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Rep. of Korea
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2. Use of Report : Certification
3. Name of Product / Model : Smart Wearable / SM-R866U
4. Manufacturer / Country of Origin : Samsung Electronics Co., Ltd. / Vietnam
5.FCCID : ABLSMR866
6. Date of Test : 2024-05-03 to 2024-05-14
7. Location of Test : B Permanent Testing Lab 1 On Site Testing
(Address:65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea)
8. Test method used : FCC Part 2
FCC Part 90 subpart S
9. Test Result : Refer to the test result in the test report
Tested by Technical Manager

Name : Seungyong Kim W)
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This report shall not be reproduced except in full, without the written approval of Eurofins KCTL Co.,Ltd. This
document may be altered or revised by Eurofins KCTL Co.,Ltd. personnel only, and shall be noted in the
revision section of the document. Any alteration of this document not carried out by Eurofins KCTL Co.,Ltd.
will constitute fraud and shall nullify the document. This test report is a general report that does not use the
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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(P General information

Client Samsung Electronics Co., Ltd.

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

Manufacturer Samsung Electronics Co., Ltd.

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

Factory 1 AG TECH CO.,LTD

Address 1 Lot G3, Que Vo Industrial Park(Expanded Area), Nam son Ward, Bac Ninh Province, Vietnam

Factory 2 ALMUS VINA

Address 2 Lot CNO7A, Phu Ha Industrial Park, Ha Thach Commune, Phu Tho Town, Phu Tho Province,
Vietham

Laboratory Eurofins KCTL Co.,Ltd.

Address 65, Sinwon-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, Korea

Accreditations FCC Site Designation No: KR0040, FCC Site Registration No: 687132
VCCI Registration No. : R-20080, G-20078, C-20059, T-20056

CAB Identifier: KR0040

ISED Number: 8035A

KOLAS No.: KT231

2. Device information

Equipment under test Smart Wearable
Model . SM-R866U
Modulation technique ;. LTE QPSK, 16QAM
Power source DC 3.88V
Antenna specification PIFA (Housing metal) Antenna
Antenna gain -14.1 dBi
Frequency range LTE B26 814.7 Mz ~ 848.3 Mk
Bandwidth LTE B26 1.4/3/5/10/15 Mtz
Software version R866U.001
Hardware version REV1.0
Test device serial No. Conducted R3AX400LVCR
Radiated R3AX400M6VX, R3AX400M3RT, R3AX400M10T,
R3AX400LWTM
Operation temperature -30 €T ~50 C
2.1. Accessory information
Equipment | Manufacturer Model Serial No. | Power source FCCID
Vg’r'];er'ge;s SAMSUNG EP-OR825 ; 50V, 1.0A A3LEPORS25
KCTL-TIR001-003/7 (220705) KP24-02970
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2.2. Frequency/channel operations
This device contains the following capabilities:
LTE B26
LTE B26
Frequency Frequency Frequency
Ch. Ch. Ch.
(Mz) (Mtz) (Mz)
26697 814.7 26705 815.5 26715 816.5
26740 819.0 26740 819.0 26740 819.0
26783 823.3 26775 822.5 26765 821.5
Table 2.2-1. 1.4M BW Table 2.2-2. 3M BW Table 2.2-3. 5M BW
Frequency Frequency
Ch. Ch.
(Mz) (Mz)
26740 819.0 26765 821.5

Table 2.2-4. 10M BW

Table 2.2-5. 15M BW
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3. Maximum output powe
LTE B26
Emission Conducted
Mode Tx frequency (It designator Max. power (dBm) Max. power (W)

1M10G7D 23.49 0.223

814.7 ~ 823.3
TM11W7D 22.44 0.175
2M71G7D 23.53 0.225

815.5~822.5
2M71W7D 22.44 0.175
4M56G7D 23.54 0.226

LTE B26 816.5~821.5
4M56W7D 22.46 0.176
819.0 8M99G7D 23.45 0.221
' 8M99W7D 22.45 0.176
8215 13M5G7D 23.49 0.223
' 13M5W7D 22.36 0.172
1M10G7D 23.51 0.224
1M10W7D 22.44 0.175
2M71G7D 23.59 0.229
2M71W7D 22.44 0.175
4M55G7D 23.46 0.222

Straddle channel 824.0
4M53W7D 22.38 0.173
8M99G7D 23.53 0.225
9M04W7D 22.49 0.177
13M6G7D 23.54 0.226
13M5W7D 22.43 0.175
KCTL-TIR001-003/7 (220705) KP24-02970
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4. Summary of tests
FCC Part _ Test Test
section(s) FEEE 1o L Condition results
2.1046
90.635 Conducted Output Power | <100 Watts Pass
Occupied Bandwidth
21049 &26 B Bandwidth | VA Pass
Band Edge Emissions at p
Antenna Terminal <50 + 10Log1o(P) dB at Band Edge ass
2.1051 - L
90.691(a) and for all out-of-band emissions within Conducted
. . 37.5kHz of Block Edge
Spurious Emissions at Pass
Antenna Terminal
Peak to Average
i Power Ratio gilea” Pass
2.1055 -
90.213 Frequency stability <2.5 ppm Pass
22.913(a)(5) Effective Radiated Power | <7 Watts max. ERP Pass
Radiated
2.1053 Radiated Spurious <43 + 10Log10(P) dB Pass
90.691(a) Emissions For all out of band emissions
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
+ KDB 971168 D02 v02r02
KCTL-TIR001-003/7 (220705) KP24-02970
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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.

2. In the case of radiated spurious emissions, only the worst case bandwidth results were reported.

3. Output power measurements were measured on all of modulation. All tests except output power
was performed with below modulation with highest power.

1) LTE: QPSK, 16QAM

4. 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

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

6. 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
LTE B26 With strap o) - - -
(Part 90) Without strap - - - -
7. Test Condition

- The measurement was performed with various configurations then worst results are reported.

1) Radiated measurement

Test Description Mode Condition Test Channel
Effective Radiated power /| | ¢ QPSK, 16QAM RB Size: 1 Low, Middle, High
Effective Isotropic power
Radiated Spurious Emissions | LTE QPSK RB Size: 1 Low, Middle, High

Band Bandwidth (M) RB size RB offset
LTE B26 (Part 90) 14,3,5,10,15 1 Low, Middle, High
2) Conducted measurement
Test Description Mode Condition Test Channel
OBW & 26 dB BW LTE QPSK, 16QAM RB Size: Full Low, Middle, High
PAPR LTE QPSK, 16QAM RB Size: Full Middle
Band Edge LTE QPSK RB Size: 1, Full Low, High
Spurious Emissions LTE QPSK RB Size: 1 Low, Middle, High
Band Bandwidth (M) RB size RB offset
1 0,5,14,24,49,74
LTE B26 (Part 90) 1.4,3,5,10, 15
Full 0
KCTL-TIR001-003/7 (220705) KP24-02970
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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.

KCT

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) KP24-02970
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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 25 000 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) KP24-02970
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7. Test results
7.1. Conducted output powe
Test setup
Mobile
EUT Test Unit
Limit

According to §90.635(b)
The maximum output power of the transmitter for mobile stations is 100 watts (20 dBw).

Test procedure

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

Test settings
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) Agated 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)  Aconventional 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.

Notes:
1. Offset(dB) = RF cable loss(dB)

KCTL-TIR001-003/7 (220705) KP24-02970
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Test results
Test Bandwidth Test SR RB Maximum Aé‘:‘;angneefwer (dBm)

Band (Mtz) mode offset Low Middle High
1 0 23.43 23.46 23.49

1 3 23.27 23.32 23.37

1 5 23.31 23.35 23.37

QPSK 3 0 23.30 23.44 23.42

3 1 23.38 23.46 23.46

3 3 23.35 23.43 23.40

14 6 0 22.35 22.35 22.39

' 1 0 22.35 22.44 22.38

1 3 22.20 22.32 22.31

1 5 22.26 22.30 22.31

16QAM 3 0 22.25 22.27 22.28

3 1 22.25 22.27 22.26

3 3 22.18 22.32 22.28

6 0 20.89 20.90 20.91

1 0 23.43 23.46 23.53

1 8 23.42 23.27 23.33

1 14 23.39 23.38 23.37

QPSK 8 0 22.40 22.40 22.50

8 4 22.37 22.44 22.43

8 7 22.40 22.32 22.36

15 0 22.32 22.35 22.44

LTE B26 3 1 0 22.44 22.14 22.27
1 8 22.41 22.16 22.31

1 14 22.16 22.30 22.37

16QAM 8 0 20.87 20.80 20.79

8 4 20.85 20.85 20.85

8 7 20.88 20.70 20.75

15 0 20.96 20.80 20.88

1 0 23.41 23.44 23.54

1 12 23.39 23.44 23.54

1 24 23.36 23.40 23.46

QPSK 12 0 22.45 22.31 22.49

12 7 22.41 22.32 22.46

12 13 22.31 22.29 22.47

5 25 0 22.37 22.39 22.54

1 0 22.28 22.29 22.38

1 12 22.28 22.26 22.45

1 24 22.17 22.40 22.46

16QAM 12 0 20.95 20.85 20.95

12 7 20.97 20.85 21.00

12 13 20.88 20.80 20.88

25 0 20.96 20.83 20.94
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Test Bandwidth Test RB size RB Maximum Aé(:‘;angnee::)ower (dBm)
Band (M) mode offset Low Middle High
1 0 - 23.41 -
1 25 - 23.45 -
1 49 - 23.36 -
QPSK 25 0 - 22.50 -
25 12 - 22.48 -
25 25 - 22.43 -
10 50 0 - 22.53 -
1 0 - 22.45 -
1 25 - 22.40 -
1 49 - 22.23 -
16QAM 25 0 - 20.97 -
25 12 - 20.97 -
25 25 - 20.94 -
50 0 - 21.01 -
LTE B26 1 0 - 23.49 -
1 36 - 23.39 -
1 74 - 23.27 -
QPSK 36 0 - 22.47 -
36 18 - 22.40 -
36 37 - 22.39 -
15 75 0 - 22.43 -
1 0 - 22.03 -
1 36 - 22.22 -
1 74 - 22.36 -
16QAM 36 0 - 20.99 -
36 18 - 20.95 -
36 37 - 20.87 -
75 0 - 20.93 -
KCTL-TIR001-003/7 (220705) KP24-02970
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Straddle channel

Test Bandwidth
Band (Mtz)

Test
mode

RB size

RB offset

Maximum Average Power
(dBm)

QPSK

23.51

23.42

23.38

23.42

23.48

23.39

22.39

1.4

16QAM

22.44

22.35

22.28

22.26

22.22

22.34

20.88

QPSK

23.59

23.42

23.52

22.50

22.57

22.39

22.47

LTE B26 3

16QAM

22.33

22.30

22.44

20.89

20.97

20.85

20.97

QPSK

23.46

23.44

23.36

22.27

_
N

22.28

_
N

22.22

N
[¢)]

22.34

16QAM

N

22.30

N

22.22

—_

22.38

_
N

20.77

-
N

20.83

-
N

20.79

N
&)

olalNeIRISolelalNleIRIS|Iolo|N| & o|plo|o|o|~N|ro|r|w|o|o|w|=|o|u|w|o|o|w|=|o|un|w|lo

20.82
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Test Bandwidth Test . Maximum Average Power
Band (liz) mode RB size RB offset (dBn)
1 0 23.53
1 25 23.44
1 49 23.50
QPSK 25 0 22.50
25 12 22.47
25 25 22.42
10 50 0 22.51
1 0 22.49
1 25 22.30
1 49 22.45
16QAM 25 0 20.96
25 12 20.94
25 25 21.00
50 0 21.04
LTE B26 1 0 23.54
1 36 23.42
1 74 23.35
QPSK 36 0 22.46
36 18 22.42
36 37 22.41
15 75 0 2245
1 0 22.12
1 36 22.22
1 74 22.43
16QAM 36 0 20.98
36 18 21.02
36 37 20.89
75 0 20.99
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7.2. 99% Occupied Bandwidth & 26 dB 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

c)

d)

e)

d)

f)

¢))

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

KCTL-TIR001-003/7 (220705) KP24-02970
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for step i).

