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1. Technical Information

Note: Provide by applicant.

1.1. Applicant and Manufacturer Information

Applicant:

Fell Technology AS

Applicant Address:

Bragernes Torg 2 3017 Drammen Norway

Manufacturer:

Fell Technology AS

Manufacturer Address:

Bragernes Torg 2 3017 Drammen Norway

1.2. Equipment Under Test (EUT) Description

Product Name:

Waterguard Hub

Sample No.: 2#
Hard.ware 1.0.0
Version:
Soft\{vare 1.0.0
Version:
Modulation Type: | QPSK, 16QAM
LTE Category: M1
Carri
arrier . Not Support
Aggregation:
Operation Band: | LTEBand2/4/12/13
Tx: 1850MHz-1910MHz
LTE Band 2
Rx: 1930MHz-1990MHz
Tx: 17710MHz-1755MHz
LTE Band 4
Frequency Rx: 2110MHz-2155MHz
Range: Tx: 699MHz — 716MHz
LTE Band 12
Rx: 729MHz—- 746MHz
Tx: 777TMHz-787MHz
LTE Band 13
Rx: 746MHz-756MHz
LTE Band 2 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Channel LTE Band 4 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Bandwidth: LTE Band 12 1.4MHz, 3 MHz, 5 MHz, 10MHz
LTE Band 13 5 MHz, 10MHz
Antenna Type: Fixed Internal Antenna
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Http://www.morlab.cn

E-mail: service@morlab.cn

Page 3 of 126




ORLAB
& REPORT No.: SZ22020094W04

-

LTE Band 2 3.00dBi
LTE Band 4 3.00dBi
Antenna Gain: -
LTE Band 12 -0.50dBi
LTE Band 13 -0.50dBi
AC Adapter
Brand Name: N/A
Model No.: SKO03T-2400100V
Accessory Serial No.: N/A
Information: Rated Output: 5V=700mA
Rated Input: 100-240V~50/60Hz, 0.6A
Manufacturer: ir;erlfc:\en SIMSUKIAN Electronic Technology

Note 1: For a more detailed description, please refer to Specification or User’s Manual supplied by
the applicant and/or manufacturer.
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1.3.Maximum E.R.P./E.l.R.P. and Emission Designator

LTE Band 2 Maximum E.R.P./E.l.R.P. (W) Emission Designator (99%0OBW)
BW(MHz) QPSK 16QAM QPSK 16QAM
20 0.258 0.263 1M14G7D 1M12W7D
15 0.258 0.262 1M13G7D OM97WT7D
10 0.265 0.255 1M13G7D 1MOOW7D
5 0.265 0.256 1M13G7D OM97WT7D
3 0.243 0.195 1M11G7D 0M96W7D
1.4 0.244 0.191 1M11G7D OM95W7D
LTE Band 4 Maximum E.R.P./E..R.P. (W) Emission Designator (99%0BW)
BW(MHz) QPSK 16QAM QPSK 16QAM
20 0.282 0.284 1M14G7D OM97WT7D
15 0.281 0.278 1M13G7D OM97W7D
10 0.282 0.281 1M13G7D OM99W7D
5 0.284 0.272 1M13G7D OM97WT7D
3 0.276 0.216 1M11G7D 0M96W7D
1.4 0.212 0.211 1M10G7D OM95W7D
LTE Band 12 Maximum E.R.P./E.I.R.P. (W) Emission Designator (99%0OBW)
BW(MHz) QPSK 16QAM QPSK 16QAM
10 0.105 0.108 1M12G7D OM97WT7D
5 0.104 0.106 1M18G7D OM96W7D
3 0.104 0.078 1M11G7D 0M95W7D
1.4 0.103 0.077 1M11G7D 1M10W7D
LTE Band 13 Maximum E.R.P./E..R.P. (W) Emission Designator (99%0BW)
BW(MHz) QPSK 16QAM BW(MHz) QPSK
10 0.084 0.085 1M12G7D 0M94W7D
5 0.090 0.092 1M12G7D OM96W7D

Shenzhen Morlab Communications Technology Co., Ltd.
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1.4.Test Standards and Results

The objective of the report is to perform testing according to Part 2, Part 22, Part 24, Part 27 for the

EUT FCC ID Certification:

