

Rep. of Korea
> Date of Receipt : 2024-03-28

2. Use of Report : Certification
3. Name of Product/ Model : Smart Wearable / SM-L705U
4. Derivative Model : SM-L705F
5. Manufacturer / Country of Origin : Samsung Electronics Co., Ltd. / Vietham
6. FCCID : ASLSML705
7. Date of Test  2024-04-01 to 2024-05-20
8. Location of Test : B Permanent Testing Lab [0 On Site Testing
(Address:65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea)
9. Test method used : FCC Part 2
FCC Part 27 Subpart C
10. Test Result : Refer to the test result in the test report
Tested by Technical Manager
Affirmation
Name : Kwonse Kim (% Name : Seungyong Kim }%ﬁ?
i 4
2024-05-22

Eurofins KCTL Co.,Ltd.

As a test result of the sample which was submitted from the client, this report does not guarantee the
whole product quality. This test report should not be used and copied without a written agreement by
Eurofins KCTL Co.,Ltd.
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KOLAS accreditation mark and is not related to KS Q ISO/IEC 17025 and KOLAS accreditation.

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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1. General mformatlon

Client
Address
Manufacturer
Address
Factory 1
Address 1

Factory 2
Address 2

Laboratory
Address
Accreditations

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.

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

Smart Wearable

SM-L705U

SM-L705F

WCDMA QPSK

LTE QPSK, 16QAM
DC 3.88 V

WCDMA 1700, LTE B4/66
LTE B12/13/71
WCDMA 1700, LTE B4/66

PIFA + Metal Antenna
PIFA + FPCB Antenna
-11.2 dBi

LTE B12/13 -14.1 dBi

LTE B71 -14.6 dBi

WCDMA 1700 17124 Mz ~1752.6 Mk

LTE B4 1710.7 Wz ~1754.3 Mz

LTE B12 699.7 Mz ~715.3 Mz

LTE B13 779.5 Mz ~784.5 Mz

LTE B66 1710.7 Mz ~1779.3 Mi

LTE B71 665.5 Mz ~695.5 Mz

LTE B4 1.4/3/5/10/15/20 M

LTE B12 1.4/3/5/10 Mz

LTE B13 5/10 M

LTE B66 1.4/3/5/10/15/20 M

LTE B71 5/10/15/20 Mz

L705U.001

REV1.0

Conducted R3AX200WYAD

Radiated R3AX200WYLH, R3AX200WYCR,
R3AX200WYKB, R3AX402DJKP

0T ~3 T

1. The product equality letter includes detailed information about the differences between SM-L705U and SM-L705F model.

2.1. Accessory information
Equipment Manufacturer Model Serial No. Power source FCCID&IC
FCCID:
Wireless RF TECH EP-OL300 5.0V, 2.0A A3LEPOL300
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.
(Miz)
1312 1712.4
1412 17324
1513 1752.6
Table 2.2-1.
RMC/HSDPA/HSUPA/
DC-HSDPA
LTE B4
Frequency Frequency Frequency
Ch. Ch. Ch.
(Mz) (M) (Mz)
19957 1710.7 19965 17115 19975 17125
20175 17325 20175 17325 20175 17325
20393 17543 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.
(M) (M) (M)
20000 1715.0 20025 1717.5 20050 1720.0
20175 17325 20175 17325 20175 17325
20350 1750.0 20325 17475 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.
(M) (M) (Mz) (M)
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 Table 2.2-11. 10M BW
LTE B13
Frequency Frequency
Ch. Ch.
(Mz) (Miz)
23205 779.5 - -
23230 782.0 23230 782.0
23255 784.5 - -

Table 2.2-12. 5M BW Table 2.2-13. 10M BW
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LTE B66
Frequency Frequency Frequency
Ch. Ch. Ch.
(M) (M) (M)
131979 1710.7 131987 17115 131997 17125
132322 1745.0 132322 1745.0 132322 1745.0
132665 1779.3 132657 17785 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.
(M) (M) (M)
132022 1715.0 132047 17175 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
LTEB7/1
Frequency Frequency Frequency Frequency
Ch. Ch. Ch. Ch.
(Mz) (Mz) (Mz) (Mz)
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 power
WCDMA 1700
Emission EIRP
Mode Tx frequency () designator Max. power (dBm) Max. power (W)
WCDMA 1700 1712.4~1752.6 4AM18FOW 10.92 0.012
LTE B12
Emission ERP
Mode Tx frequency (i) designator Max. power (dBm) Max. power (W)
1IM10G7D 14.11 0.026
699.7 ~ 715.3
IM11WT7D 13.10 0.020
2M72G7D 14.17 0.026
700.5~7145
LTE B12 2M72W7D 13.26 0.021
4M55G7D 14.13 0.026
701.5~7135
4AM56W7D 13.13 0.021
9M07G7D 14.19 0.026
704.0 ~711.0
9M04W7D 13.21 0.021
LTE B13
Emission ERP
Mode Tx frequency () designator Max. power (dBm) Max. power (W)
4M56G7D 16.79 0.048
779.5~784.5
LTE B13 4M53W7D 15.73 0.037
> 9M02G7D 16.81 0.048
9M02W7D 15.93 0.039
KCTL-TIR001-003/7 (220705) KP24-02142
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LTE B66/4
Emission EIRP
Mode Tx frequency () designator Max. power (dBm) Max. power (W)
1IM10G7D 9.51 0.009
1710.7~1779.3
1IM10W7D 8.46 0.007
2M72G7D 9.93 0.010
1711.5~17785
2M71W7D 8.87 0.008
4M53G7D 10.30 0.011
17125~17775
4M55W7D 9.31 0.009
LTE B66/4
9M02G7D 10.90 0.012
1715.0~1775.0
9MO4W7D 9.76 0.009
13M5G7D 10.96 0.012
17175~17725
13M5W7D 10.04 0.010
18M1G7D 11.03 0.013
1720.0~1770.0
18MOW7D 10.70 0.012
LTEB71
Emission ERP
Mode Tx frequency () designator Max. power (dBm) Max. power (W)
4M56G7D 14.03 0.025
665.5 ~ 695.5
4M56W7D 13.08 0.020
9M04G7D 13.15 0.021
668.0 ~ 693.0
LTE B71 9MO4WT7D 12.10 0.016
13M6G7D 13.37 0.022
670.5 ~ 690.5
13M5W7D 12.45 0.018
18MOG7D 13.27 0.021
673.0 ~ 688.0
18M1W7D 12.13 0.016
KCTL-TIR001-003/7 (220705) KP24-02142



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

Eurofins KCTL Co.,Ltd.
65, Sinwon-ro, Yeongtong-gu Report No.: '5 eu roﬁ ns
Suwon-si, Gyeonggi-do, 16677, Korea KR24-SRF0100 e p—
TEL: 82-70-5008-1021 FAX: 82-505-299-8311 Page (9) of (124) KCTL
www.kctl.co.kr
4. Summary of tests
FCC Part . Test Test
section(s) PRI e Ll Condition results
2.1046 Conducted Output Power | N/A Pass
Occupied Bandwidth
2.1049 &26 db Bandwidth | VA Pass
» 1051 Band Edge Emissions at | <43 + 10Loguo(P) dB at Band Edge
97 E3((2 Antenna Terminal and for all out of band emissions, Pass
;'755(30()()) <65 + 10Log1o(P) dB for all Conducted
27'53(% Spurious Emissions at | frequencies between 763 ~ 775 Mk Pass
) Antenna Terminal and 793 ~ 805 i
27.50(d) Peak to Average Power | ;4 ;3 Pass
Ratio
22'%0555 Frequency stability Emission must remain in band Pass
Equivalent Isotropic
27.50(d) Radiated Power <1 Watts max. EIRP Pass
27.50(b)(10) . .
Equivalent Radiated Power | <3 Watts max. ERP Pass
27.50(c)(10) | ~9 Radiated
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 dBWN EIRP - Wideband
27.53(h) <-80 dBWNME 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) KP24-02142
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4.1. \Worst case orientation

1.

wn

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 alll
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 - - - -
WCDMA 1700 -
Without strap 0 - - -
With strap 0 - - -
LTE B12 _
Without strap - - - -
With strap 0 - - -
LTE B13 _
Without strap - - - -
With strap - - - -
LTE B66/4 _
Without strap 0 - - -
With strap o) - - -
LTE B71 _
Without strap - - - -

KCTL-TIR001-003/7 (220705) KP24-02142
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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 (Mk) RB size RB offset
LTE B12 1.4,3,5,10
LTE B13 5,10
1 Low, Middle, High
LTE B66/4 1.4,3,5,10, 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 (Mk) 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)

KP24-02142



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

Eurofins KCTL Co.,Ltd.