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)

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 Bandwidth Channel Test 26dB bandwidth | 99 % bandwidth
Band (M) anne mode (W) (M)
QPSK 1.35 1.10
Low
16QAM 1.34 1.10
QPSK 1.34 1.10
1.4 Middle
16QAM 1.33 1.09
QPSK 1.34 1.10
High
16QAM 1.36 1.11
QPSK 3.12 2.71
Low
16QAM 3.06 2.70
QPSK 3.12 2.71
3 Middle
16QAM 3.09 2.71
QPSK 3.12 2.71
LTE B26 High
16QAM 3.15 2.70
QPSK 542 4.56
Low
16QAM 5.48 4.53
QPSK 5.37 4.56
5 Middle
16QAM 5.32 4.52
QPSK 5.35 4.52
High
16QAM 5.40 4.56
QPSK 10.32 8.99
10 Middle
16QAM 10.32 8.99
QPSK 15.17 13.45
15 Middle
16QAM 14.95 13.45
KCTL-TIR001-003/7 (220705) KP24-02970
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Straddle channel
Test Bandwidth Channel Test 26dB bandwidth | 99 % bandwidth
Band (Mtz) mode (Miz) (M)
QPSK 1.37 1.10
14 Middle
16QAM 1.34 1.10
QPSK 3.11 2.71
3 Middle
16QAM 3.07 2.71
QPSK 5.41 4.55
LTE B26 5 Middle
16QAM 5.35 4.53
QPSK 10.12 8.99
10 Middle
16QAM 10.32 9.04
QPSK 15.25 13.56
15 Middle
16QAM 15.14 13.49
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In order to simplify the report, only Middle channel test plots are attached

26dB Bandwidth

1.4M BW QPSK Middle channel

1.4M BW 16QAM Middle channel

(Spectmm | Ca (Spectmm | =
Ref Level 40.00 dBm  OMset 0.14 00 e RBW 30 kHz Ref Level 40.00 dBm  OMset 0.14 00 e RBW 30 kHz
= Aty 40 di EWT 63.3 2 & VBW 100 kM2 Mode suto FFT = Aty 40 di EWT 63.3 pr & VOW 100 kHz Mode suto FFT
TOE TOE
7 | O
| Mif1] 17,16 dim| Mif1] 16 .55 dim)|
H1B.6ESED MHz B19.10140 MHz,
H | B 2600 di| N B 2600 di|
aw 1. 342700000 MHz " Ay 1. 225200000 MHz
il PPN | AT I 60%.0) i g R0 fockor 610.1
10 / - 10
I-' 1 I.'I "I
o - od
X w
-10 = -10 =
g
-20 db s -20 db et S
30l -30 dn]
40 i 40 i
-50 di -50 dB
GF 019.0 MHz 1001 pis Span 3.5 Mz GF 019.0 MHz 1001 pis Span 3.5 Mz
Marker Marker
Type | get | Trc | X-valun | Yewalue | Function | Function Besult | Type | get | Trc | X-valun | twvolue | Function | Function Besult |
Wi [ 1 §16.6609 Mz | 17.16 dbm ndB down 1.3427 Mriz Wi [ 1 8191013 Mz | 16.55 dbm naB down 1.3252 Mriz
T1 1 B18.3322 MHz -8.94 dam nds 26.00 d8 T1 1 B18.3357 MHz -9.41 dam -] 26.00 dB
T2 1 819.6748 Miz 5.78 dim q factar 05,8 T2 1 819.6608 MHz -5.42 dibm q factar 618.1

Il ) [

3M BW QPSK Middle channel

3M BW 16QAM Middle channel

Spectrum Y Spectrum o
Ref Level 40.00 dBm  OMset 014 b w RBW 50 kHz Ref Level 40.00 dBm  OMset 0.14 b w RBW 50 kHz
= Art 40dé BWT 37.9 ps & VBW 200 kHz  Mode Auto FFT = Art 40dé BWT 37.9 ps @ VBW 200 kHz  Mode Auto FFT
TOF TOF
| O |
Mi[1] 16,26 dim| Mi[1] 14,64 dim|
81791360 MHz 81989160 MHrx
¥ ndi 26,00 4B W nidB 26.00 dB|
" ; D 2. 116900000 MHz " 2004400000 MHz
= ¥ S Q factor 2624 = 265.0]
B [y Tr ity L "
10 db : 10 db 4
i \ ! |
od . od J
-10 dism- 'l e -10 dim~ . b
v, \
-20 db - T, -20 di Lo
iy A L P (P et ]
¥l dpen BT -
40 di 40 di
50 d 50 dB
GF 019.0 MHz 1001 pis Span 7.5 Mz GF 019.0 MHz 1001 pis Span 7.5 Mz
Marker Marker
Type | get | Trc | X-valun | Yewalue | Function | Function Besult | Type | get | Trc | Hevalue | ¥evalue | Function | Function Besult |
L | H 817.9136 Mz | 16,26 dim ndi down 3.1169 MHz L | H 819.8916 Mz | 14,64 dim ndi down 3.0944 MHZ
T1 1 B17.4416 MHz -§.64 diém nds 26.00 d8 T1 1 B17.4401 MHz -11.19 dém nds 26.00 dB
T2 1 6205584 Mz -5.97 dilm q factar 262.4 T2 1 20,5435 Mz -11.45 dim q factar 265.0

Il ) . e

5M BW QPSK Middle channel

5M BW 16QAM Middle channel

= =
Ref Level 40.00 dBm  Offset 0.14 di & RBW 100 kW2 Ref Level 40.00 dBm  Offset 0.14 di & RBW 100 kW2
b att 40dE BWT 1945 @ VBW 3006H:  Mode auto FFT b att 40dl SWT  19ps @ VAW 3004H:  Mode Auto FFT
T0e T0e
7 | O
M 17.00 aam| M 15,70 anm|
B21.1050 MHz| B20.0980 MHz|
= nd 26.00 dB = nd 26.00 dB
By " 5370000000 MHz B 5320000000 MHz
it o U R 152.9) s Q ] 154.9)
F iy et i B
10 . 10 4
0 ; 0¢ - -
-0 = - -0
20 db ' A -20 db. =
- T = TE—
o —ny N P el
50" dBen ELF ) S
40 di 40 di
50 dBs 50 din
CF 819.0 MHz 1001 EIS SEﬂI’\ 12.5 MHz CF 819.0 MHz 1001 EIS SEﬂI’\ 12.5 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value | Function | Function Result | Type | Ref | Tre | X-vaoluw | Fovalue | Function | Function Result |
M1 H B21.185 Mz 17.03 dim ndi down 5.37 Mz M1 H B20.699 MHz 15.70 dim ndi down 5.32 MHz
11 1 B16.315 Mz -B.69 dem néa 26.00 d8 11 1 816,34 Mrz -10.40 dem néa 26.00 d8
T2 1 B21.685 Mz 881 dim G factor 152.9 T2 1 821,66 Mz ~10.28 dim G factor 154.3

Il ) [
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10M BW QPSK Middle channel

10M BW 16QAM Middle channel

Spectrum = Spectrum n
Ref Level 40.00 dbm  ONset 0.13 db = RBW 200 bnz Ref Level 40.00 dbm  ONset 0.13 db = RBW 200 bnz
[ At 40dé SWT 18.9 pt & VAW 1 MHz  Mode Auto FFT [ At 40dé SWT 18.9 pt & VBW 1 MH:  Mode Auto FFT
TOF TOF
7 7
Mif1] Mif1]
30 30
20 dis bl 20 dB 5
S N \ e — s i
10 4 . 10 - 5
f | |
\ J \
[} - od 4 -
<10 - <10
/ It
-20 df - = -20 df
o oS > __| P . 4
30 dian—f= 30 g — ! ath o W N
S0 40 o
50 dB 50 di
GF 019.0 MHz 1001 pts Span 25,0 MHz GF 019.0 MHz 1001 pts Span 25,0 MHz
Marker Marker
Type | Ret | Trc| K-value | ¥evalue | Function | Function Besult | Type | Ret | Trc| Kevalue | ¥evalue | Function | Function Result |
M1 I B17.452 Wiz 16.72 dim | ndb down 10,315 Mz M1 I B18.251 Mz 14,95 dbm | ndb down 10,315 Mz
T1 1 813.83 MHz ~§.35 diém nds 26.00 d8 T1 1 813.88 MHz -11.16 dém nds 26.00 dB
T2 1 824,145 Mz -5.43 diim 4 factor 75.3 T2 1 824.195 MMz -11.28 dbm g factar 75.3

Il ) [

15M BW QPSK Middle channel

15M BW 16QAM Middle channel

Spectrum [m] — m
Ref Level 40.00 dBm  OMset 0,14 db e RBW 100 kHz Ref Level 40.00 dBm  OMset 0,14 db e RBW 100 kHz
[ At 40dé SWT 18.9 pt & VAW 1 MHz  Mode Auto FFT [ At 40dié SWT 189 & VAW 1 MHz  Mode Auto FFT
TOF TOF
7 | O
Mif1] Mif1]
N ndi 4
20 di 15172000000 MHz 20 dps P 14, 948000000 MHzx
54.5] Y 54.7)
TP [PAE ARl By = 5| P %
2 a y 10 b - - =
|
o 1 [ 1 l.
\
-10 -10 3
A \ i \
-20dl — -20 dl -
oy e " s i T -
-30 dBm A : -30 din A S i A N
AR A0 db g
50 dB 50
GF 871,85 MHZ 1001 pts Span 37.5 MHz GF 871,85 MHZ 1001 pts Span 37.5 MHz
Marker Marker
Type | wef | Tre | Hevaluw | ¥evalue | Function | Function Result | Type | wef | Tre | Hevaluw | vewalue | Function | Function Result |
M 1 26,153 Mz | 16,19 dim | ndd down 15172 Mz Wi [ 1 B17.379 Mz | 15.64 dim naB down 14.548 Mriz
T1 1 B13.933 MHz -9.91 dém nds 26.00 d8 T1 1 B14.082 MHz -9.92 dém nds 26.00 dB
T2 1 B29.105 MHz -5.68 dibm q factar £4.5 T2 1 825.03 Mz 10,39 dim q factar €4.7