No. | Identity Document Title
1 47 CER Part 2 FrequerTcy Allocations and Radio Treaty Matters; General Rules and
Regulations
2 47 CFR Part 24 Personal Communications Services
3 47 CFR Part 27 Miscellaneous Wireless Communications Services
Test detailed items/section required by FCC rules and results are as below:
Method
Section Description Test Date Test Engineer | Result | Determination
/Remark
2.1046 Transmitter
24.232(c) Conducted
Apr.02 to 22, i L
27.50(b)(10) | Output Power 2022 Li Huaijie PASS No deviation
27.50(d)(4) | and
27.50(c)(10) | E.R.P./E.I.LR.P.
o ied Apr.02 to 27,
21049 ceupie pr-be o Li Huaijie | PASS | No deviation
Bandwidth 2022
2.1055 Frequenc Apr. 28
24235 quency pr- 26, Li Huaijie | PASS | No deviation
Stability 2022
27.54
24.232(d), Peak to Apr.25 to 28, _ .
_ Li Huaijie PASS No deviation
27.50(d)(5) | Average Radio 2022
2.1051
24.238(a) Conducted
i Apr.25 to 28, . .
27.53(c)(2) | Spurious 2022 Li Huaijie PASS No deviation
27.53(9) Emissions
27.53(h)
2.1051
24.238
(@) Apr.25 to 28, . L
27.53(c)(2) Band Edge 2022 Li Huaijie PASS No deviation
27.53(g)
27.53(h)
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.1051
24.238(a) Radiated
, May.26, _
27.53(c)(2) Spurious 2022 Su Zhan PASS No deviation
27.53(9) Emissions
27.53(h)

Note 1: The tests were performed according to the method of measurements prescribed in
KDB971168 D01 v03 and ANSI/TIA-603-E-2016.

Note 2: The path loss during the RF test is calibrated to correct the results by the offset setting in
the test equipments. The ref offset 24.5dB contains two parts that cable loss 14.5dB and
Attenuator 10dB.

Note 3: Additions to, deviation, or exclusions from the method shall be judged in the “method
determination” column of add, deviate or exclude from the specific method shall be explained in
the "Remark" of the above table.

Note 4: When the test result is a critical value, we will use the measurement uncertainty give the
judgment result based on the 95% confidence intervals.

1.5.Environmental Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 15-35
Relative Humidity (%): 30-60
Atmospheric Pressure (kPa): 86-106
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.47 CFR Part 2, Part 24E, Part 27F&H&L
Requirements

2.1.Transmitter Conducted Output Power and E.R.P./E.l.R.P.

2.1.1. Requirement

According to FCC section 2.1046(a), for transmitters other than single sideband, independent
sideband and controlled carrier radiotelephone, power output shall be measured at the RF output
terminals when the transmitter is adjusted in accordance with the tune-up procedure to give the
values of current and voltage on the circuit elements specified in FCC section 2.1033(c)(8).

According to FCC section 24.232 (c) for LTE Band 2, Mobile and portable stations are limited to 2
watts E.I.R.P. and the equipment must employ a means for limiting power to the minimum
necessary for successful communications.

According to FCC section 27.50 (d)(4) for LTE Band 4, Fixed, mobile and portable (hand-held)
stations in the 1710-1755MHz band are limited to 1wat E.I.R.P.
According to FCC section 27.50 (c)(10) for LTE Band 12, Portable stations (hand-held devices)
operating in the 704-716MHz band are limited to 3watts E.R.P.

According to FCC section 27.50 (b)(10) for LTE Band 13, Portable stations (hand-held devices)
transmitting in the 746-757 MHz, 776-788 MHz, and 805-806 MHz bands are limited to 3 watts
E.R.P.

2.1.2. Test Description

Attenuator 1+

System Power
Simulator« Splitter.
EUT+
Power | Spectrum
Sensor+ Analyzer+ Aftenuator 2«

The EUT is coupled to the Spectrum Analyzer (SA) and the System Simulator (SS) with
Attenuators through the Power Splitter; the RF load attached to the EUT antenna terminal is
500hm; the path loss as the factor is calibrated to correct the reading. The EUT is commanded by
the SS to operate at the maximum output power. A call is established between the EUT and the
SS.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.1.3. Test Procedure

REPORT No.: SZ22020094W04

KDB 971168 D01v03 Section 5.2 and ANSI/TIA-603-E-2016.