) Report No.: o8, .
65, Sinwon-ro, Yeongtong-gu, ay
Suwon-si, Gyeonggi-do, 16677, Korea KR24-SRF0100 e cu I'Ofl ns P
TEL: 82-70-5008-1021 FAX: 82-505-299-8311 Page (12) of (124) | KCTL

www.kctl.co.kr

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 Mtz 2.5 dB

Radiated spurious emissions 1 000 Mz ~ 18 000 Miz 2.5 dB

Above 1 8000 Miz 2.6 dB

KCTL-TIR001-003/7 (220705) KP24-02142
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Measurement results explanation example
Frequency (M) Factor(dB) Frequency (Mk) 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
2 000 7.06 27 000 10.59
3000 7.25 28 000 11.48
4 000 7.39 29 000 10.38
5 000 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) KP24-02142


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

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-SRF0100
Page (14) of (124)

<& eurofins

7. Test results
7.1. Conducted output power
Test setup

EUT

Test procedure

971168 D01 v03r01 — Section 5.2
ANSI 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 22.62 22.46 22.36
HSDPA-Subtest 1 21.49 21.25 21.18
HSDPA-Subtest 2 19.92 19.69 19.78
HSDPA-Subtest 3 19.01 19.10 19.12
HSDPA-Subtest 4 19.44 19.28 19.19
HSUPA-Subtest 1 19.93 19.76 19.66
WCDMA HSUPA-Subtest 2 17.94 17.78 17.65
1700 HSUPA-Subtest 3 18.91 18.75 18.68
HSUPA-Subtest 4 17.91 17.75 17.67
HSUPA-Subtest 5 21.47 21.25 21.20
DC-HSDPA-Subtest 1 21.56 21.37 21.40
DC-HSDPA-Subtest 2 19.80 20.00 20.14
DC-HSDPA-Subtest 3 19.03 19.19 19.29
DC-HSDPA-Subtest 4 19.24 19.42 19.52
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Test | Bandwidth | Test | .o | Re |—Maximum Average Power (dbu)
Band (Mtz) mode offset Tow Viddle Bigh
1 0 22.78 22.89 22.95
1 3 22.74 22.85 22.67
1 5 22.88 22.85 23.01
QPSK 3 0 23.19 23.30 23.14
3 1 23.16 23.25 23.11
3 3 23.16 23.29 23.11
14 6 0 22.18 22.27 22.05
) 1 0 22.26 22.25 22.05
1 3 22.23 22.04 22.09
1 5 22.11 22.27 21.84
16QAM 3 0 22.25 22.30 22.09
3 1 22.19 22.30 22.07
3 3 22.20 22.29 22.03
6 0 21.22 21.27 21.02
1 0 22.93 22.94 22.76
1 8 22.86 22.96 22.82
1 14 22.82 22.96 22.74
QPSK 8 0 22.21 22.27 22.12
8 4 22.20 22.26 22.09
8 7 22.16 22.21 22.07
3 15 0 22.21 22.26 22.08
1 0 22.22 22.04 22.11
1 8 22.14 22.29 21.89
1 14 22.04 22.21 21.94
16QAM 8 0 21.21 21.26 21.09
8 4 21.22 21.18 21.09
8 7 21.22 21.19 21.06
15 0 21.20 21.26 21.07
LTE B4 1 0 23.05 22.93 22.70
1 12 22.64 23.07 22.58
1 24 22.99 22.89 22.50
QPSK 12 0 22.22 22.31 22.16
12 7 22.19 22.29 22.09
12 13 22.14 22.22 22.06
5 25 0 22.17 22.29 22.10
1 0 22.30 22.25 22.05
1 12 21.98 22.14 22.03
1 24 22.19 22.11 21.90
16QAM 12 0 21.24 21.30 21.16
12 7 21.13 21.25 21.11
12 13 21.18 21.23 21.09
25 0 21.15 21.26 21.11
1 0 22.99 23.20 22.96
1 25 22.81 23.02 22.75
1 49 22.74 22.94 22.64
QPSK 25 0 22.28 22.35 22.23
25 12 22.22 22.28 22.12
25 25 22.16 22.23 22.07
10 50 0 22.25 22.27 22.15
1 0 22.43 22.13 22.26
1 25 22.18 22.17 22.14
1 49 22.15 21.85 22.07
16QAM 25 0 21.33 21.34 21.23
25 12 21.25 21.26 21.17
25 25 21.18 21.23 21.07
50 0 21.26 21.29 21.18
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Test | Bandwidih | Test | o | R [—MaximumAverage Power (dbu)
Band (MHz) mode offset Cow Viddle Bigh
1 0 23.32 23.25 23.05
1 36 22.87 23.04 22.72
1 74 22.80 22.87 22.59
QPSK 36 0 22.38 22.44 22.29
36 18 22.25 22.31 22.18
36 37 22.16 22.27 22.08
15 75 0 22.26 22.35 22.17
1 0 22.57 22.58 22.58
1 36 22.26 22.23 22.22
1 74 22.15 21.84 22.11
16QAM 36 0 21.38 21.48 21.27
36 18 21.23 21.32 21.12
36 37 21.16 21.24 21.06
75 0 23.32 23.25 23.05
LTE B4 1 0 23.40 23.49 23.31
1 49 22.97 22.92 22.85
1 99 22.89 22.94 22.64
QPSK 50 0 22.50 22.51 22.41
50 24 22.28 22.31 22.22
50 50 22.20 22.26 22.11
20 100 0 22.32 22.33 22.26
1 0 22.71 22.64 22.67
1 49 22.06 22.17 22.17
1 99 22.04 22.26 22.06
16QAM 50 0 21.48 21.48 21.41
50 24 21.29 21.29 21.19
50 50 21.23 21.21 21.11
100 0 21.34 21.35 21.26
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Test Bandwidth Test "B size | RB Maximum A(‘:’E;";‘%ilpower (@)
Band (Mtz) mode offset Tow Viddle Bigh
1 0 22.37 22.25 22.10
1 3 22.36 22.20 22.10
1 5 22.29 22.25 22.16
QPSK 3 0 22.71 22.67 22.43
3 1 22.70 22.69 22.43
3 3 22.76 22.68 22.43
14 6 0 21.69 21.68 21.44
' 1 0 20.77 20.80 20.98
1 3 20.82 20.78 21.00
1 5 20.76 20.86 21.06
16QAM 3 0 21.52 21.52 21.27
3 1 21.58 21.56 21.28
3 3 21.52 21.55 21.27
6 0 20.66 20.64 20.37
1 0 22.15 22.04 22.00
1 8 22.15 22.08 22.16
1 14 22.12 22.03 22.13
QPSK 8 0 21.73 21.68 21.51
8 4 21.78 21.68 21.47
8 7 21.73 21.67 21.47
3 15 0 21.76 21.73 21.49
1 0 20.79 21.21 20.87
1 8 21.21 20.66 20.63
1 14 20.75 20.63 20.52
16QAM 8 0 20.64 20.54 20.31
8 4 20.66 20.53 20.32
8 7 20.63 20.52 20.28
15 0 20.61 20.56 20.39
LTE B12 1 0 22.16 22.11 22.05
1 12 22.12 22.03 21.82
1 24 22.14 22.05 21.74
QPSK 12 0 21.75 21.71 21.55
12 7 21.76 21.71 21.50
12 13 21.77 21.70 21.50
5 25 0 21.78 21.68 21.51
1 0 20.75 21.00 20.91
1 12 21.16 21.12 20.90
1 24 20.76 20.92 20.82
16QAM 12 0 20.61 20.50 20.40
12 7 20.66 20.52 20.39
12 13 20.60 20.46 20.34
25 0 20.62 20.51 20.42
1 0 21.99 22.60 21.82
1 25 22.11 22.10 21.68
1 49 22.02 21.70 21.79
QPSK 25 0 21.64 21.69 21.51
25 12 21.64 21.58 21.48
25 25 21.62 21.55 21.41
10 50 0 21.59 21.64 21.47
1 0 20.88 20.80 20.87
1 25 21.44 20.87 21.05
1 49 20.74 20.80 21.00
16QAM 25 0 20.64 20.66 20.50
25 12 20.60 20.60 20.44
25 25 20.62 20.57 20.42
50 0 20.63 20.62 20.47
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Test | Bandwidth | Test | o | Re [—MaximumAverage Power (dbu)
Band (Mtz) mode offset Tow Viddle Bigh
1 0 22.14 22.05 22.05
1 12 22.01 22.03 21.89
1 24 21.91 21.95 21.93
QPSK 12 0 21.76 21.62 21.58
12 7 21.70 21.57 21.56
12 13 21.65 21.54 21.51
5 25 0 21.68 21.60 21.56
1 0 20.82 20.81 21.01
1 12 20.60 20.79 20.88
1 24 20.59 20.79 20.98
16QAM 12 0 20.63 20.52 20.51
12 7 20.51 20.45 20.47
12 13 20.51 20.40 20.44
25 0 20.59 20.45 20.48
LTE B13 1 0 - 21.95 -
1 25 - 21.67 -
1 49 - 21.90 -
QPSK 25 0 - 21.58 -
25 12 - 21.50 -
25 25 - 21.44 -
50 0 - 21.56 -
10 1 0 - 20.89 -
1 25 - 21.02 -
1 49 - 20.64 -
16QAM 25 0 - 20.61 -
25 12 - 20.53 -
25 25 - 20.43 -
50 0 - 20.53 -
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Test Bandwidth Test "B size | RB Maximum A(‘:’E;";‘%ilpower (@)
Band (Mtz) mode offset Tow Viddle Bigh
1 0 22.93 22.63 22.59
1 3 22.89 22.60 22.53
1 5 22.95 22.68 22.52
QPSK 3 0 23.06 23.09 22.94
3 1 23.08 23.09 22.94
3 3 23.08 23.09 22.94
14 6 0 22.10 22.09 21.94
' 1 0 22.16 22.24 21.77
1 3 22.13 22.31 21.92
1 5 22.16 22.24 21.78
16QAM 3 0 22.10 22.03 21.94
3 1 22.12 21.99 21.96
3 3 22.11 22.00 21.99
6 0 21.18 21.01 20.97
1 0 22.79 22.83 22.57
1 8 22.69 22.81 22.59
1 14 22.66 22.77 22.57
QPSK 8 0 22.14 22.12 21.95
8 4 22.11 22.07 21.94
8 7 22.07 22.08 21.90
3 15 0 22.13 22.10 21.93
1 0 22.20 22.19 21.88
1 8 22.11 22.02 21.79
1 14 22.03 22.01 21.81
16QAM 8 0 21.27 21.13 21.05
8 4 21.20 20.98 20.93
8 7 21.21 20.98 21.00
15 0 21.11 21.11 20.94
LTE B66 1 0 22.71 22.94 22.51
1 12 22.60 22.80 22.54
1 24 22.76 22.77 22.59
QPSK 12 0 22.10 22.12 21.98
12 7 22.10 22.11 21.96
12 13 22.05 22.05 21.89
5 25 0 22.09 22.09 21.94
1 0 22.15 22.24 22.01
1 12 22.06 22.02 21.80
1 24 21.87 22.01 21.86
16QAM 12 0 21.12 21.09 20.96
12 7 21.07 21.07 20.94
12 13 21.05 21.06 20.87
25 0 21.04 21.09 20.95
1 0 22.97 22.90 22.81
1 25 22.82 22.79 22.54
1 49 22.68 22.67 22.55
QPSK 25 0 22.15 22.18 22.01
25 12 22.06 22.10 21.90
25 25 22.04 22.03 21.86
10 50 0 22.09 22.11 21.94
1 0 22.21 22.49 21.92
1 25 21.97 22.14 21.71
1 49 21.90 22.19 21.69
16QAM 25 0 21.17 21.24 21.05
25 12 21.04 21.10 20.88
25 25 21.02 21.09 20.90
50 0 21.09 21.12 20.95
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Test Bandwidth Test RB RB Maximum Average Power (dBm)
Band (MHz) mode size offset Shiantict .