Il ) [
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LTE B26 (Straddle channel)

1.4M BW QPSK

1.4M BW 16QAM

pectru =
Ref Level 40.00 dBm  OMset 0.14 00 e RBW 30 kHz Ref Level 40.00 dBm  OMset 0.14 00 e RBW 30 kHz
[ At 40dE SWT 633 & VBW 100 kH:  Mode Auto FFT [ At 40dE SWT 633 & VBW 100 kH:  Mode Auto FFT
TOF TOF
7 7
Mif1] Mif1]
30 30 .
ndi ndi
1w 1. 270600000 MHz a1 Awi 1. 399200000
i 601.4 i U | U LT g
10 i Y 10 i + a
[ [ - e
=10 - <10 A h
-20 de e - -20 de -
.Jg_gy.'.'” L - - . 1 . . 30 UB?,,...".':"" - - . 1 . e
= By e
40 i 40 i
50 dBs 50 dBs
GF 024.0 MHz 1001 pis Span 3.5 Mz GF 024.0 MHz 1001 pi Span 3.5 Mz
Marker Marker
Type | wef | Tre | Hevaluw | ¥-value | Function | Function Result | Type | #ef | Tre | Hevaluw | ¥ewalue | Function | Function Result
Ml - 824.2552 Miiz | 17.03 dbm | ndb dawn 1.3706 MHz L 1 B23.6853 MHz | 16,25 dbm | ndb dawn 1.3392 MHz
71 1 B23.3042 Mz -9.14 dém nda 26.00 g8 71 1 823.3217 Mz -9.87 dam ] 26.00 d&
T2 1 B24.6748 MHz -5.02 dim q factar 401.4 T2 1 5246608 MHz -5.68 dim q factar 615.1

3M BW QPSK

3M BW 16QAM

£y £y
Ref Level 40.00 dBm  OMset 0,14 b w RBW 50 kHz Ref Level 40.00 dBm  OMset 0,14 b w RBW 50 kHz
= Al 40de  BWT 379 ps @& VBW 200 kHz  Mode Auto FFT = Al 40de  BWT 37.9 ps @& VBW 200 kHz  Mode Auto FFT
TOF
|
Mi[1] 16,79 dim| Mi[1] 1501 dim|
A24.77170 MHz 824.20230 MHz
¥ ndi 26,00 dB| L ndB 26,00 dB|
. Oy 2. 109400000 ¥ " = D 2.071900000
= 265 = Q factor 2683
PP PN R o
10 dB J 10 dB |
! \
o 0 dn / L
-10 dim—t— - - - 10 b . - - —
e - i N AV Sl
O O . e
e — - - | a0l - - . .
40 o 40 o
50 dBs -50 din
GF 024.0 MHz 1001 pis Span 7.5 Mz GF 024.0 MHz 1001 pis Span 7.5 Mz
Marker Marker
Type | wef | Tre | Hevaluw | ¥-value | Function | Function Result | Type | wef | Tre | Hevaluw | v¥ewalue | Function | Function Result |
Wi [ 1 B24.7717 Mz | 16.29 dbm | ndb dawn | 3.1094 Mz Wi [ 1 24,2023 Mz | 15.61 dbm | ndB down 3.0719 MHz
71 1 B22.4585 MHz -8.76 dam nda 26.00 g8 71 1 B22.4585 MHz -10.46 dém ] 26.00 d&
T2 1 6255659 Mz -5.64 dim q factar 265.3 T2 1 6255285 Mz -10.05 dim q factar 266.3

5M BW QPSK

5M BW 16QAM

oo oo
Ref Level 40.00 dBm  OMset 0.14 db e RBW 100 bz Ref Level 40.00 dBm  OMset 0.14 db e RBW 100 bz
b att 40dE BWT 1945 @ VBW 3006H:  Mode auto FFT b att 40dE BWT 1945 @ VBW 3006H:  Mode auto FFT
TOF TOF
| R | R
Mif1] 16.49 dim| Mif1] 1562 dim|
BA.9380 MH | 4990 MH |
N ndi 2600 dB| 30 ndB 2600 d8)|
4 Awi 5,407000000 MHz 5, 345000000 M
i —Sfaptor 152.4 70 o E 1
10 B ¥ 10 B A
/ \ /
0 ¢ 0 1
-10 - Y -10
=, v,
i ™,
-20 db — - -20 db
- s adid Regs i s o, P
e ) 5 »
A0 i i - . 1 . = il | L ~ap-damas = - | . =
40 o 40 o
50 dBs 50 dBs
|CF 824.0 Hz 1001 pts Span 12.5 MHz |CF 824.0 Hz 1001 pts Span 12.5 MHz
Marker Marker
Type | Ref | Tre | X-waluw | Yewalue | Function | Function Result | Type | Ref | Tre | X-waluw | Yewalue | Function | Function Result |
™1 1 16.49 dbm | ndb down 5407 Mz ™1 1 B25.499 Mriz | 15.62 dbm | ndb down 5.345 Mz
71 1 -9.45 dam nda 26.00 g8 71 B21.365 Mz -10.44 dém ] 26.00 d&
T2 1 -5.43 dim q factar 1524 T2 826.71 Mz -10.31 dim q factar 164.6
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10M BW QPSK

10M BW 16QAM

Rof Lavel 40.00 dBm  Offset 0.14 db = RBW 200 k2 Rof Lavel 40.00 dBm  Offset 0.14 db = RBW 200 k2
[ At 40dé SWT 18.9 pt & VBW 1 MH:  Mode Auto FFT [ At 40dé SWT 18.9 pt & VBW 1 MH:  Mode Auto FFT
TOF TOF
7 7
ML) 1648 dim| ML)
B19.7790 MHz| F
N ndi 2600 d8| N ndi 2600 B
Awi 10, 115000000 MHz Awi 10, 215000000 MHz
il Q lac 1.0 20 i ) Q tactor 9.7
. s FUSIE L ARt | oo ey
10 de 1 Y 10 de f T
[:] f "‘ ad f +
] \
-0 10 -
F, \ X
20 db 1 — 20 dB - ' E
PR T S -, ~ P
£ 36-dmm - - - -30 Ao -
40 dis 40 dis
-50 df -50 din
| GF 824.0 MHz 1001 pts Span 25.0 MHz | GF 824.0 MHz 1001 pts Span 25.0 MHz
Marker Marker
Type | Rot | ¥re | X-valu |___¥-value | Function | Function Result | Type | Rot | ¥re | X-valu | ¥-value | Function | Function Result |
M1 1 519.779 Mz 16.48 dim nd down 10.115 Mz M1 1 521,502 Mz 14.53 dim ndi down 10.315 Mz
T1 1 819,03 MHz ~-9.53 dém nds 26.00 dB T1 B818.B05 MHz -11,34 dém nds 26.00 dB
T2 1 B29. 145 MHz -5.48 dim Q factor 81.0 T2 826.12 Mz -11.25 dim Q factor 75.7

15M BW QPSK

15M BW 16QAM

=
Ref Level 40.00 dBm  OMset 0,14 db e RBW 100 kHz Ref Level 40.00 dBm  OMset 0.14 db e RBW 100 kHz
[ At 40dé SWT 18.9 pt & VAW 1 MHz  Mode Auto FFT [ At 40dé SWT 189 & VAW 1 MHz  Mode Auto FFT
TOF TOF
7 7
Mif1] Mif1]
az
N ndi #
20 dis 15, 747000000 ::: I:.-: 20 dB 15, 135000000 ::: I;
e . .
10 i 10 b ¢
| | [
[ L \ & / \
! \ i \
-10 ‘i -10 F
/ \
-20 db. — k
fla e Py ot o et s

50 dB 50 dB
GF 024.0 MHz 1001 pis Span 37.5 MHz GF 024.0 MHz 1001 pis Span 37.5 MHz
Marker Marker
Type | wef | Tre | Hevaluw | ¥evalue | Function | Function Result | Type | wef | Tre | Hevaluw | vewalue | Function | Function Result |

M1 H B27.259 Mz 16,32 dim ndi down 15.247 MHz L} H §18.268 MHz 15,12 dim ndi down 15.135 MHz

T1 1 B16.283 MHz -9.81 dém nds 26.00 d8 T1 1 B16.507 MHz | -10.67 dim nds 26.00 dB

T2 1 831.53 M-z -5.41 diim q factar £4.3 T2 B31.642 MHz -10.72 dim q factar £4.1
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99% Occupied Bandwidth

1.4M BW QPSK Middle channel

1.4M BW 16QAM Middle channel

Spectrum = Spectrum n
Ref Level 40.00 dBm  Offset 0.14 di & RBW 30 kW2 Ref Level 40.00 dBm  Offset 0.14 di & RBW 30 kW2
fo art 40de  SWT 6334 & VBW 100 kH:  Mode Auto FFT fo art 40d8 SWT 633y @ VBW 100 kHz  Mode Auto FFT
T0E T0E
| R o7 e
CTTEY] 45,11 dbm| CTTEY] 3504 dibm
017.25000 MHz 017.25000 MHz
30 Jee By 1. 1046951085 MMz 30 Jee By 1094405594 MMz
0 0
T B B Py
kil L i
10 i 10 - v
] ( ] v
/ \ | \
o 7 - L T
-10 di -10 di
-20 diis =y -20 di rah -
"~ . ! \

P | P i T e
30,45- A -30 gt - - - - e - U—
~40 din ~40 din
50 -50 e
CF 819.0 MHz 1001 pts qun 3.5 MHz GF B19.0 MHz 1001 pts sian 3.5 MHz

3M BW QPSK Middle channel

3M BW 16QAM Middle channel

Spectrum = Spectrum n
Ref Level 40.00 dbm  Offset 014 00 = RBW S0 Hz Ref Level 40.00 dbm  Offset 014 00 = RBW S0 kHz
[ At 40dé SWT 379 @ VAW 200 kHz  Mode Auto FFT [ Al 40 d& SWT 379 pt & VAW 200 kM2 Mode Auto FFT
TOF TOF
o7 o7
Maf1] 13,95 dim)| mi1] 13,18 dBm)|
01000000 MHz 01000000 MHz
30 [: 2.NM2207712 MHz 30 Jec B 2.712207712 MHz
20 = o
TR W P Aol o] A . A :
e St ¥ FparnTante oA m AN,
10 T . 0 . u
[ \ |
o . ) " / \
i ]
-10 di ' -10 dis
]
-20 din —t ey -20 di ¥
N e T e Y A et —— Wi |
| ™ v w1
N0 dim e dtim—i - Tl
40 b 40 b
08 08
CF 819.0 MHz 1001 pts an 7.5 MHz CF 819.0 MHz 1001 pts Hpan 7.5 MHz
X — T X — TR e