E.l.R.P. (dBm) = Conducted Output Power (dBm) + Antenna Gain (dBi)
E.R.P. (dBm) = E.I.LR.P. (dBm) - 2.15

2.1.4. Result

Conducted Output Power:

LTE Band 2
RB RB Average Power | Average Power | Average Power
BW [MHz] | Modulation ) Low Middle High
Size | Offset
Ch. / Freq. Ch. / Freq. Ch. / Freq.

Channel 18700 18900 19100

Frequency (MHz) 1860 1880 1900
20 QPSK 1 0 20.92 20.87 21.12
20 QPSK 1 5 20.68 20.64 20.79
20 QPSK 3 0 21.03 21.00 20.90
20 QPSK 3 3 20.90 20.87 20.87

20 QPSK 6 0 20.87 20.90 20.81
20 16QAM 1 0 20.99 21.03 21.20
20 16QAM 1 5 20.87 20.77 21.00
20 16QAM 3 0 20.97 20.95 20.90
20 16QAM 3 3 20.69 20.80 20.65
20 16QAM 5 0 20.76 20.86 20.96

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MO R L A L o e s s s a'cva Mipiwwwmotsbon  Emal:sones@norbn
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LTE Band 2
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 18675 18900 19125
Frequency (MHz) 1857.5 1880 1902.5
15 QPSK 1 0 21.01 21.06 21.03
15 QPSK 1 5 20.46 20.74 20.88
15 QPSK 3 0 20.96 21.06 21.11
15 QPSK 3 3 20.79 20.92 20.88
15 QPSK 6 0 20.83 20.90 20.84
15 16QAM 1 0 20.86 21.19 21.02
15 16QAM 1 5 20.81 21.07 20.65
15 16QAM 3 0 20.90 21.03 20.85
15 16QAM 3 3 20.77 20.72 20.77
15 16QAM 5 0 20.81 21.05 20.94
LTE Band 2
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.

Channel 18650 18900 19150

Frequency (MHz) 1855 1880 1905

10 QPSK 1 0 20.85 20.92 21.04
10 QPSK 1 5 20.72 20.87 20.98
10 QPSK 3 0 21.04 21.24 21.01
10 QPSK 3 3 20.92 20.99 20.97
10 QPSK 6 0 19.93 20.02 19.86
10 16QAM 1 0 20.90 21.09 20.89
10 16QAM 1 5 20.68 20.87 20.86
10 16QAM 3 0 20.86 21.04 20.70
10 16QAM 3 3 20.72 20.91 20.66
10 16QAM 5 0 20.90 20.99 20.97

MORLAB
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LTE Band 2
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 18625 18900 19175
Frequency (MHz) 1852.5 1880 1907.5
5 QPSK 1 0 20.80 20.84 20.97
5 QPSK 1 5 20.64 20.73 21.01
5 QPSK 3 0 21.09 2112 21.24
5 QPSK 3 3 20.94 20.98 21.00
5 QPSK 6 0 19.94 19.97 19.87
5 16QAM 1 0 21.02 21.05 21.07
5 16QAM 1 5 20.92 20.93 20.97
5 16QAM 3 0 21.01 21.05 20.85
5 16QAM 3 3 20.74 20.88 20.58
5 16QAM 5 0 19.87 19.96 19.96
LTE Band 2
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 18615 18900 19185
Frequency (MHz) 1851.5 1880 1908.5
3 QPSK 1 0 20.77 20.85 20.86
3 QPSK 1 5 20.64 20.73 20.74
3 QPSK 3 0 19.91 20.00 19.90
3 QPSK 3 3 19.70 19.79 19.74
3 QPSK 6 0 18.78 18.88 18.73
3 16QAM 1 0 19.75 19.80 19.91
3 16QAM 1 5 19.64 19.64 19.77
3 16QAM 3 0 18.68 18.86 18.85
3 16QAM 3 3 18.46 18.64 18.59
3 16QAM 5 0 18.59 18.78 18.53
MORLAB Lt udings. Feivang Seence Park, o 8 LorgChang Road, e BoTORIROssE | e onTRvR0RR
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LTE Band 2
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 18607 18900 19193
Frequency (MHz) 1850.7 1880 1909.3
1.4 QPSK 1 0 19.33 18.64 20.88
1.4 QPSK 1 5 19.84 20.67 20.78
1.4 QPSK 3 0 19.74 19.84 19.92
1.4 QPSK 3 3 19.54 19.73 19.75
1.4 QPSK 6 0 19.74 18.83 18.74
1.4 16QAM 1 0 19.53 19.80 19.74
1.4 16QAM 1 5 19.73 19.66 19.58
1.4 16QAM 3 0 19.80 18.91 18.75
1.4 16QAM 3 3 19.62 18.66 18.61
1.4 16QAM 5 0 19.71 18.47 18.64
MORLAB Lt udings. Feivang Seence Park, o 8 LorgChang Road, e BoTORIROssE | e onTRvR0RR
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LTE Band 4
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.