Low Middle High

1 0 23.13 23.08 23.08

1 36 22.84 22.82 22.68

1 74 22.85 22.70 22.60

QPSK 36 0 22.31 22.29 22.13

36 18 22.19 22.15 22.02

36 37 22.11 22.10 21.93

15 75 0 22.23 22.17 22.03

1 0 22.36 22.43 22.27

1 36 22.07 22.17 21.91

1 74 22.19 22.08 21.84

16QAM 36 0 21.31 21.29 21.16

36 18 21.19 21.16 20.98

36 37 21.09 21.05 20.92

75 0 21.22 21.17 21.01

LTE B66 1 0 23.26 23.23 23.05

1 49 22.85 22.70 22.53

1 99 22.79 22.59 22.55

QPSK 50 0 22.41 22.31 22.16

50 24 22.21 22.12 21.95

50 50 22.12 22.05 21.89

20 100 0 22.23 22.18 21.96

1 0 22.54 22.69 22.84

1 49 22.04 22.19 22.28

1 99 22.00 22.13 22.22

16QAM 50 0 21.36 21.28 21.16

50 24 21.21 21.10 20.95

50 50 21.10 21.04 20.84

100 0 21.23 21.19 21.01
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Test Bandwidth Test RBsize | RB Maximum A(‘:’E;";‘%ilpower (@)
Band (Mtz) mode offset Cow Viddle Bigh
1 0 22.50 22.40 22.31
1 12 22.39 22.30 22.23
1 24 22.44 22.35 22.18
QPSK 12 0 21.93 21.88 21.67
12 7 21.83 21.79 21.66
12 13 21.79 21.82 21.63
5 25 0 21.86 21.81 21.64
1 0 21.73 21.81 21.75
1 12 21.59 21.73 21.63
1 24 21.53 21.76 21.69
16QAM 12 0 20.93 20.78 20.67
12 7 20.84 20.76 20.69
12 13 20.81 20.70 20.59
25 0 20.81 20.79 20.69
1 0 22.73 22.49 22.45
1 25 22.49 22.35 22.36
1 49 22.41 22.30 22.29
QPSK 25 0 22.02 21.89 21.84
25 12 21.91 21.79 21.75
25 25 21.82 21.81 21.70
10 50 0 21.91 21.81 21.74
1 0 22.15 21.84 21.82
1 25 21.88 21.61 21.66
1 49 21.74 21.65 21.62
16QAM 25 0 21.00 20.92 20.88
25 12 20.89 20.85 20.79
25 25 20.84 20.82 20.72
50 0 20.94 20.84 20.81
LTE B71 1 0 22.89 22.70 22.60
1 36 22.46 22.35 22.26
1 74 22.42 22.28 22.28
QPSK 36 0 22.07 21.94 21.90
36 18 21.91 21.84 21.78
36 37 21.85 21.82 21.73
15 75 0 21.93 21.88 21.81
1 0 22.37 21.87 22.24
1 36 22.04 21.69 21.97
1 74 21.93 21.63 21.78
16QAM 36 0 21.07 20.95 20.87
36 18 20.91 20.88 20.78
36 37 20.82 20.81 20.71
75 0 20.94 20.84 20.80
1 0 22.67 22.70 22.56
1 49 22.24 22.28 22.36
1 99 22.22 22.33 22.25
QPSK 50 0 21.85 21.89 21.85
50 24 21.72 21.75 21.76
50 50 21.69 21.69 21.67
20 100 0 21.74 21.76 21.75
1 0 22.11 22.03 21.94
1 49 21.66 21.72 21.60
1 99 21.68 21.62 21.52
16QAM 50 0 20.84 20.83 20.89
50 24 20.74 20.74 20.73
50 50 20.69 20.69 20.65
100 0 20.76 20.78 20.78
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7.2. 99% Occupied Bandwidth & 26dB Bandwidth

Test setup
EUT Divider T'(\a"s‘ibdﬁit
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) 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.

b)  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.

c) 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.

d)  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.

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

f) Determine the reference value by either of the following:
1) Setthe 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.

g) 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.

h)  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 ).
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)

k)

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

a)

b)

f)

Notes:

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).