5M BW QPSK Middle channel

5M BW 16QAM Middle channel

Spectrum = Spectrum n
Ref Level 40.00 dBm  OMset 014 db e RBW 100 kHz Ref Level 40.00 dBm  OMset 014 db e RBW 100 kHz
[ At 40dé SWT 16 pt & VAW 300 kH:  Mode Auto FFT [ At 40dé SWT 19 pt & VBW 300 kHz  Mode auto FFT
TOE TOE
o7 o7
Maf1] Maf1]
o
30 e B 4+.557942 30 Jec B
20 20
PR PN PP A WP AR Y Ta. - v S, AAAAL

i} 5 J e ~ ’ ¢
10 T 10 T

! \ f \

| | { \

| | \
o ; o r 5
-10 o -10 o -

7
!
-20 din = -20 di — e
i hp g PR F N W Nl p

g o dnd il k™
1430 dim -3l et - - . - —_—t
40 diin 40 diin
-50 -50 de
CF 819.0 MHz 1001 Eli EEH 12.5 MHz CF 819.0 MHz 1001 Eli EEH 12.5 MHz
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10M BW QPSK Middle channel

10M BW 16QAM Middle channel

Spectrum [m] =
Ref Lavel 40.00 dbm  Offset 014 db e RBW 200 kHz Ref Lavel 40.00 dbm  Offset 014 db e RBW 200 kHz
[ At 40dé SWT 18.9 pt & VAW 1 MHz  Mode Auto FFT [ At 40dé SWT 18.9 pt & VBW 1 MH:  Mode Auto FFT
TOE TOE
o7 o7
Maf1] Maf1]

30 Jec B 30 E
20 20

Fra e 1V Uy, YO Y Ll
1o ,Jr 3 1o f -

] | f |
a - X o { 1

] 1 1
-10 s v -10 s
-20 dis o -20

e o
<30 e e 30 e Tl
20 die i
n? * vl
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7.3. Band Edge Emissions at Antenna Terminal

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

According to §90.691(a),

Out-of-band emission requirement shall apply only to the “outer” channels Included in an EA license
and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are
as follows:

(1) For any frequency removed from the EA licensee’s frequency block by up to and including 37.5
kHiz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at
least 116 Log1o(f/6.1) decibels or 50 + 10Log+o(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the block in
kilohertz where f is greater than 12.5 kiz.

(2) For any frequency removed from the EA licensee’s frequency block greater than 37.5 kifz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency
removed from the center of the outer channel in the block in kilohertz and where f is greater than
37.5 kiz.

Test procedure

971168 D01 v03r01 - Section 6
971168 D02 v02r02 — Section VIII
ANSI C63.26-2015 — Section 5.7

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:

- 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.

- 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
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9)

Notes:

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%).

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.

Allow trace to fully stabilize.

1. For Section 90.691(a) compliance testing, use RBW = 300 Hz for offsets less than 37.5 kilz from
a channel edge; RBW = 100 kiz for offsets greater than 37.5 kiz is allowed.

2. 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
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10 i t
|
a B [
-10 1l |
- ] |
[l
-20 din
X
-30 din + -30 di
A ! 1
-0 i ; e -0 i -
i ) L W | - i AL A s A A
vy T = e porsr v T e - T o
f»—‘w o g - Jo~ e T
7 60 dBe =
(e e
<70 di <70 di
CF 819.0 MHz 1001 pts Span 26.0 Miz CF B21.5 MHz 1001 pts Span 0.0 Mz
Hpectum Emission Mask Standard: None Hpectrum Emission Mask Standard: None
T Pover 22,68 dim T Bandwidth 10,000 MHz RBW  100.000 kHz T Pover 2224 dBm T Bandwidth 15,000 MHz RBW  100.000 kHz
Range Lov oW | Frequency | PowerAbs | PowerRel | Range Low Range oW | Frequency | PoweraAbs | Powerfel | atimit
[ -13.000 Mz 100,000 kHz | 81152134 MHZ —5.77 dbm -68.45 6B [ 20.000 Mz -7.538 MHE | 100,000 kHE | 812 82044 MAE =253 dbm 85,17 -29.93 08
-5.038 MHZ F00.000 Hy 81398125 MHZ | ~76.61 dim 92908 | <7538 MHZ =7 500 MHz | F00.000 Hy 813598125 M ~77.26 dim -39,
5.000 b 300,000 Hz | 824.01875 MHz -58,21 dim -81,65 g8 | 7500 MHz 7838 MMz | 300,000 Hz | 82501875 M 53,14 dim
5 038 MHz 13.000 MHZz 100,000 kHz 83405051 MHz -33,72 dim -56,40 08 7 538 MHz 20.000 MHZ 100,000 kHz BIP.05754 MHz -27.99 dim
Spectrum Spectrum =
Ref Level 25.00 dim  Offset 0,15 db Mode Sween Ref Level 25.00 dim  Offset 0,15 db Mode Sween
SGL Count 100/100 SGL Count 100/100
[@17m avgPwr [@17m avgPwr
hack PARS || hack | A |
il |
a o e L o . e rlemaras
i | | 5 || ||
| l | | |
-20 ds 1 -20 dir L
g 1 [} b
0 i L 0 \
i I i i il
| - A Mran
- st s T Lo s St e,
g, " T o T
50 di 50 di L 4
s |
60, gl 60 dBe
70 di 70 di
CF 819.0 MHz 1001 pts Span 26.0 Mz CF B21.5 MHz 1001 pts Span 0.0 Mz
Hpectim Emission Mask Standard: None Hpectum Emission Mask Standard: None
T Pover 21.99 dim T Bandwidth 10,000 MHz RBW  100.000 kHz T Pover 22,16 dBm T Bandwidth 15,000 MHz RBW  100.000 kHz
Range Low BOW | Frequency | Powerabs | Power Rel ALlkmit | Range Low Range BOW | Frequency | Powerabs | PowerRel | alimit |
[ -13.000 Mz 00,000 kHz | 81352347 MHZ -27.85 dbm ~35.83 0B -14.85 08 [ 20.000 Mz -7.538 MHz | 100,000 KMz | 813,90235 M -32,11 dbm -54.27 di -15.11 08
<5038 M F00.000 Hy 81398125 MHz | <53.84 dim <TS.B3 08 | 3384 08 <7538 MHZ =7 500 MHz | F00.000 Hy 81398125 M <57.55 dim . -37.55 dB
5.000 b | 300000 Hz | G24.01875 Mz -54.41 dben TEADGE | 344108 7 500 Mz 7838 MMz | 300,000 Hz | 82501875 M 56,93 dim 750608 | 3653 dB
5035 MHz 13.000 MHz | 100,000 kHz | 824,10255 MHZ -27.99 dBm 45,96 o8 -14.99 4B 7 536 MHz 20.000 MHz | 100.000 kz | 828.00761 MHz -31 36 dbm -53.54 i -18.3 98
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LTE B26 (Straddle channel)

1.4M BW QPSK

3M BW QPSK

Middle channel Lower 1RB

Middle channel Lower 1RB

Spectrum

Spectrum

Ref Level 25.00 dim

Offset 0.14 db

Mode Sweep

Ref Level 25.00 dim  Offset 0.14 db Mode Sween
SGL Count 100/100 SGL Count 100/100
[@ 17m AvgPwr
hack |
|
10
0 0
=10 =10
) L
-20 di : s -20 db :
-y i
& ! 30 de
o ™ o i o~
e Pans
& W Yy - 40 di
Y y , i 'l A
-60 lf -60 lf
04 u 04
= - = - L + - - R = - = - L .. i e L.
CF 824.0 MHz 1001 2!‘ g 0 Mz CF 024.0 MKz 1001 2!‘
Spectrum Emission Mask Standard: None Hpectum Emission Mask Standard: None
Tx Pawer 22.64 dBm T Bandwidth 1,400 MHz REW 100,000 kHz Tx Pawer 22.55 dBm T Bandwidth 2.000 MHz REW 100,000 kHz
Rongelow | Rangetp |  ROW | Frequency | PowerAbs | PowerRel | slimit | Range Low | Range oW | Frequency | PoweraAbs | Powerfel | atimit
[ _-2.500 MMz | -737.500 bWz | 100,000 KMz | 823.26000 MHZ ~18,%0 dm =105 08 | 5,40 08 [ -5.000 MHz ~1.538 MHz | 100,000 kHz | 822 45750 MHZ -17.57 dm 30,12 0B .57 d8
- SO0 ~T00.000 kHz F00.000 Hy 823.29196 MHz ~43.65 dibm 6626 08 | <2365 dB =1.538 MHZ =1.500 MHz F00.000 Hy -43.25 dim <6480 08 | =22.35 dB
700,000 b 737.500 kHz | 300000 Hz | B24.70268 MHZ -68.14 dben 907508 | 481408 1500 MHz 1.538 MMz | 300,000 Hz ¥ -72.67 dbm 22 0B 52,67 a8
737.500 kHz 2,500 MHz 100,000 kHz B25.31582 MHz -33.32 dim -55.97 o -20.32 0B 1538 MH2 5000 MHz 100,000 kHz BI7 . 74400 MHz -33.21 dim -55 76 o8 -20.21 0B