Channel 20050 20175 20300

Frequency (MHz) 1720 1732.5 1745

20 QPSK 1 0 21.24 21.38 21.50
20 QPSK 1 5 21.02 21.17 21.36
20 QPSK 3 0 21.15 21.42 21.48
20 QPSK 3 3 20.92 21.26 21.26
20 QPSK 6 0 20.96 21.23 21.31
20 16QAM 1 0 21.20 21.30 21.54
20 16QAM 1 5 20.91 21.06 21.38
20 16QAM 3 0 20.96 21.23 21.38
20 16QAM 3 3 20.79 21.08 21.20
20 16QAM 5 0 21.02 21.17 21.38

LTE Band 4
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.

Channel 20025 20175 20325
Frequency (MHz) 1717.5 1732.5 1747.5

15 QPSK 1 0 21.24 21.38 21.50
15 QPSK 1 5 21.02 21.17 21.36
15 QPSK 3 0 21.15 21.42 21.48
15 QPSK 3 3 20.92 21.26 21.26
15 QPSK 6 0 20.96 21.23 21.31
15 16QAM 1 0 21.20 21.30 21.54
15 16QAM 1 5 20.91 21.06 21.38
15 16QAM 3 0 20.96 21.23 21.38
15 16QAM 3 3 20.79 21.08 21.20
15 16QAM 5 0 21.02 21.17 21.38
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LTE Band 4
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 20025 20175 20325
Frequency (MHz) 1717.5 1732.5 1747.5
10 QPSK 1 0 21.24 21.38 21.50
10 QPSK 1 5 21.02 21.17 21.36
10 QPSK 3 0 21.15 21.42 21.48
10 QPSK 3 3 20.92 21.26 21.26
10 QPSK 6 0 20.96 21.23 21.31
10 16QAM 1 0 21.20 21.30 21.54
10 16QAM 1 5 20.91 21.06 21.38
10 16QAM 3 0 20.96 21.23 21.38
10 16QAM 3 3 20.79 21.08 21.20
10 16QAM 5 0 21.02 21.17 21.38
LTE Band 4
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.

Channel 19975 20175 20375
Frequency (MHz) 1712.5 1732.5 1752.5

5 QPSK 1 0 21.24 21.38 21.50
5 QPSK 1 5 21.02 21.17 21.36
5 QPSK 3 0 21.15 21.42 21.48
5 QPSK 3 3 20.92 21.26 21.26
5 QPSK 6 0 20.96 21.23 21.31
5 16QAM 1 0 21.20 21.30 21.54
5 16QAM 1 5 20.91 21.06 21.38
5 16QAM 3 0 20.96 21.23 21.38
5 16QAM 3 3 20.79 21.08 21.20
5 16QAM 5 0 21.02 21.17 21.38
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LTE Band 4
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 19965 20175 20385
Frequency (MHz) 1711.5 1732.5 1753.5
3 QPSK 1 0 21.24 21.38 21.50
3 QPSK 1 5 21.02 21.17 21.36
3 QPSK 3 0 21.15 21.42 21.48
3 QPSK 3 3 20.92 21.26 21.26
3 QPSK 6 0 20.96 21.23 21.31
3 16QAM 1 0 21.20 21.30 21.54
3 16QAM 1 5 20.91 21.06 21.38
3 16QAM 3 0 20.96 21.23 21.38
3 16QAM 3 3 20.79 21.08 21.20
3 16QAM 5 0 21.02 21.17 21.38
LTE Band 4
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.