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

Test mode Channel 26 dB Bandwidth 99 % Bandwidth
(Mz) (MHz)
Low 4.77 4.18
WCDMA1700 RMC Middle 4.75 4.17
High 4.77 4.17
Test Bandwidth Channel Test 26dB Bandwidth 99 % Bandwidth
Band (Mz) mode (ME) (Mz)
QPSK 1.37 1.10
Low
16QAM 1.36 1.11
QPSK 1.34 1.10
1.4 Middle
16QAM 1.35 1.09
QPSK 1.36 1.10
High
16QAM 1.36 1.10
QPSK 3.12 2.72
Low
16QAM 3.11 2.72
QPSK 3.12 2.70
3 Middle
16QAM 3.11 2.70
QPSK 3.11 2.70
High
16QAM 3.13 2.70
LTE B12
QPSK 5.40 4.55
Low
16QAM 5.28 4.56
QPSK 5.38 452
5 Middle
16QAM 5.40 4.55
QPSK 5.47 453
High
16QAM 5.46 453
QPSK 10.42 9.07
Low
16QAM 10.39 9.04
QPSK 10.44 9.02
10 Middle
16QAM 10.39 9.02
QPSK 10.17 8.94
High
16QAM 10.27 8.97
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Test Bandwidth Channel Test 26dB Bandwidth | 99 % Bandwidth
Band (Mz) mode (M) (Mz)
QPSK 5.32 4.56
Low
16QAM 5.46 452
QPSK 5.47 455
5 Middle
16QAM 5.36 453
LTE B13
QPSK 5.47 452
High
16QAM 5.43 453
QPSK 10.27 9.02
10 Middle
16QAM 10.39 9.02
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Test Bandwidth Channel Test 26dB Bandwidth | 99 % Bandwidth
Band (Mz) mode (M) (Mz)
QPSK 1.33 1.10
Low
16QAM 1.34 1.10
QPSK 1.33 1.10
1.4 Middle
16QAM 1.34 1.09
QPSK 1.34 1.10
High
16QAM 1.35 1.10
QPSK 3.12 2.71
Low
16QAM 3.08 2.71
QPSK 3.13 2.71
3 Middle
16QAM 3.08 2.70
QPSK 3.12 2.72
High
16QAM 3.12 2.70
QPSK 5.42 4.52
Low
16QAM 5.36 4.55
QPSK 5.46 4.52
5 Middle
16QAM 541 451
QPSK 5.33 4.53
High
16QAM 5.36 4.53
LTE B66/4
QPSK 10.27 8.97
Low
16QAM 10.54 9.04
QPSK 10.14 8.99
10 Middle
16QAM 10.29 8.99
QPSK 10.09 9.02
High
16QAM 10.07 8.99
QPSK 15.21 13.45
Low
16QAM 15.02 13.49
QPSK 15.06 13.41
15 Middle
16QAM 15.06 13.52
QPSK 15.17 13.45
High
16QAM 14.99 13.52
QPSK 19.73 18.03
Low
16QAM 20.08 17.98
QPSK 19.93 17.93
20 Middle
16QAM 19.68 17.98
QPSK 19.83 18.08
High
16QAM 19.73 18.03
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Test Bandwidth Channel Test 26dB Bandwidth | 99 % Bandwidth
Band (Mz) mode (MHz) (Mz)
QPSK 5.50 4.53
Low
16QAM 5.38 4.56
QPSK 5.28 4.56
5 Middle
16QAM 5.33 4.55
QPSK 5.40 453
High
16QAM 5.45 4.56
QPSK 10.49 9.04
Low
16QAM 10.24 9.04
QPSK 10.37 9.02
10 Middle
16QAM 10.37 8.99
QPSK 10.27 8.99
High
16QAM 10.54 9.02
LTE B71
QPSK 15.25 13.41
Low
16QAM 15.06 13.49
QPSK 15.21 13.49
15 Middle
16QAM 15.32 13.41
QPSK 15.29 13.56
High
16QAM 15.29 13.45
QPSK 19.98 17.93
Low
16QAM 19.78 17.98
QPSK 20.13 17.98
20 Middle
16QAM 19.98 17.98
QPSK 19.53 18.03
High
16QAM 20.23 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

Spectrum
Ref Lavel 40.00 cBm  OMset 0.31 dB & RBW 100 kHz
be At 40 dR BWT 1 ms @ VBW 300kH  Mode Sweep
ToE
(@ 1Pk Vigw
Mi[1]
30 dem
nde
. By
2 e Q factor
JJR VRS T PR
10 dim -
\
0 de f +
i 1
-10 dim- e ¥
! |
| Blank
2 pt WA -

<30 d P »

K e P u o .
PN ' -
40 dBm-

50 dBn

CF 1.7324 GHz 1001 pts ’;edﬂ 15.0 MHz

Marker
Type | Ref | Tre | | ¥-walwe | Function | Function Result |

L 1 16.18 dE: & do 4.75 Mz
T 1 .76 dém 26.00 &8
T2 1 -10.46 dém 364.5
[ SRCERERN
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Test mode: LTE B12

1.4M BW QPSK Middle channel

1.4M BW 16QAM Middle channel

Spoctrum & Spoctum =
Ref Lavel 40.00 cBm  Offset 0.14 dB & RBW 30 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 30 kHz
po At 40 di BWT 633 us e VAW 100 kHz  Mode Auto FFT pe Att 40 de BWT 633 p5 @ VAW 100 kHz  Mode Auto FET
oW oW
M1[1] 16.73 dBm| M1[1] 15.63 dem|
F07.94060 MHz] FO7.A1120 MHz|
dem 26.00 0| A aEm ndB 26.00 d|
W " 5 W
20 dBm 1 SOQ?OODOOI\III 20 dBm b By 1. OIOODOOI\.III
. HPB.G 5727
F e et b I
10 dBm T 10 dBm
0¢ : 0¢ - -
i 1
10 d = 10 d =
20 dBm— s T -20 dim Cnl e
LS il e PP Iy -,
30/ - 30,48 ——
and a0 d
50 50
CF 707.5 MHz 1001 pts Span 3.5 MHz CF 707.5 MHz 1001 pts Span 3.5 MHz
Marker Marker
Type | Ref | Tre | K-value | Yowvalwe | Function | Function Result Type | Ref | Tre | K-value | Fowalwe | Function | Function Result
[T} 1 7079406 MHz 16.73 dém nde_dawn 1.3392 MHz ML 1 707.3112 MHz 15.63 dém nde_dawn 1.3531 MHz
T 1 7068287 MHZ -5.31 dém nds. 26.00 &3 T 1 7068252 MHZ -10.26 dém nds. 26.00 &3
T2 1 7021678 MHZ -5.13 dém Q factor 526.6 T2 1 7081783 MHZ -10.21 dém Q factor 522.7
- . — T ' e
Spectrum e Spectrum e
Ref Lavel 40.00 cBm  Offset 0.14 dB & RBW 50 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 50 kHz
po At 40 dié BWT  37.9 u5 @ VBW 200 kHz  Mode Auto FFT pe Att 40de BWT  37.9 5 @ VAW 200 kHz  Mode Auto FFT
= ToE
(@ 1Pk Vigw [®zF view
M1[1] 14.88 dBm| M1[1] 13.80 dBm)|
0819680 MHz| F06. 41360 MHZ|
dem ndB 26.00 d| o aEm ndB 26.00 d|
1 M v 1 mi
20 dBm i 2 ?lIOODOOI'JrH; 20 dBm - PHJ . 2 OQIOODOO.,,!-I:
PRI I PRI, i 9, IO O P e
10 dBm l,‘ 10 dBm =
1 |
! \ ! \
0d - - 0d - t
I \ / \
10 . ¢ 8
20 dBm—f———— o =
NP L ot
i
and a0 d
50 50
CF 707.5 MHz 1001 pts Span 7.5 MHz CF 707.5 MHz 1001 pts Span 7.5 MHz
Marker Marker
Type | Ref | Tre | K-value | Yovaluwe | Function | Function Result Type | Ref | Tre | K-value | YFowalwe | Function | Function Result
ML 1 7051968 MHz 14.68 dém ndE dawn 3,124 MHz ML 1 706.4136 MHz 13.66 dém nde dawn 3.1094 MHz
T 1 TOE. 9416 MHZ -10.54 dém nds. .00 8 T 1 TOE. 9565 MHZ -11.53 dém nd3. 26.00 &3
T2 1 700659 MHZ -11.35 dém Q factor 226.7 T2 1 700659 MHZ -12.00 dém Q factor 22
- . — T ' e
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5M BW QPSK Middle channel