Middle channel Upper 1RB

Middle channel Upper 1RB

Ref Lovel 26.00 dim  Offset 0.13 db Mode Sween Ref Lovel 25.00 dim  Offset 0.14 di Mode Sween
SGL Count 100/100 SGL Count 100/100
k ]
r'I 1
10 T 10
|
0 - 0
)
=10 =10
20 dBn - -20 des /
Y P
-30 dir — -30 dir Y
Sy At ~ J.
di L% L di F A
-0 7 3 -2 n -0 7 il i =
N o i 4 J A e | b
SThitn <50 st e
-60 lf -60 lf
<70 di <70 di
CF 024.0 MHz — = = 1001 pts — Span 5.0 Mz | CF 024.0 MHz — 1001 pts = =  Span 10.0 Mz |
Spectrum Emission Mask Standard: None Spectrum Emission Mask Standard: None
Tx Power 22,68 dBm T Bandwidth 1,400 MHz REW 100,000 kHz Tx Pawer 22,49 dBm T Bandwidth 2.000 MHz REW 100,000 kHz
Range Lov RangeUp | BOW | Frequency | PowerAbs | Powermel | avimit Range Low | Range mow | roquency | Powerabs | Powerfel | atimit
-2.500 MHZ | __-737.500 bWz | 100,000 kHz | 822,62408 MHZ -34.50 dm S7.1808 | -21.5008 -5.000 MHZ ~1,538 MHz | 100,000 kHz | 820 225859 MHZ -33,51 dbm -56.00 o -20.51 0B
- SO0 700000 kHz | F00.000 Hy 823.29732 MHz 68.72 dim Q14D d8 | =48.72 dB =1.538 MHZ =1.500 MHz | F00.000 Hy 822 46875 M ~73.30 dim RS, 7 { -53.30 dB
700,000 kHz | 737,500 kHz | 300.000 Mz | B24.70804 MHz 4345 dien 66,1308 | 234508 1500 MHz 1538 MMz | 300000 Hz | 82550625 MHZ ~2.81 dbm -65.31 cb -22.81 dB
737.500 kHz 2500 MHz | 100.000 kHZ B74,74000 MHz -18.69 dim ETE T 5,69 dB 1538 MHZ 5000 MHz | 100,000 kHz BF5 54250 MHz -18.90 dim -41 40 0@ 5,90 g8
ctrum w
Ref Level 26.00 dim  Offset 0,13 di Mode Sween Ref Level 26.00 dim  Offset 0,13 di Mode Sween
SGL Count 100/100 SGL Count 100/100
@ 1Rm AvgPwr @ 1Rm AvgPwr
| imil dheck [ | it i1 [0 |
20 20
B 20 B T
5 i VYOS NESryer § o 1
7 X o S S ey
i \ | \
a * a T +
|I |
10 din Y 10 din
¥ 1 | T
20 dn 20 dn :
J Iy
.30 dp a2 .30 dp / LN
2 | 30 NPT T ST T
Wil o il e,
48R —= =40 dBary I e T
0 ¥ et v
50 db -50 db
-60 lf -60 lf
<70 di <70 di
GF 8240 MHz _ — 1001 pts - - Span 5.0 Mz | CF 824.0 MHz _ — 1001 pts - - _ Span 10.0 Mz |
Spectrum Emission Mask Standard: None Spectrum Emission Mask Standard: None
Tx Pawer 21.97 dBm T Bandwidth 1,400 MHz REW 100,000 kHz Tx Power 21.88 dBm T Bandwidth 2.000 MHz REW 100,000 kHz
Low Rangetp |  mow | Frequency | Powerabs | Power el | Range Low | Range Up ROW | Frequency | Powerabs | PowerBel | stimit |
-2.500 MHZ | __-737.500 kWz | 100,000 KMz | 823,26000 MHZ -2L61 dbm 3,58 of -5.000 MHZ ~1,538 MHz | 100,000 kHz | 822 45750 MHZ -2L.66 dbm =354 08 8,66 08
5l ~T00.000 kHz F00.000 Hy & F73Z MH2 ~45.04 dibm 67.00 o <1538 MHZ =1.500 MHz | F00.000 Hy B22.4% M ~44.90 dibm <6677 08 | =24.50 dB
700,000 kHz | 737500 kMz | 300.000 Mz | B24.70804 MHz ~45.38 dben 67,35 ab 1500 MHz 1539 MMz | 300000 Hz | 82550625 MHZ 5,44 dbm -67.32 ob -25.44 dB
737.500 kHz 2500 MHz | 100.000 kHZ B74,74000 MHz 21,21 dim 4317 d@ 1,538 MHZ 5000 MHz | 100.000 kHZ 835 56252 MHz 2207 dim 43 94 0@ 9.07 g8
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5M BW QPSK

10M BW QPSK

Middle channel Lower 1RB

Middle channel Lower 1RB

Spectrum

Ref Level 25.00 dim

Offset 0.14 db Mode Sweep

Ref Level 25.00 dim  Offset 0,15 db Mode Sween
SGL Count 100/100 SGL Count 100/100
[@17m avgPwr [@17m avgPwr
hack hack [ 1
0 0
=10 =10
-20 dir [ -20 dir
-30 din -30 din
i
-40 -40
J)' Wy ] ) i
o e v " = e il gl oo s Y p 3
s . = ~= N " - - = e
60 dBe -60 b
<70 di <70 di
GF 8240 MHz 1001 pts pan 15.0 Mz GF 8240 MHz 1001 pts pan 26.0 Mz
Spectrum Emission Mask Standard: None Hpectum Emission Mask Standard: None
Tx Pawer 22,73 dBm T Bandwidth 5.000 MHz REW 100,000 kHz Tx Power 22,63 dBm T Bandwidth 10,000 MHz REW 100,000 kHz
Range Low | Range Up BAW |  Frequency | PowerAbs | PowerRel | alimit | Range Low | Range Up BAW |  Frequency | PowerAbs | PowerRel | alimit |
[ -7.500 MHz - 100,000 kHz | 82145500 MHZ -21.75 dbm 34,48 08 | 875 d8 [ -13.000 MHz 5,038 MHz | 100,000 KMz | B18,54945 M -31.63 dbm -54.26 0B
-2 538 MHZ = F00.000 Hy 821 49063 MHZ | ~46.29 dibm “69.07 o8 | 2639 dB -5.038 MHZ <5000 MHz | F00.000 Hy 81858125 M <58.10 dim 807308 |
2,500 MHz 2! | 300000 Hz | 62650937 Mz -75.78 dbem 985108 | 8578 dB 5.000 MHz 5038 MMz | 300,000 Hz | 825.01875 MHz -75.83 dbm -58,46 08 |
2 538 MHz 7 500 MHz 100,000 kHz 83045802 MHz -33.30 dim 56,03 o8 -20.30 d8 5 038 MHz 13.000 MHZz 100,000 kHz 831 TS6TZ MHz -44 27 dim -66 90 o8

Middle channel Upper 1RB

Middle channel Upper 1RB

Spectrum

Spectrum
Ref Level 25.00 dim  Offset 0,15 db Mode Sween Ref Lovel 25.00 dim  Offset 0.1% di Mode Sween
SGL Count 100/100 SGL Count 100/100
[@17m avgPwr [@17m avgPwr
hack | L hack PARS ||
20 T 20
| fi |
5 10 f
o 0 ,I: '|
.1_EI 1 II ||I
-20 di [T}
-30 din -30 di -
-~ P A Ik
40 cljfn ) P e T o 1Y
\ | v
50 b Ll o i PN 1 2 50 damdl ) Ll d b I/
0 g —ct e i =7 N p— . = - A vy
60 dBe -60 i
<70 di <70 di
GF 8240 MHz 1001 pts Span 15.0 Mz GF 8240 MHz 1001 pts Span 26.0 Mz
Spectrum Emission Mask Standard: None Spectrum Emission Mask Standard: None
Tx Power 22.82 dBm T Bandwidth 5.000 Mz REW 100,000 kHz Tx Pawer 22.50 dBm T Bandwidth 10,000 MHz REW 100,000 kHz
oW | Frequency | PowerAbs | Powerfel | atimit | Ronge Low | Range Up BOW | Frequency | PowerAbs | PowerBel | Alimit |
i 100,000 kHz | 817 52658 MHZ -34.%8 dbm -57.29 08 -21.48 08 [ -13.000 MHz 5,038 MHE | 100,000 kHE | 811.01301 MAZ 4,63 dbm -67.13 08 -31.63 08
F00.000 Hy 82147188 MHz | <7574 dim -R8.56 08 | 5574 dB <5038 MHZ 5.000 MHz | F00.000 Hy 81558125 M ~76.62 dibm 9913 o8 | 56 .62 dB
2 300,000 Hz | 82650937 MHz ~47.17 dien 69.9908 | 271708 5.000 MHz 5.038MHz | 300,000 Hz | 825.01875 M 5857 dben -AL07 G | 385708
2536 MHz 7500 MMz | 100.000 kHz | 82657455 MHz -24.38 dBem 47,20 cB -11.38 08 5036 MHz 13,000 MHz | 100.000 kHz | 82005051 MHz -32,631 dBm 55,11 c8 -19.61 0B

Middle channel FRB

Middle channel FRB

Spectrum

Mode Sweep

Spectrum

Ref Level 25.00 dém  Offset 0.14 db Mode Sweep

Ref Level 25.00 dim  Offset 0,15 db
SGL Count 100/100 SGL Count 100/100
[@ 17m AvgPwr [@ 17m AvgPwr
hack | L hack A 1
20 T |
10
| [P N ————
L |" L T e e ey
. |
-10 10 | |
” i ” ] N
-20 din -20 din s —
d / |
-30 din 3
.l % . Lo
Lepea s e e e il inaas TN -
O S -
50 db
60 dBe 60 dBe
<70 di <70 di
CF 824.0 MHz 1001 2!! SEn 0 Mz CF 824.0 MHz 1001 2!! SEn 26.0 MMz
Spectrum Emission Mask Standard: None Hpectum Emission Mask Standard: None
Tx Pawer 22,03 dBm T Bandwidth 5.000 MHz REW 100,000 kHz Tx Pawer 22.02 dBm T Bandwidth 10,000 MHz REW 100,000 kHz
Frequency | Powerabs | PowerRel | slimie | Range Low | Range BAW |  Frequency | PowerAbs | PowerRel | alimit |
i H21 44001 Mz -22.11 dbm 4,13 08 51108 [ -13.000 MHz 5,038 MHE | 100,000 FHE | 818.54545 MAE -26.78 dbm 38,80 0B
821 49063 MHZ | ~47.72 dim 69,74 ai 2772408 5.038 MHZ 000 MHz | F00.000 Hy 81858125 M ~54.07 dibm <76.09 di
626.50937 MHz 761 dbm 65,63 o -27.61 d8 5.000 MHz 5038 MHz | 300,000 Hz | 825.01875 M 5442 dben 76,44 d8
@26, 54500 MHz ~23.18 dim -45 20 o -30.18 98 5 038 MHz 13.000 MHZz 100,000 kHz B29.05051 MHz -29.79 dim -51.80 08
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15M BW QPSK

Middle channel Lower 1RB

Middle channel Upper 1RB

Spectrum

=)

Spectrum
Ref Lovel 26.00 dim  Offset 0.13 db Mode Sween Ref Lovel 26.00 dim  Offset 0.13 db Mode Sween
SGL Count 100/100 SGL Count 100/100
T T
|
10 Ii 10 i
o o T
il
-10 -10 u
| | A
-20 di -20 di f—
I\
-30 di -30 di 1
| \ [ [ |
h | )
40 % T -0 P
paf v L AJ Il 5 0 LA My A
50 g S L ¥l ¥ b L 50 di A : b
Y i | e
s P
-60 dB - -60 dB
......... s e e -
70 di =70 di
GF 8240 MHz - 1001 pts = Span 40.0 MHz | GF 8240 MHz — ~ 1001 pts _ 3  Span 40.0 Mz |
Spectrum Emission Mask Standard: None Spectrum Emission Mask Standard: None
Tx Pawer 22.69 dBm T Bandwidth 15,000 MHz REW 100,000 kHz Tx Pawer 22,46 dBm T Bandwidth 15,000 MHz REW 100,000 kHz
Range Low Range R | |_Povwerabs | Power®el | atimit | Range Low Range BOW | Frequency | Powerabs | PowerRel | alimit |
-20.000 MHz -7.538 MHE | 100,000 FHE | 816.44246 MAE -27.11 dém 458108 | -14.1108 -20.000 MHZ -7,538 MHz | 100,000 kHz | 815,32044 MHZ 76 dbm -86.22 0B -30,76 08
=7 538 MHZ =7 F00.000 Hy 81648125 MHz <5243 dim <75.12 08 | <3243 0B <7538 MHZ =7 500 MHz | F00.000 81648125 MHz 77.35 dim -R9.81 o8 |
7 500 MHz 7S38MHz | 300,000 Hz | 83151875 MHz -75.93 dben SB.A3 08 | 7500 MHz 7S38MHz | 300,000 Hz | 83151875 MHz -53.13 dben -75,60 cb
7 536 MH 20.000 MHZz 100,000 kHz 843 939689 MHz -33.76 dim 56,45 d§ 7 536 MH 20.000 MHZz 100,000 kHz 831 59761 MHz -31 44 dim <5390 o8

Middle channel FRB

Ref Lovel 25.00 dbm _ Offset 014 db Mode Sween
SGL Count 100/100
[@1°m Avgrwr
o0 b hack
10
i ) . sears,
10 | L
| |
-20 di i T
f \
30 dbn n o
0 P ke M | -
B 7 e,
50 i L
-60 di
0 d
GF 8240 MHz - Span 40.0 Mz |
Spactrum Emission Mask
Tr Power 22.07 dBm 000 MHz HBW  100.000 kiHz
Range Low | R anw Power Abs | Power Rel
-20.000 MHZ 100,000 FHz | 81644246 MAZ -31.51 dimn -53.50 0B
=7 538 MHZ F00.000 Hy 81648125 MHz <57.0% dim 79.13 o8
7.500 MHz 7! 300,000 Hz | 83151875 MHz -56.88 dim 76,95 a8
7 536 MH 20.000 MHZz 100,000 kHz B3] 55754 MHz -31.34 dim 53 41 dd

Blank
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7.4. Spurious Emissions at Antenna Terminal

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

According to §90.691(a),

Out-of-band emission requirement shall apply only to the “outer” channels Included in an EA license
and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are
as follows:

(1) For any frequency removed from the EA licensee’s frequency block by up to and including 37.5
kHiz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at
least 116 Log1o(f/6.1) decibels or 50 + 10Log+o(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the block in
kilohertz where f is greater than 12.5 kiz.

(2) For any frequency removed from the EA licensee’s frequency block greater than 37.5 kifz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency
removed from the center of the outer channel in the block in kilohertz and where f is greater than
37.5 Kiz.

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

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

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

Notes:

1. Compliance with these provisions is based on the use of measurement instrumentation employing
a resolution bandwidth of 100 kilz or greater for frequencies less than 1 @z and 1 M or greater
for frequencies greater than 1 (ffz.

The emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26 dB below the transmitter power.

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

1.4M BW QPSK

3M BW QPSK

Low channel (30 Mt ~ 10 Gfz)

Low channel (30 Mz ~ 10 (i)

Spectrum = Spectrum n
Ref Level 30.00 dBm Offset 0.14 dB &« RBW 1 Mz Ref Level 30.00 dBm Offset 0.14 dB &« RBW 1 Mz
fo att 40dE BWY 359 ms e VBW IMH:z  Mode Sweep fe At 40dE BWY 359 ms e VBW IMH:z  Mode Sweep
SGL Count 100/100 TOF SGL Count 100/100 TOF
| G [#37m wvgrwr
M Maf1] Maf1] E
T « v 01 x
20 sMz[1] i 20 mz[1] 1 \m|
6951300 GHz 6604580 GHz
L] 10
0 0
-10 -10
-20 di -20 di
-30 dim+ -30 dibm
gL i e 40 dim - e —
il il
-50 din -50 di
60 de | .60 de
Stert 30.0 Wiz 32001 pts !lui 10.0 GHz Ster 30,0 Wiz 32001 pts EluE 10.0 GHz

Middle channel (30 Mz ~ 10 (fz)

Middle channel (30 Mz ~ 10 (i)

Spectrum = Spectrum ““]
Ref Level 30.00 dbm  Offset 0.14 0B e RBW 1 Mnz Ref Level 30.00 dbm  Offset 0.14 0B = RBW 1 Mnz
[ At 40 dé SWT 399 ms & VBW 3 MHz Mode Sweep [ At 40dié SWT 399 ms & VBW 3 MMz Mode Swaep
SGL Count 100/100 TOF SGL Count 100/100 TOF
[.wm AvgPwr I.]Pm AvgPwr
~1 Mi1] R Mi1] 22.21 dBm|
= WLE.070 MHz
20 mMz[1] 20 mMz[1] a7.11 dim)|
6610460 GH
10 10
Q Q
-10 di -10
-20 d -20 d
-30 dim- -30 dibm
-40 divm s -20 dim — o e A
g
50 b 50 dbn
.60 e 60 e
Htart 30.0 M:l aA2001 Eli Elui 10.0 GHz Htart 30.0 M:l aA2001 Eli EluE 10.0 GHz

High channel (30 Mz ~ 10 (i)

High channel (30 Mz ~ 10 (k)

Spectrum = Spectrum u:-]
Ref Level 30.00 dBm  Offset 0.14 dB & RBW 1 MMz Ref Level 30.00 dBm  Offset 0.14 dB & RBW 1 MMz
o art A0dE BWT 399ms e VBW 3MHz  Mode Sweep o At A0dE BWT 399ms e VBW 3MHz  Mode Sweep
SGL Count 100/100 ToE SGL Count 100/100 06
[®37 wvgrwr [®37 wvgrwr
= ST} ST} 2220 dim
; ; 021,500 M2
20 2[1] 20 2[1] 7.0 dim
6946630 GH,
10 dibmv 10 dibmv
ad ad
-0 d -0 d
b e
-20 di -20 di
-30 di -30 di
T | e
40 dimi— - - < gt s 40 dim . : T —_ S
il
-50 di -50 din
60 e 60 dB
Btan 3.0 Mz 2001 pis EluE 100 GHz Btan 3.0 Mz 2001 pis EluE 100 GHz
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5M BW QPSK

Low channel (30 M ~ 10 (iz)

Middle channel (30 Mk ~ 10 (i)

Spectrum = Spectrum u:-]
Ref Level 30.00 dbm  Offset 0.14 db = RBW 1Mz Ref Level 30.00 dbm  Offset 0.14 db = RBW 1Mz
[ At 40 dé SWT 399 ms & VBW 3 MHz Mode Sweep [ At 40 dé SWT 399 ms & VBW 3 MHz Mode Swaep
SGL Count 100/100 TOF SGL Count 100/100 TOF
@ 17m AvgPwr [@ 1Fm AvgPwr
Maf1] Maf1]
20 mz[1] 20 Mz[1]
10 10
Q Q
-10 -10
-20 din ]
-30 dim- -30 dibm
0 dim e e 0 dim i, "
el
-50 diin -50 diin
.60 e | 60 de
Htart 30.0 M:l aA2001 zli Elui 10.0 GHz Htart 30.0 M:l aA2001 zli St DE 10.0 GHz

High channel (30 Mt ~ 10 (iz)

Spectrum
Ref Level 30.0
pe att

SGL Count 10041
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0 dBm

=
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Spectrum m] Spectrum u:-]
Ref Level 30.00 dbm  Offset 0.14 db = RBW 1Mz Ref Level 30.00 dbm  Offset 0.14 db = RBW 1Mz
[ At 40 dé SWT 399 ms & VBW 3 MHz Mode Sweep [ At 40 dé SWT 399 ms & VBW 3 MHz Mode Swaep
SGL Count 100/100 TOF SGL Count 100/100 TOF
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7.5. Peak to Average Power Ratio (PAPR

Test setup
.. Mobile
EUT Divider Test Unit

Spectrum
Analyzer

Test procedure

971168 D01 v03r01 - Section 5.7.2
971168 D02 v02r02 — Section VI
ANSI 63.26-2015 — Section 5.2.3.4

Test settings
5.2.3.4 Measurement of peak power in a broadband noise-like signal using CCDF

1)  Set resolution/measurement bandwidth 2 OBW or specified reference bandwidth
2)  Set the number of counts to a value that stabilizes the measured CCDF curve.
3)  Set the measurement interval as follows:

a) For continuous transmissions, set to the greater of [10 x (number of points in sweep) x
(transmission symbol period)] or 1 ms.

b) For burst transmissions, employ an external trigger that is synchronized with the EUT
burst timing sequence, or use the internal burst trigger with a trigger level that allows the
burst to stabilize. Set the measurement internal to a time that is less than or equal to the
burst duration.

c) If there are several carriers in a single antenna port, the peak power shall be determined
for each individual carrier (by disabling the other carriers while measuring the required
carrier) and the total peak power calculated from the sum of the individual carrier peak
powers.

4)  Record the maximum PAPR level associated with a probability of 0.1%

5.2.6 Peak-to-average power ratio

Use one of the procedures presented in 5.2(ANSI C63.26-2015) to measure the total peak power
and record as Ppk.