5M BW 16QAM Middle channel

Spectrum I e Spectrum I e
Ref Lavel 40.00 cBm  Offset 0.14 dB & RBW 100 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 100 kHz
po At 40 di@ BWT 19 5w VBW 300 kHz  Mode Auto FFT pe Att A0 dR BWT 19 5 ® VBW 300 kHz  Mode Auto FFT
1D
(@ 1Pk Vigw (@ 1Pk Vigw
M1[1] 1594 detm| M1[1] 14,23 dBm)|
089610 MHZ 071750 MHZ,
30 d@ 30 d@
" 26.00 0| " ndB 26.00 d|
5 W v 5.005 !
20 dBm 502000000 .\Ilr 20 dBm B 5295000000 .\Ilr
A 131.7 Y qf 1311
ol P N e N e st X
10 dBm i 1 10 dBm ! L
[
{ ! \
0¢ - 0¢ - T
10 d
o 20 dBm- — M
—— P e
30 de
and a0 d
50 50
CF 707.5 MHz 1001 pis Span 12,5 MHz CF 707.5 MHz 1001 pis Span 12,5 Mz
Marker Marker
Type | Ref | Tre | K-walue | Yowvalwe | Function | Function Result Type | Ref | Tre | K-value | Fowalwe | Function | Function Result
ML 1 708.961 MHz 15.54 dém nde dawn 5362 MHz ML 1 707.175 MHz 15.23 dém nde dawn 5,395 MHz
T 1 TO4.B865 MHZ -5.86 dém nd3. T 1 704,803 MHz -10.61 dém nd3. 26.00 &3
T2 1 710.247 MHz -10.24 dém Q factor T2 1 710.197 MHz -10.84 dém Q factor 1351
n ! n ! E_
Spoc B Spe =
Ref Lavel 40.00 cBm  Offset 0.14 dB & RBW 200 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 200 kHz
po At 40 dE BWT 189 us @ VAW 1 MHZ  Mode Auto FFT pe Att 40 de BWT 189 5 @ VAW 1 MHz  Mode Auto FET
TOF TOF
M1[1] 1.1 dBm| M1[1] 14.79 dBm|
09,3480 MHZ 095980 MHZ
30 d@ 30 d@
" ndB 26.00 d| " ndB 26.00 o
" Y W W
20 dBm gy BV 10.440000000 \I_I 20 dBm .’ By 10.390000000 MHz|
¥Q fa 67.9) B foctar 6.4
poeiioet® | oporn L P VT [ LY e
10 dBm t 10 dBm i kS +
0d f 3 0d + -
uy
-10d 10 d . g
20 : -t 20 dBm N ~
W e B ey
Y e Vo
and a0 d
50 50
CF 707.5 MHz 1001 pts Span 25.0 MHz CF 707.5 MHz 1001 pts Span 25.0 MHz
Marker Marker
Type | Ref | Tre | K-value | Yowvalwe | Function | Function Result Type | Ref | Tre | K-value | YFowalwe | Function | Function Result
ML 1 709.348 MHz 16.31 dém ndE_dawn 10,44 MHz ML 1 709,599 MHz 14.79 dém nde dawn 10.59 MHz
T 1 702.305 MHz -5.70 dém nd3. 26.00 &3 T 1 T02.455 MHz -11.06 dém nd3. 26.00 &3
T2 1 T12.745 MHZ -5.91 dém Q factor 67.9 T2 1 712845 MHZ -11.32 dém Q factor 66.3
- . — T ' e
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Test mode: LTE B13

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

Spectrum I e Spectrum I e
Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 100 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 100 kHz
po At 40 di@ BWT 19 5w VBW 300 kHz  Mode Auto FFT pe Att A0 dR BWT 19 5 ® VBW 300 kHz  Mode Auto FFT
oW oW
15.46 dBm| M1[1] 14.47 dem|
THZ 0250 MHZ 7832860 MHZ
30 d@ 30 d@
" 26.00 0| " ndB 26.00 d|
5.47 W 5.95 »
20 dBm 5.470000000 \.Ilr 20 dBm B 5357000000 MHz|
143.0] r 146.3
10 dBm 10 dBm 7=
|
] - - ] 'l
10 d 10d ™
e | ~
20 dBm = S et —
I - o e
<30 gaft-
ot
0 d
50 50
CF 762.0 MHz 1001 pts Span 12.5 MHz CF 782.0 MHz 1001 pts Span 12.5 MHz
Marker Marker
Type | Ref | Tre | | Yowvalwe | Function | Function Result Type | Ref | Tre | K-value | Yowalwe | Function | Function Result
[T} 1 15,46 dém nde_dawn 547 MHz ML 1 783.286 MHz 14.47 dém nde_dawn
T 1 -10.42 dém nds. 26.00 &3 T 1 779365 MHz -11.85 dém nds.
T2 1 -10.56 dém Q factor 143.0 T2 1 784722 MHZ -11.23 dém Q factor
Y ; e T ;

10M BW QPSK Middle channel 10M BW 16QAM Middle channel

Spectrum I e Spectrum I e
Ref Lavel 40.00 cBm  Offset 0.14 dB & RBW 200 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 200 kHz
po At 40 dE BWT 189 us @ VAW 1 MHz  Mode Auto FFT pe Att 4 de BWT 189 p5 @ VAW 1 MHz  Mode Auto FFT
YO TOF
(@ 1Pk Vigw | R
M1[1] 1517 dBm)| M1[1] 1407 dem|
THH BZ10 MHZ 7702530 MHZ
dem ndB 26.00 d| o aEm ndB 26.00 d|
" 265 M M
20 dBm Bwe 10.265000000 MHz| 20 dBm 10290000000 MHz|
qQfe 766 . 75.0)
TR PP |
10 dem § s 4 10 dBm e
| \ |
o T v 0¢ + -
Tl / i
10 d 2 10 d e
/ [ . / ) e
-20 dbm ; i~ 20 dBm T
2 7
30 - 30 o
f /
A 40 d 7
A R I
50
|.CF 782.0 MHz 1001 pts Span 25.0 MHz |.CF 782.0 MHz 1001 pts Span 25.0 MHz
Marker Marker
Type | Ref | Tre | K-value | Yovalwe | Function | Function Result Type | Ref | Tre | K-value | Fowalwe | Function | Function Result
ML ] 15.17 dém ndE dawn 10.285 MHz ML 1 779.253 MHz 14.07 dém nde dawn 10.59 MHz
T 1 -10.73 dém nds. 26.00 &3 T 1 TT6.905 MHZ -12.08 dém nd3. 26.00 &3
T2 1 787.22 MHz -10.77 dém Q factor 766 T2 1 787295 MHZ -12.02 dém Q factor 75.0
X ' e X ' T
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Test mode: LTE B66/4

1.4M BW QPSK Middle channel

1.4M BW 16QAM Middle channel

Spectrum by Spectrum
Ref Lavel 40.00 cBm  Offset 0.32 db & RBW 30 kN2 Ref Lavel 40.00 cBm  Offset 0.32 db & RBW 30 kN2
po At 40 di BWT 633 us e VAW 100 kHz  Mode Auto FFT pe Att 40 de BWT 633 p5 @ VAW 100 kHz  Mode Auto FET
oW oW
M1[1]
L L7445 1Hz,
dem ndB 26.00 d| A aEm 26.00 d|
- N -
20 dBm 1220700000 \.Ilr 20 dBm 1242700000 MHz|
n 1913.7 1299.4
i et P e, e
10 dBm + 10 dBm E
¢ / - ¢ |
1/ £ /
& W
10 d X -0 d -
s = 20 dBm A Pal LW
o ) i,
0 d a0 d
50 50
CF 1.745 GHz 1001 pts Span 3.5 MHz CF 1.745 GHz 1001 pts Span 3.5 MHz
Marker Marker
Type | Ref | Tre | K-value | Yowvalwe | Function | Function Result Type | Ref | Tre | K-value | Fowalwe | Function | Function Result
[T} 1 1.7454855 GHz 17.04 dém nde_dawn 1.3267 MHz ML 1 1744526 GHz 15,32 dém nde_dawn 1.3427 MHz
T 1 1.7443252 GHz -8.86 dBm nds. 26.00 &3 T 1 1.7443267 GHz -10.54 dém nds. 26.00 &3
T2 1 1.7456536 GHz -8.65 dBm Q factor 1313.7 T2 1 1.7456713 GHz -10.52 dém Q factor 1299.3
- . — T ' e
Spoctrum & Spoctum =
Ref Lavel 40.00 cBm  Offset 0.32 db & RBW 50 kHz Ref Lavel 40.00 cBm  Offset 0.32 dB & RBW 50 kHz
po At 40 dié BWT  37.9 u5 @ VBW 200 kHz  Mode Auto FFT pe Att 40de BWT  37.9 5 @ VAW 200 kHz  Mode Auto FFT
o TOF
(@ 1Pk Vigw [®zF view
M1[1] 14.02 dem| M1[1] 14.27 dBm)|
L74476020 GH| L.74510490 GHz
dem 26.00 d| o aEm ndB 26.00 d|
1 W v 7 !
20 dBm 2.131900000 \I_I( 20 dBm Bwe 3.079400000 MHz|
5571 5645, 7
10 dem |lr'. _— 10 dém e
f i \
04 + T 04 1 +
\ | |
10 d -0 d
~20 dBim- . e e -20 dBm- — S
R A IV A
Y
and a0 d
50 50
CF 1.745 GHz 1001 pts Span 7.5 MHz CF 1.745 GHz 1001 pts Span 7.5 MHz
Marker Marker
Type | Ref | Tre | K-walue | Yovaluwe | Function | Function Result Type | Ref | Tre | K-walue | Fowalwe | Function | Function Result
ML 1 1.7447602 GHz 14.62 dém ndE dawn 3.1319 ML 1 1.7451045 GHz 14.27 dém nde dawn 3.0754 MHz
T 1 1.7434266 GHz -11.30 dém nds. T 1 1.743464 GHz -11.42 dém nd3. 26.00 &3
T2 1 1.7465564 GHz -11.56 dém Q factor T2 1 1.7465435 GHz -11.55 dém Q factor 566.7
- . — T ' -
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5M BW QPSK Middle channel