Use one of the applicable procedure presented 5.2(ANSI C63.26-2015) to measure the total average
power and record as Pag. Determine the P.A.P.R from:

PAPR(dB) = Ppk (dBm or dBW) - Pag(dBm or dBW)
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Test results

1.4M BW QPSK Middle channel

1.4M BW 16QAM Middle channel

Spectrum

Ref Level

Spectrum

30.00 dBm  Offset 0.14 di

Ref Level 30.00 dBm  Offset 0.14 di

P At 40dE  AQT 2.3 ms @ RBW 2 MHz P At 40dE  AQT 2.3 ms @ RBW 2 MHz

SGL Count 100/100 TOE SGL Count 100/100 TOE
| | O

= |

= s
9.1 | 9.1 |
| |

0.0 1 . 0.0

ok

1E- -

| |
1E-05

E.F B19.0 MHz

Mman Pyer + 20,00 B

| |
1
E.F 819.0 MHz

Maan Pyer + 20,00 dB |
" Function Samples: 100000 " Function Samples: 100000
Mean | pPeak | crest | % | 19 | 0a% | o019 Moan | Peak | crest | % | 19 | pase | o.o1%
Trace 1 21.79 diim 27.24 dbm 5.49 08 2.58 db 4.17 db 5.10 dB £.45 dib Trace 1 20,63 diim 26.85 dbm 6.22 a8 2.96 db 4.72 db £.74 dib 8.12 dib
- o I -

3M BW QPSK Middle channel

3M BW 16QAM Middle channel

Spectrum = Spectrum b
Ref Level 30.00 dbm  Ofset 0,14 db Ref Level 30.00 dbm  Offset 0.14 di
fe Att 40dB  AQT 2.3 ms @ RBW 3 Mz P At 40dB AQT 2.3 ms @ RBW 3 Mz
SGL Count 100/100 TOE SGL Count 100/100 TOE
@155 Cirw | e
e | .
o t o e
| e
| .
00 - 00
I s
1B + 1B A
| i | 3
1E- : 1E- -
| L I ]
| 1 | |
1EO [ 1EO [ ||
E.F A19.0 MHz Moan Py + 20,00 dB E.F A19.0 MHz Maan Pyer + 20,00 dB
" Function Samples: 100000 " Function Samples: 100000
Mean | pPeak | crest | % | 19 |__pase | o019 Moan | pPeak | crest | % | 19 | pase | o019
Trace 1 21,30 dim 26.99 dbm 5.67 a8 2,43 ab 4,06 db 4,90 di £.33 db Trace 1 20.21 dlim 26.65 dbm .44 08 2.96 db 4,70 db £.74 dib 6,29 dib

5M BW QPSK Middle channel

5M BW 16QAM Middle channel

Spectrum = Spectrum n
Ref Level 30.00 dbm  OFset 014 db Ref Level 30.00 dbm  OFset 014 db
fe att 40dE  AQT 16 ms @ RBW 5 MKz fe att 40dE  AQT 16 ms @ RBW 5 MKz
SGL Count 100/100 TDE SGL Count 100/100 TDE
| e | e
o] S|
= Cy
i I
0.1 B 0.1 |
0.0 | 0.0 |
| |
1Yy T 1EQ3rrm]
|
1E- - 1E- -
| ! | i
| | |
1EO [ b [
E.F A19.0 MHz Maan Pir + 20.00 4B E.F §19.0 MHz Maon Pyr + 20,00 B
" Function Samples: 100000 " Function Samples: 100000
Mean | pPeak | crest | % | 19 | pase | o019 Mean | pPeak | crest | % | 19 | pase | o019
Trace 1 21,32 dlim 26.50 dbm 5.58 08 2,35 a8 4,09 db 4.93 di £.42 dib Trace 1 20,30 déim 26.51 dbm 6,21 d8 2,87 db 4,70 db £.51 dib 8.03 di

KCTL-TIR001-003/7 (220705)

KP24-02970




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-SRF0087
Page (42) of (55)

<& eurofins
KCTL

10M BW QPSK Middle channel

10M BW 16QAM Middle channel

Spectrum = Spectrum n
Ref Level 30.00 dbm  OFset 014 db Ref Level 30.00 dbm  OFset 014 db
fe att 40cE  AQT 16 ms @ RBW 10 MHz fe att 40cE  AQT 16 ms @ RBW 10 MHz
SGL Count 100/100 ToE SGL Count 100/100 ToE
| e | e
] |
= e
0.1 [ e 0.1 |
0.0 - 0.0 - 5
| | S
| 3 | ,
1E03rrmfr iy 1E03rrmfr T
: i :
1E- - 1E- - .
1}
! ¥ ! !
| 1 | |.
1E- [ ‘ 1E- [ 1
| | 1
" | "
IF B19.0 MHz Maan Pwr + 20.00 dB oF 819.0 MHz Maan Py + 20,00 dB
" Function Samples: 100000 " Function Samples: 100000
Mean | pPeak | crest | % | 19 | na% | o019 Mean | pPeak | crest | % | 19 | pase | o019
Trace 1 21,38 dlim 27.14 dbm 5.76 08 2.29 db 4,00 db 4,84 dib £.30 db Trace 1 20.28 diim 26.92 dbm 6.64 08 2.93 a8 4.81 db £.80 di .43 dib

15M BW QPSK Middle channel

15M BW 16QAM Middle channel

Spectrum = Spectrm mm
Ref Level 30.00 dbm  OFset 014 db Ref Level 30.00 dbm  OFset 0,14 db
fe att 40cE  AQT 16 ms @ RBW 20 MHz fe att 40cE  AQT 16 ms @ RBW 20 MHz
SGL Count 100/100 TDE SGL Count 100/100 TDE
| e | e
< —] i
0.1 |" - 0.1
|
0.0 - 0.0 -
| .,
L e i 1E02: e
1 B [\
1 | \
154 } oy \
| i | 1
5 ' 5 |
1E- [ 1E [ |
| | |
E.F A21.5 MHz Moan Py + 20,00 dB E.F A21.5 MHz Maan Pyer + 20,00 dB
" Function Samples: 100000 " Function Samples: 100000
Moan | pPeak | crest | 0% | 19 |__pase | o019 Moan | Peal | __crest | % | 19 |_pase | o019
Trace 1 21.68 dim 27.72 dbm 6.04 08 2,46 ab 4,38 db £.30 di £.77 db Trace 1 20.47 diim 27,28 dbm 6.81 d8 3.01 a8 4.96 db 6.00 di 6.55 dib
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7.6. Frequency stabilit
Test setup
Temp & Humidity chamber o Mobile
Divider Test Unit
EUT
Spectrum
Analyzer
Limit

According to §2.1055(a),
The frequency stability shall be measured with variation of ambient temperature as follows:
1) From -30° to + 50° centigrade for all equipment except that specified in paragraphs (a)
(2) and (3) of this section.
2) From -20° to + 50° centigrade for equipment to be licensed for use in the maritime
services under part 80 of this chapter, except for class A, B, and S emergency position
indicating radiobeacons (EPIRBS), and equipment to be licensed for use above 952 i
at operational fixed stations in all services, stations in the local television transmission
service and point-to-point microwave radio service under part 21 of this chapter,
equipment licensed for use aboard aircraft in the aviation services under part 87 of this
chapter, and equipment authorized for use in the family radio service under part 95 of
this chapter.
3) From 0° to + 50° centigrade for equipment to be licensed for use in the radio broadcast
Services under part 73 of this chapter.

According to §2.1055(d),
The frequency stability shall be measured with variation of primary supply Voltage as follows:

1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than
hand carried battery equipment.

2) For hand carried, battery powered equipment, reduce primary supply voltage to the
battery operating and point which shall be specified by the manufacturer.

3) The supply voltage shall be measured at the input to the cable normally provided with the
equipment, or at the power supply terminals if cables are not normally provided. Effects
on frequency of transmitter keying (except for broadcast transmitters) and any heating
element cycling at the nominal supply voltage and at each extreme also shall be shown.

According to §90.213,
For mobile devices operating in the 809 to 824 Mz band at a power level 2 Watts or less, the limit

specified in Table is +2.5 ppm.
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Test procedure
ANSI 63.26-2015 — Section 5.6

Test settings
1)  The carrier frequency of the transmitter is measured at room temperature.

(20°C to provide a reference)

2)  The equipment is turned on in a “standby” condition for one minute before applying power
to the transmitter. Measurement of the carrier frequency of the transmitter is made within
one minute after applying power to the transmitter.

3)  Frequency measurements are made at 10°C intervals ranging from -30°C to +50°C.

A period of at least one half-hour is provided to allow stabilization of the equipment at each
Temperature level.
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Test results
Test mode LTE B26
Frequency (Hz) 819 000 000
Channel 26740
Deviation limit 10.000 25% or 2.5ppm
Voltage Power Temp. Frequency Frequency Deviation
(%) V) (°C) (Hz) error (Hz) (ppm) (%)
+21(Ref) 818,999,996 -3.78 0.0 0.000 000
-30 818,999,996 -3.58 0.0 0.000 000
-20 818,999,995 -5.05 0.0 -0.000 001
-10 818,999,994 -6.48 0.0 -0.000 001
0 2. . :
100% 3.88 818,999,997 2.79 0.0 0.000 000
+10 818,999,996 -3.56 0.0 0.000 000
+20 818,999,998 -2.43 0.0 0.000 000
+30 818,999,999 -1.02 0.0 0.000 000
+40 818,999,997 -2.98 0.0 0.000 000
+50 818,999,997 -2.70 0.0 0.000 000
115% 4.46 +21(Ref) 818,999,998 -1.60 0.0 0.000 000
End point 3.40 +21(Ref) 819,000,002 2.25 0.0 0.000 000
Frequency Stability
3.5
25
‘e 15
g
— 05
5 ® =0 o—0 & & @ @ @ ® J
E -0.5
>
8 -15
25
35
21 30 20 -10 0  +10 +20 +30 +40 +50 21 21
Temperature [°C]
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7.7. Radiated Power (ERP

Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from
30 Miz to 1 Gz emissions.

EUT

08 m

> »
% L

3m

The diagram below shows the test setup that is utilized to make the measurements for emission from
1 Gz to the tenth harmonic of the highest fundamental frequency or to 40 (flz emissions, whichever
is lower.

1-4m

’— Measurement
Distance

EUT | |

Turntable | {5,

RF Test
Receiver

The diagram below shows the test setup for substituted method.

Antenna mast
Ground plane

d: distance in
meters 1-4 meter

d =3 meters
4 “ |
lm
SG | v C
SPA

Substituted Half-wave Dipole of  B; T og Antenna or Horn Antenna

Horn Antenna
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Limit

According to §90.635(b),
The maximum output power of the transmitter for mobile stations is 100 watts(20 dBw).

Test procedure

412172 D01 v01rO1

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

Test settings

1)
2)
3)
4)
5)

6)
7)
8)

9)
10)

11)

RBW =1 % to 5 % of the OBW.

VBW = 3 x RBW.

SPAN =2 x to 3 x the OBW.

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

Sweep time :

1) Auto couple, or

2) 2[10 x (number of points in sweep) x (transmission period)] for single sweep
(automation-compatible) measurement. Transmission period is the on and off time of the
transmitter.

Detector = RMS

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

If the EUT cannot be configured to transmit continuously, then use a sweep trigger with the

level set to enable triggering only on full power bursts and configure the EUT to transmit at

full power for the entire duration of each sweep. Verify that the sweep time is less than or

equal to the transmission burst duration. Time gating can also be used under similar

constraints (i.e., configured such that measurement data is collected only during active full

-power transmissions).

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

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

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

set equal to the OBW band edges. If the instrument does not have a band or channel

power function, then sum the spectrum levels (in linear power units) at intervals equal to the

RBW extending across the entire OBW of the spectrum.

Allow trace to fully stabilize.
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Notes:

1.

2.

10.

On a test site, the EUT shall be placed at 80 cm or 1.5 m height on a turn table, and in the position
close to normal use as declared by the applicant.

The test antenna shall be oriented initially for vertical polarization located 3 m from EUT to
Correspond to the fundamental frequency of the transmitter.

The turntable is rotated through 360°, and the receiving antenna scans in order to determine the
Level of the maximized emission.

The test antenna shall be raised and lowered again through the specified range of height until the
maximum signal level is detected by the measuring receiver.

The maximum signal level detected by the measuring receiver shall be noted.