5M BW 16QAM Middle channel

Spoctrum & Spoctum =
Ref Lavel 40.00 cBm  Offset 0.32 db & RBW 100 kHz Ref Lavel 40.00 cBm  Offset 0.32 db & RBW 100 kHz
po At 40 di@ BWT 19 5w VBW 300 kHz  Mode Auto FFT pe Att A0 dR BWT 19 5 ® VBW 300 kHz  Mode Auto FFT
1D
(@ 1Pk Vigw (@ 1Pk Vigw
M1[1] 14,133 dBm| M1[1] dem|
17458490 CHz, 1Hz,
30 d@ 30 d@

" ndB 26.00 d| " 26.00 d|
pe L Bw 5457000000 MHz| . 5407000000 MHz|
20 dem ) fo a19.9) 20 dam a7
10 dBm - 10 dBm F— R

! | i \
04 + 04 + T
10 d 3 L 10 d L
-Izo nu:n - p— e = . 20 dBm: — o S
e e e
and a0 d
50 50
CF 1.745 GHz 1001 pis Span 12,5 MHz CF 1.745 GHz 1001 pis Span 12,5 Mz
Marker Marker
Type | Ref | Tre | K-value | Yowvalwe | Function | Function Result Type | Ref | Tre | | Fowalwe | Function | Function Result
ML 1 1.745845 GHz 15.33 dém nde dawn 5457 MHz ML 1 15.02 dém nde dawn 5407 MHz
T 1 1.74225 GHz -10.73 dém nd3. 26.00 &3 T 1 -11.15 dém nd3. 26.00 &3
T2 1 1.747747 GHz -10.73 dém Q factor 319.9 T2 1 1.747672 GHz -11.13 dém Q factor 323.1
X ; e X ; I
Spoc B Spe =
Ref Lavel 40.00 cBm  Offset 0.32 db & RBW 200 kHz Ref Lavel 40.00 cBm  Offset 0.32 db & RBW 200 kHz
po At 40 dE BWT 189 us @ VAW 1 MHZ  Mode Auto FFT pe Att 40 de BWT 189 5 @ VAW 1 MHz  Mode Auto FET
TOF TOF
Mi[1] 15.71 detm| M1[1]
1.7 0 GHz, 1
30 d@ 30 d@
" ndB 26.00 o " ndB 26.00
" 1 i 2 mi
20 dBm .. Bwe 0.140000000 III( 20 dBm 10.290000000 MHz|
v qQ fe 1719 169.4
et e, | pine PSS
10 dBm r 10 dBm 7=
!
od - - od i
Tl /
10 d . 10 d
-20 dBm- —t 20 dBm- —r e
PR S —n J IS Fas v
T e e WL i
30 = 34
0 o 40 d
50 50
CF 1.745 GHz 1001 pts Span 25.0 MHz CF 1.745 GHz 1001 pts Span 25.0 MHz
Marker Marker
Type | Ref | Tre | K-value | Yowalwe | Function | Function Result Type | Ref | Tre | K-value | Fowalwe | Function | Function Result
ML 1 1.743052 GHz 1571 dém ndE_dawn 14 Mz ML 1 1.743452 GHz 13.56 dém nde dawn 10.29 MHz
T 1 1.739958 GHz -10.36 dém nd3. £ T 1 1.739905 GHz -12.06 dém nd3. 26.00 &3
T2 1 1.750085 GHz -10.23 dém Q factor T2 1 1.750195 GHz -12.20 dém Q factor 165.4
)| J I J (™
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15M BW QPSK Middle channel

15M BW 16QAM Middle channel

Spoctrum & Spoctum =
Ref Lavel 40.00 cBm  Offset 0.32 db & RBW 300 kHz Ref Lavel 40.00 cBm  Offset 0.32 db & RBW 300 kHz
po At 40 dE BWT 189 us @ VAW 1 MHZ  Mode Auto FFT pe Att 40 de BWT 189 p5 @ VAW 1 MHZ  Mode Auto FET
1D
(@ 1Pk Vigw (@ 1Pk Vigw
M1[1] 1501 dem| M1[1] 14.60 dem|
1. 7429020 GHz, 17489710 GHz,
30 d@ 30 d@

" ndB 26.00 d| " ndB 26.00 d|
pe B 15.060000000 MHZ| . Bwe 15.060000000 MHz|
20 dam Qs 113.7 20 dam r;y 116.1

I ST o R T
10 dem . 10 dem et =
| | |
od - od - A
T 1 | |
Tl Y T i
10 d 10 d
/g !
e 20 dBm E—
g " - . e
S i - .
0 d a0 d
50 50
CF 1.745 GHz 1001 pis Span 37,5 MHz CF 1.745 GHz 1001 pis Span 37,5 Mz
Marker Marker
Type | Ref | Tre | | Yowvalwe | Function | Function Result Type | Ref | Tre | K-value | Fowalwe | Function | Function Result
ML 1 15.01 dém nde dawn 15.06 MHz ML 1 1.748971 GHz 14.60 dém nde dawn 15.06 MHz
T 1 -11.06 dém nd3. 26.00 &3 T 1 1.737507 GHz -11.20 dém nd3. 26.00 &3
T2 1 -11.01 dém Q factor 115.7 T2 1 1.752567 GHz -11.47 dém Q factor 116.1
X ; e X ; e
Spoc B Spe =
Ref Lavel 40.00 cBm  Offset 0.32 db & RBW 500 kHz Ref Lavel 40.00 cBm  Offset 0.32 db & RBW 500 kHz
po At 40 di BWT 152 us @ VAW 2 MHz  Mode Auto FFT pe Att 40 de BWT 152 ps @ VAW I MHZ  Mode Auto FET
TOF TOF
Mi[1] L4 dEm| M1[1]
17438010 GHz,
30 d@ 30 d@
" ndB 26.00 d| " ndB 26.00
pat " M M
20 dBm :3?‘1 19 GOOOOODOOH I_II( 20 dBm 19.600000000 MHz|
P e NP | S
10 dBm i | 10 dBm 4
o f \ o '[
0¢ T v 0¢ :]. !
10 d 10 d
-20 dBm- — — o= 20 dBm— =
ey L™V Uik D Y ﬁ""‘r‘“ - ey
0 o 40 d
50 50
CF 1.745 GHz 1001 pts Span 50.0 MHz CF 1.745 GHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | K-value | Yowalwe | Function | Function Result Type | Ref | Tre | K-value | YFowalwe | Function | Function Result
ML 1 1.743801 GHz 16.45 dém ndE_dawn 15.93 MHz ML 1 1.7A03EE GHz 15.23 dém nde dawn 15.68 MHz
T 1 1.73501 GHz -5.86 dBm nd3. 26.00 &3 T 1 1.73516 GHz -10.33 dém nd3. 26.00 &3
T2 1 1.75454 GHz -5.66 dBm Q factor 87.5 T2 1 175484 GHz -10.42 dém Q factor 86.4
- . — T ' I T
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Test mode: LTE B71
5M BW QPSK Middle channel 5M BW 16QAM Middle channel
Spectrum by Spectrum by
Ref Lavel 40.00 cam  Gset 0.14 06 = REW 100 bz Ref Lavel 40.00 GBm  OMsel 0.14 db = RBW 100 11z
po At 40 di@ BWT 19 5w VBW 300 kHz  Mode Auto FFT pe Att A0 dR BWT 19 5 ® VBW 300 kHz  Mode Auto FFT
TOF ToF
&2 view &2 view
mMi[1] 16.31 dBm| mMi[1] 14.04 dBm|
GHLA990 MHZ| GH1.5 ) MHz2|
A aEm e 26.00 d| A aEm e 26.00 UB
- 5202000000 ¥z - 3; 5232000000 ¥
P e I SERTO ST .
10 dBm f 10 dBm *
od s od I'I
-10 df L .10 d 2
4 ",
e
P R ey 7 — ——_
40 0 dB
50 50
CF 680.5 MHz 1001 pts Span 12,5 MHz CF 680.5 MHz 1001 pts Span 125 MHz
Markar Markar
Type | Ref | Trc | H-value | ¥ -walue | _Function__| Function Result Type | Ref | Trc | H-value | ¥ -walue | _Function__| Function Result
M1 1 16.31 dém ndg dawn 5.262 MHz M1 1 14.04 dém ndg dawn 5.332 MHz
T1 1 -9.69 dem ndd 26.00 &8 T1 1 £77.828 MHz -11.55 dBm ndd 26.00 &8
T2 1 £83.122 MHz -9.65 dem Q factor 128.0 T2 1 £33.16 MHz -11.94 dém Q factor 127.8
! ) ] o we ! N ] o we
10M BW QPSK Middle channel 10M BW 16QAM Middle channel
Spectrum by Spectrum by
Ref Lavel 40.00 5am  GHset 0.14 06 = REW 200 bz Ref Lavel 40.00 cBm _ OMfset 0.14 db = RBW 200 bz
po At 40 dE BWT 189 us @ VAW 1 MHz  Mode Auto FFT pe Att 4 de BWT 189 p5 @ VAW 1 MHz  Mode Auto FET
» ToF
[®F e e vew
M1[1] 14.74 dBm| mMi[1] 13.90 dem|
6773530 MHz| GTE.9T70 MHz|
A aEm ndB 26.00 d| o aEm e 26.00 B
- 2;1 10.365000000 i1z - .}. g;‘ 10.365000000 ¥
10 il Pl Vo -.f-.rv.'\a.l e e oo ] o bttt
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/ ! iy A\
0d -10d +
7 ! \
Qﬂﬂiml [ * e At PN QOT“’“._- A oo o TN
i dom— = it
40 0 dB
50 50
CF 680.5 MHz 1001 pts 8pan 25.0 MHz CF 680.5 MHz 1001 pts Span 5.0 MHz
Markar Markar
Type | Ref | Trc | H-value | ¥ -walue | _Function | Function Result Type | Ref | Trc | H-value | ¥ -walue | _Function__| Function Result
M1 1 &77.353 MHz 14.74 dBm ndg dawn 10.365 MHz M1 1 £79.977 MHz 13.50 dem ndg dawn 10.365 MHz
T1 1 £75.33 MHz -11.16 dem ndd 26.00 &8 T1 1 £75.28 MHz -12.01 dem ndd 26.00 &8
T2 1 £85.685 MHz -11.30 dem Q factor 654 T2 1 £85.645 MHz -12.26 dém Q factor 65.5
) ] o we N ] I