The EUT was replaced by half-wave dipole (1 Gz below) or horn antenna (1 G above)
connected to a signal generator.

The power is calculated by the following formula;

Pd(dBm) = Pg(dBm) — Cable loss (dB) + Antenna gain (dB)

Note. Pd is the dipole equivalent power and Pg is the generator output power into the substitution
antenna.

The test antenna shall be raised and lowered through the specified range of height to ensure that
The maximum signal is received.

The input signal to the substitution antenna shall be adjusted to the level that produces a level
Detected by the measuring corrected for the change of input attenuator setting of the measuring
Receiver.

The input level to the substitution antenna shall be recorded as power level in dBm, corrected for
Any change of input attenuator setting of the measuring receiver.

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

KCTL-TIR001-003/7 (220705) KP24-02970



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

www.kctl.co.kr

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

Report No.:
KR24-SRF0087
Page (49) of (55)

<& eurofins

KCT

Test results

Test mode: LTE B26

. Antenna Substitute
Ban[;}‘]’zvlldth Modulation | Channel =l Gain Gt Level l
[VIH] [dBd] [dB] [dBm] [dBm] [w]
Low H 3.19 6.01 15.58 12.76 0.019
QPSK Middle H 3.32 6.03 15.54 12.83 0.019
14 High H 3.38 6.07 15.81 13.12 0.021
Low H 3.19 6.01 14.36 11.54 0.014
16QAM Middle H 3.32 6.03 14.62 11.91 0.016
High H 3.38 6.07 14.62 11.94 0.016
Low H 3.22 6.01 14.77 11.98 0.016
QPSK Middle H 3.32 6.03 14.70 11.99 0.016
3 High H 3.38 6.05 14.53 11.86 0.015
Low H 3.22 6.01 13.63 10.83 0.012
16QAM Middle H 3.32 6.03 13.47 10.76 0.012
High H 3.38 6.05 13.48 10.81 0.012
Low H 3.25 6.03 15.16 12.37 0.017
QPSK Middle H 3.32 6.03 14.93 12.22 0.017
5 High H 3.37 6.04 15.05 12.37 0.017
Low H 3.25 6.03 14.14 11.35 0.014
16QAM Middle H 3.32 6.03 14.00 11.29 0.013
High H 3.37 6.04 13.97 11.29 0.013
10 QPSK Middle H 3.32 6.03 14.54 11.83 0.015
16QAM Middle H 3.32 6.03 13.60 10.89 0.012
15 QPSK Middle H 3.37 6.04 14.62 11.94 0.016
16QAM Middle H 3.37 6.04 13.67 10.99 0.013
Test mode: LTE B26 (Straddle channel)
. Antenna Substitute
Banmldth Modulation | Channel Pol. Gain C.L Level ERP
(V] [VH] | [dBd] | [dB] [dBa] [Bn] | W]
14 QPSK H 3.39 6.08 15.89 13.20 0.021
16QAM H 3.39 6.08 14.91 12.22 0.017
3 QPSK H 3.39 6.08 15.11 12.43 0.017
16QAM H 3.39 6.08 14.07 11.39 0.014
QPSK . H 3.39 6.08 15.14 12.45 0.018
5 Middle
16QAM H 3.39 6.08 14.11 11.43 0.014
10 QPSK H 3.39 6.08 15.00 12.32 0.017
16QAM H 3.39 6.08 14.11 11.42 0.014
15 QPSK H 3.39 6.08 14.87 12.18 0.017
16QAM H 3.39 6.08 13.95 11.26 0.013
Note.
1. E.R.P(dBm) = Substitute Level(dB) + Antenna gain(dBd) — C.L(Cable loss) (dB)
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7.8. Radiated Spurious Emissions
Test setup

The diagram below shows the test setup that is utilized to make the measurements for emission from
30 Mz to 1 Gz emissions.

EUT

08 m

> »
% L

3m

The diagram below shows the test setup that is utilized to make the measurements for emission from
1 @z to the tenth harmonic of the highest fundamental frequency or to 40 Gz emissions, whichever
is lower.

1-4m

’— Measuremenjt
Distance

EUT L

Turntable | |5,

RF Test
Receiver

The diagram below shows the test setup for substituted method.

Antenna mast
Ground plane

d: distance in
meters 1-4 meter

d = 3 meters
0 « > I
I m
S.G L
v i —
5P

Substituted Half-wave Dipole or Bi-Log Antenna or Horn Antenna

Horn Antenna
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Limit

According to §90.691(a),

Out-of-band emission requirement shall apply only to the “outer” channels Included in an EA license
and to spectrum adjacent to interior channels used by incumbent licensees. The emission limits are
as follows:

(1) For any frequency removed from the EA licensee’s frequency block by up to and including 37.5
kHz, the power of any emission shall be attenuated below the transmitter power (P) in watts by at
least 116 Log1o(f/6.1) decibels or 50 + 10Log+o(P) decibels or 80 decibels, whichever is the lesser
attenuation, where f is the frequency removed from the center of the outer channel in the block in
kilohertz where f is greater than 12.5 kilz.

(2) For any frequency removed from the EA licensee’s frequency block greater than 37.5 kiiz, the
power of any emission shall be attenuated below the transmitter power (P) in watts by at least 43 +
10Log10(P) decibels or 80 decibels, whichever is the lesser attenuation, where f is the frequency
removed from the center of the outer channel in the block in kilohertz and where f is greater than
37.5 K.

Test procedure

971168 D01 v03r01 - Section 6.2
ANSI 63.26-2015 — Section 5.5
ANSI/TIA-603-E-2016 - Section 2.2.12

Test settings
1) RBW=1 kilz for below 1 Gz and 1 M for above 1 Gliz.

2) VBW =3 x RBW.

3) Detector = RMS

4)  Trace mode = Max hold

5)  Sweep time = Auto couple

6) Number of sweep points = 2 x span / RBW
7)  Allow trace to fully stabilize.
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Notes:

1.

2.

10.

On a test site, the EUT shall be placed at 80 cm or 1.5 m height on a turn table, and in the position
close to normal use as declared by the applicant.

The test antenna shall be oriented initially for vertical polarization located 3 m from EUT to
correspond to the fundamental frequency of the transmitter.

The turntable is rotated through 360°, and the receiving antenna scans in order to determine the
level of the maximized emission.

The test antenna shall be raised and lowered again through the specified range of height until the
maximum signal level is detected by the measuring receiver.

The maximum signal level detected by the measuring receiver shall be noted.

The EUT was replaced by half-wave dipole (1 Gz below) or horn antenna (1 G above)
connected to a signal generator.

The test antenna shall be raised and lowered through the specified range of height to ensure that
the maximum signal is received.

The input signal to the substitution antenna shall be adjusted to the level that produces a level
detected by the measuring corrected for the change of input attenuator setting of the measuring
receiver.

The input level to the substitution antenna shall be recorded as power level in dBm, corrected for
any change of input attenuator setting of the measuring receiver.

The measurement shall be repeated with the test antenna and the substitution antenna
orientated for horizontal polarization.
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Test results (Above 1 000 M)

Test mode . LTE B26
Frequency(Mlz) : 814.7
Channel . 26697

Bandwidth(Ml) : 1.4

e Frequency | Pol. Arg:?nna Cigglse Sult::\t,i;rte Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1629.37 \ 5.81 8.62 -50.79 -53.60 -13.00 40.60
244418 \ 5.85 10.60 -42.55 -47.30 -13.00 34.30
QPSK 3 257.35 \ 7.81 12.38 -38.63 -43.20 -13.00 30.20
4 075.44 \ 9.26 13.93 -37.73 -42.40 -13.00 29.40
Test mode : LTE B26
Frequency(Mf) : 819
Channel . 26740
Bandwidth(Mz) : 1.4
e Frequency | Pol. Arétgrnna (‘igglse SuE:\t’i;:Jte Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1637.16 H 5.79 8.64 -50.45 -53.30 -13.00 40.30
245443 Vv 5.88 10.62 -42.16 -46.90 -13.00 33.90
QPSK 3274.99 \Y 7.85 12.42 -38.03 -42.60 -13.00 29.60
4 093.90 \ 9.28 13.96 -39.82 -44.50 -13.00 31.50
Test mode : LTE B26
Frequency(Miz) : 823.3
Channel . 26783
Bandwidth(Mz) : 1.4
e Frequency | Pol. Arg:innna Cigglse Sult::\t,i;rte Level Limit Margin
[Miz] [VIH] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1645.78 H 5.76 8.65 -47.01 -49.90 -13.00 36.90
QPSK 2 467.56 \ 5.92 10.64 -41.08 -45.80 -13.00 32.80
3290.17 \ 7.88 12.46 -37.42 -42.00 -13.00 29.00
4113.60 \ 9.29 14.08 -38.11 -42.90 -13.00 29.90
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Test mode LTE B26
Frequency(Mi) 824
Channel 26790
Bandwidth(Mi) : 1.4
. Frequency | Pol. Argg:’lnna (igglse Suf:‘t’i;:‘te Level Limit Margin
[Miz] [V/H] [dBi] [dB] [dBm] [dBm] [dBm] [dB]
1 648.65 H 5.75 8.66 -50.39 -53.30 -13.00 40.30
OPSK 2473.72 H 5.93 10.65 -41.38 -46.10 -13.00 33.10
3298.78 H 7.90 12.47 -39.13 -43.70 -13.00 30.70
4 124.67 H 9.30 14.10 -37.10 -41.90 -13.00 28.90
Note.
1. E.LLR.P(dBm) = Substitute Level(dB) + Antenna gain(dBi) - C.L(Cable loss) (dB)
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8. Measurement equipmen
Equipment Name Manufacturer Model No. Serial No. Next Cal. Date
Spectrum Analyzer R&S FSV40-N 101462 24.10.12
Spectrum Analyzer Agilent N9040B US55230151 24.07.03
Divider Marki Microwave, PD-0040 D0006 24.07.04
DC Power Supply AGILENT E3632A MY40001543 25.04.24
Wideband Radio R&S CMWS500 106840 25.01.18
Communication Tester
Wideband Radio R&S CMWS500 141780 25.01.18
Communication Tester
Signal Generator R&S SMB100A 176206 25.01.18
Temp & Humid Myeongseong R&P CTHC-50P-DT 20150824-2 25.01.18
Chamber
Bi-log Antenna Teseq GmbH CBL6112D 62027 24 11.17
Bi-log Antenna ETS-LINDGREN 3143B 00228420 25.07.20
Horn Antenna ETS-LINDGREN 3117 00251528 25.01.26
Horn Antenna ETS-LINDGREN 3117 00227509 24.07.12
o SONOMA
Amplifier INSTRUMENT 310N 421822 24.10.12
o . BZR-0050400-
Amplifier B&Z Technologies 551028-252525 27736 24.07.04
. . Wainwright WHKX10-900-1000-
High pass Filter Instruments GmbH 15000-40SS i 24.07.04
End of test report
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