KCTL-TIR001-003/7 (220705)

KP24-02142



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

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-SRF0100
Page (37) of (124)

<% eurofins
KCTL

15M BW QPSK Middle channel

15M BW 16QAM Middle channel

=

Spectrum by Spectrum
Ref Lavel 40.00 cBm  Offset 0.14 dB & RBW 300 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 300 kHz
po At 40 dE BWT 189 us @ VAW 1 MHZ  Mode Auto FFT pe Att 40 de BWT 189 p5 @ VAW 1 MHZ  Mode Auto FET
1D
(@ 1Pk Vigw (@ 1Pk Vigw
M1[1] 14.634 dem| M1[1] 13,14 dibm|
GBI BUS0 MH| [ 1 MHz,
30 d@ 30 d@

" ndB 26.00 d| " ndB 26.00 d|
pe B 15.210000000 MHz| . B 15222000000 MHz|
20 dam Qs 5.1 20 dam of 14.5)

Al P M S, N r—
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l | !
od - 0d f T
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10 d 10 d :
i
-20 dbm = AT ng e 20 dBm . - -
- TVRLA A s
— i
40 d a0 d
50 50
CF 60,5 MHz 1001 pis Span 37,5 MHz CF 60,5 MHz 1001 pis Span 37,5 Mz
Marker Marker
Type | Ref | Tre | K-value | Yovalwe | Function | Function Result Type | Ref | Tre | K-value | Fowalwe | Function | Function Result
ML 1 6E5.695 MHZ 14,65 dém nde dawn 15.21 MHz ML 1 13.14 dém nde dawn _3E2 MHz
T 1 £72.97 MHz -11.55 dém nd3. 26.00 &3 T 1 -12.56 dém nd3. 0 da
T2 1 £39.18 MHz -11.20 dém Q factor 45.1 T2 1 £39.18 MHz -12.77 dém Q factor 44.5
Y ; e Y ; o
Spoc B Spe =
Ref Lavel 40.00 cBm  Offset 0.14 dB & RBW 500 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 500 kHz
po At 40 di BWT 152 us @ VAW 2 MHz  Mode Auto FFT pe Att 40 de BWT 152 ps @ VAW I MHZ  Mode Auto FET
TOF TOF
M1[1] 14.51 dBm| M1[1] 15,22 dBm)|
2510 MHZ, 679.3510 MHz|
30 d@ 30 d@
" ndB 26.00 o " ndB 26.00 o
" 1 Y W W
20 dam sas Bwe 20 .OOOOODOOI\.II( 20 dBm Bwe 19 OODDOODOOI\III
. qQ fr 3.7 ) qf 4.0
W N PRSP - =l
10 dBm 8 10 dBm
od - od A
T T
{ !
10 d ; 10 d
) \ ) \
20 dBm s L e = -20 dBm- e B
> o ¥ A ST - e v =
<30 dah — 30 des —
o A
el 40 d
50 50
CF 680.5 MHz 1001 pts Span 50.0 MHz CF 680.5 MHz 1001 pts Span 50.0 MHz
Marker Marker
Type | Ref | Tre | K-value | Yowvalwe | Function | Function Result Type | Ref | Tre | K-value | YFowalwe | Function | Function Result
ML 1 £75.351 MHz 15.51 dém ndE_dawn 20.13 MHz ML 1 £79.351 MHZ 15.22 dém nde dawn 15.58 MHz
T 1 £70.61 MHz -10.10 dém nd3. 26.00 &3 T 1 £70.56 MHz -10.77 dém nd3. 26.00 &3
T2 1 £30.74 MHZ -10.67 dém Q factor 33.7 T2 1 £30.54 MHz -11.01 dém Q factor 34.0
- . — T ' e
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99% Occupied Bandwidth

Test mode: WCDMA 1700
RMC / Middle channel

Spectrum

vy
Ref Lavel 40.00 cBw  OMNset 0.31 db e RBW 100 bz

b att 40 dE BWT L ms w VBW 300 kH:  Mode
ToF

[@ 174 view

Sweep

J , Blank

P AT AT o MR Ty ey

CF 1,7374 GHz

1001 pts

Span 15.0 MHz
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Test mode: LTE B12

1.4M BW QPSK Middle channel 1.4M BW 16QAM Middle channel

Spectrum e Spectrum I e
Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 30 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 30 kHz
po At 40 di BWT 633 us e VAW 100 kHz  Mode Auto FFT pe Att 40 de BWT 633 p5 @ VAW 100 kHz  Mode Auto FET
T TOF
(@ 1Pk Vigw (@ 1Pk Vigw
CTEY) T9.05 aBm| CTEY) T9.60 ABm|
70575000 MHz 70575000 MHz
30 dBm oce Be 1104895105 MHz| 30 dBm oce Be 1094405594 MHZ|
20 dam 20 dam
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3M BW QPSK Middle channel 3M BW 16QAM Middle channel

Spectrum e Spectrum I e
Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 50 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 50 kHz
po At 40 dié BWT  37.9 u5 @ VBW 200 kHz  Mode Auto FFT pe Att 40de BWT  37.9 5 @ VAW 200 kHz  Mode Auto FFT
T ToE
(@ 1Pk Vigw (@ 1Pk Vigw
Mi[1] 23,40 ABm| Mi[1] .64 ABm|
70500000 MHz 70500000 MHz
30 dBm Occ Bw 2. 704795205 MHz| 30 dBm Occ Bw 2. 704795205 MHz|
20 dam 20 dam
T PRSI ‘;1 T P Wy PP SRR YR
10 dam - 10 dBm —_— -
1 \
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» J o s W
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A 1 g e L R
i B <4t dem
-40 -40
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CF 707.5 MHz 1001 pts Bpan 7.5 MHz CF 707.5 MHz 1001 pts Bpan 7.5 MHz
- L] 1 I ] = L]
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5M BW QPSK Middle channel

5M BW 16QAM Middle channel

Spectrum Spectrum e
Ref Lavel 40.00 GBm  ONsat 0.1% db w RBW 100 kN2 Ref Lavel 40.00 GBm  ONsat 0.1% db w RBW 100 kN2
po At 40 di@ BWT 19 5w VBW 300 kHz  Mode Auto FFT A0 dR BWT 19 5 ® VBW 300 kHz  Mode Auto FFT
ToE
(@ 17 view (@ 17 view
CITEY] CITEY] 5.0 dim|
705.0000 MHz T05.0000 MHz|
30 dBm Oce Be 4.5704 79520 MHz| 30 dBm Oce Be 4 545454545 MHZ|
20 dam 20 dam
s B il Adiet s e L v et
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? BTl |
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pP= SEe ~ N S A
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e ()

10M BW QPSK Middle channel

Spectrum

10M BW 16QAM Middle channel

Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 200 kHz

Spectrum

b att
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[@ 174 view
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Test mode: LTE B13

5M BW QPSK Middle channel

5M BW 16QAM Middle channel

Spectrum e Spectrum e
Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 100 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 100 kHz
po At 40 di@ BWT 19 5w VBW 300 kHz  Mode Auto FFT pe Att A0 dR BWT 19 5 ® VBW 300 kHz  Mode Auto FFT
T TOF
(@ 1Pk Vigw (@ 1Pk Vigw
CTEY) 17.72 aBrm| CTEY) 17.96 aBm|
7700210 MHZ 7700210 MHZ
30 dBm oce Be 4 545454545 MHz| 30 dBm oce Be 4532967033 MHz|
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Spectrum e Spectrum e
Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 200 kHz Ref Lavel 40.00 cBm  OMset 0.14 dB & RBW 200 kHz
po At 40 dE BWT 189 us @ VAW 1 MHz  Mode Auto FFT pe Att 4 de BWT 189 p5 @ VAW 1 MHz  Mode Auto FFT
T ToE
(@ 1Pk Vigw (@ 1Pk Vigw
CTTEY] 14.53 dBm| CITEY] 14.00 dBm|
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Test mode: LTE B66/4
1.4M BW QPSK Middle channel

Spectrum by Spectrum by
Ref Lavel 40.00 cBm  OMset 0.32 dB & RBW 30 kHz Ref Lavel 40.00 cBm  OMset 0.32 dB & RBW 30 kHz
po At 40 di BWT 633 us e VAW 100 kHz  Mode Auto FFT pe Att 40 de BWT 633 p5 @ VAW 100 kHz  Mode Auto FET
ToE TOF
(@ 17 view (@ 17 view
CTEY) 23.12 dBm| CTEY) 25.15 dBm|
1.74350000 GHe| 174350000 GHz
30 dBm Oce Be 1097902098 MHz| 30 dBm Oce Be 1094405594 MHz|
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3M BW QPSK Middle channel

Spectrum by Spectrum by
Ref Lavel 40.00 cBm  OMset 0.32 dB & RBW 50 kHz Ref Lavel 40.00 cBm  OMset 0.32 dB & RBW 50 kHz
po At 40 dié BWT  37.9 u5 @ VBW 200 kHz  Mode Auto FFT pe Att 40de BWT  37.9 5 @ VAW 200 kHz  Mode Auto FFT
T ToE
(@ 1Pk Vigw (@ 1Pk Vigw
Mi[1] 25.66 ABm| Mi[1] 25,04 aBm|
1. 74200000 GH| 1.74200000 GHz,
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5M BW QPSK Middle channel

5M BW 16QAM Middle channel

Spoctrum Spectrum by
Ref Level 40.00 dim  Offsat 0.32 46 & RBW 100 kHz Ref Lavel 40.00 cBm  OMset 0.32 dB & RBW 100 kHz
fo att 40 d8  SWT 19 s @ VBW 300 kHz  mode auto FFT pe Att A0 dR BWT 19 5 ® VBW 300 kHz  Mode Auto FFT
TOF TOF
@17 view (@ 17 view
M1 24,61 dim| CITEY] 24,60 dBm|
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10M BW QPSK Middle channel

10M BW

16QAM Middle channel

Spectrum vy Spectrum by
Ref Lavel 40.00 cBm  OMset 0.32 dB & RBW 200 kHz Ref Lavel 40.00 cBm  OMset 0.32 dB & RBW 200 kHz
po At 40 dE BWT 189 us @ VAW 1 MHZ  Mode Auto FFT pe Att 40 de BWT 189 5 @ VAW 1 MHz  Mode Auto FET
T TOF
(@ 1Pk Vigw (@ 1Pk Vigw
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15M BW QPSK Middle channel 15M BW 16QAM Middle channel

Spectrum by Spectrum I by
Ref Lavel 40.00 cBm  OMset 0.32 dB & RBW 300 kHz Ref Lavel 40.00 cBm  OMset 0.32 dB & RBW 300 kHz
po At 40 dE BWT 189 us @ VAW 1 MHZ  Mode Auto FFT pe Att 40 de BWT 189 p5 @ VAW 1 MHZ  Mode Auto FET
T TOF
(@ 1Pk Vigw (@ 1Pk Vigw
Mi[1] 26,74 aBm| Mi[1] 25,79 aBm|
17300000 GHz, 1.7300000 GHz,
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20M BW QPSK Middle channel 20M BW 16QAM Middle channel

Spectrum vy Spectrum by
Ref Lavel 40.00 cBm  OMset 0.32 dB & RBW 500 kHz Ref Lavel 40.00 cBm  OMset 0.32 dB & RBW 500 kHz
po At 40 di BWT 152 us @ VAW 2 MHz  Mode Auto FFT pe Att 40 de BWT 152 ps @ VAW I MHZ  Mode Auto FET
T TOF
(@17 View (@17 View
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Test mode: LTE B71

5M BW QPSK Middle channel

Spoctrum Y Spectrum by
Ref Level 40.00 dim  Offsat 0.1+ 48 & RAW 100 kHz Ref Lavel 40.00 cBm  Offset 0.14 dB & RBW 100 kHz
fo att 40 d8  SWT 19 s @ VBW 300 kHz  mode auto FFT pe Att A0 dR BWT 19 5 ® VBW 300 kHz  Mode Auto FFT
TOF TOF
@17 view (@ 17 view
M1 5.44 dim| Mi[1] 6.06 dBm)|
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10M BW QPSK Middle channel

Spectrum by Spectrum by
Ref Lavel 40.00 Gim  OMfset 0.14 4 = RBW 200 11 Ref Lavel 40.00 cBm _ OMfset 0.14 db = RBW 200 bz
po At 40 dE BWT 189 us @ VAW 1 MHz  Mode Auto FFT pe Att 4 de BWT 189 p5 @ VAW 1 MHz  Mode Auto FET
TOF TOF
@ 1PE View @ 1PE View
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15M BW QPSK Middle channel

15M BW 16QAM Middle channel

Spectrum by Spectrum by
Ref Lavel 40.00 cBm  Offset 0.14 dB & RBW 300 kHz Ref Lavel 40.00 cBm  Offset 0.14 dB & RBW 300 kHz
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7.3. Band Edge Emissions at Antenna Terminal

Test setup
. Mobile
EUT Divider Test Unit
Spectrum
Analyzer
Limit

According to 827.53(c)(2),
For operations in the 746—758 Mk band and the 776—788 Mk 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 Miz 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 M and 793-805 M, by a factor not less than 76 + 10
log (P) dB ina6.25 kiz band segment, for base and fixed stations;

(4) On all frequencies between 763-775 Miz 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 kilz or greater.
However, in the 100 kilz bands immediately outside and adjacent to the frequency block, a
resolution bandwidth of at least 30 kilz 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(qg),

For operations in the 600 Mz band and the 698-746 MM 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(Pwars)) 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(Pwars)) dB.

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

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

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

9) Allow trace to fully stabilize.
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Notes:

1.

Per 27.53(c)(5), for operations in the 776-768 Mz band, in the 100 kiz bands immediately outside
and adjacent to the frequency block, a resolution bandwidth of at least 30 kiz may be employed.
Per 27.53(c)(6), for operation in the 763-775 M and 793-805 M, the reading taken with any
resolution bandwidth setting should be adjusted to indicate spectral energy ina 6.25 kiz segment.
Per 27.53(g), compliance with this provision is based on the use of measurement instrumentation
employing a resolution bandwidth of 100 kilohertz or greater. However, in the 100 kilohertz bands
immediately outside and adjacent to a licensee’s frequency block, a resolution bandwidth of at
least 30 kiz may be employed.

Per 27.53(h)(3), compliance with these rules is based on the use of measurement instrumentation
employing a resolution bandwidth of 1 megahertz or greater. However, in the 1 megahertz bands
immediately outside and adjacent to the frequency block a resolution bandwidth of at least one
percent of the emission bandwidth of the fundamental emission of the transmitter may be may be
employed. The emission bandwidth is defined as the width of the signal between two points, one
below the carrier center frequency and one above the carrier center frequency, outside of which
all emissions are attenuated at least 26 dB below the transmitter power.

The EUT was setup to maximum output power as its lowest and highest channel with all
bandwidth, modulation and RB configurations.
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Test results

Test mode: WCDMA 1700

Low channel

High channel
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