Channel 19957 20175 20393
Frequency (MHz) 1710.7 1732.5 1754.3

1.4 QPSK 1 0 20.05 20.10 20.08
1.4 QPSK 1 5 19.93 20.23 20.08
1.4 QPSK 3 0 19.50 20.26 20.18
1.4 QPSK 3 3 19.70 20.03 20.08
1.4 QPSK 6 0 19.71 19.82 20.07
1.4 16QAM 1 0 19.69 20.22 20.06
1.4 16QAM 1 5 19.71 19.98 19.87
1.4 16QAM 3 0 19.50 19.83 19.99
1.4 16QAM 3 3 19.50 19.83 20.01
1.4 16QAM 5 0 19.71 19.82 20.25
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LTE Band 12
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 23060 23095 23130
Frequency (MHz) 704 707.5 711
10 QPSK 1 0 20.70 20.43 20.52
10 QPSK 1 5 20.34 20.35 20.34
10 QPSK 3 0 20.58 20.61 20.63
10 QPSK 3 3 20.38 20.55 20.46
10 QPSK 6 0 19.44 19.48 19.45
10 16QAM 1 0 20.80 20.65 20.84
10 16QAM 1 5 20.44 20.59 20.45
10 16QAM 3 0 20.63 20.61 20.50
10 16QAM 3 3 20.30 20.44 20.40
10 16QAM 5 0 20.61 20.63 20.74
LTE Band 12
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 23035 23095 23155
Frequency (MHz) 701.5 707.5 713.5
5 QPSK 1 0 20.47 20.58 20.56
5 QPSK 1 5 20.29 20.38 20.35
5 QPSK 3 0 20.57 20.59 20.65
5 QPSK 3 3 20.42 20.52 20.46
5 QPSK 6 0 19.48 19.52 19.47
5 16QAM 1 0 20.64 20.69 20.77
5 16QAM 1 5 20.46 20.62 20.59
5 16QAM 3 0 20.50 20.75 20.43
5 16QAM 3 3 20.27 20.44 20.20
5 16QAM 5 0 19.66 19.56 19.46
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LTE Band 12
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 23025 23095 23165
Frequency (MHz) 700.5 707.5 714.5
3 QPSK 1 0 20.29 20.67 20.22
3 QPSK 1 5 20.01 20.36 19.87
3 QPSK 3 0 19.45 19.60 19.36
3 QPSK 3 3 19.33 19.47 19.26
3 QPSK 6 0 18.31 18.42 18.23
3 16QAM 1 0 19.59 19.45 19.40
3 16QAM 1 5 19.39 19.37 19.22
3 16QAM 3 0 18.78 18.57 18.55
3 16QAM 3 3 18.54 18.30 18.17
3 16QAM 5 0 18.52 18.37 18.20
LTE Band 12
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 23017 23095 23173
Frequency (MHz) 699.7 707.5 715.3
1.4 QPSK 1 0 20.21 20.63 20.28
1.4 QPSK 1 5 19.13 20.55 19.99
1.4 QPSK 3 0 19.15 19.67 19.35
1.4 QPSK 3 3 19.03 19.43 19.23
1.4 QPSK 6 0 19.20 18.39 18.12
1.4 16QAM 1 0 19.12 19.38 19.19
1.4 16QAM 1 5 19.12 19.12 18.99
1.4 16QAM 3 0 19.12 18.60 18.23
1.4 16QAM 3 3 19.32 18.49 17.86
1.4 16QAM 5 0 19.12 18.48 18.21
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LTE Band 13
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel / 23230 /
Frequency (MHz) / 782 /
10 QPSK 1 0 / 19.51 /
10 QPSK 1 5 / 19.58 /
10 QPSK 3 0 / 19.73 /
10 QPSK 3 3 / 19.55 /
10 QPSK 6 0 / 18.50 /
10 16QAM 1 0 / 19.59 /
10 16QAM 1 5 / 19.57 /
10 16QAM 3 0 / 19.80 /
10 16QAM 3 3 / 19.55 /
10 16QAM 5 0 / 19.67 /
LTE Band 13
RB RB Average Power | Average Power | Average Power
BW [MHZz] | Modulation Size Offset Low Middle High
Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 23205 23230 23255
Frequency (MHz) 779.5 782 784.5
5 QPSK 1 0 19.68 19.77 20.00
5 QPSK 1 5 19.56 19.73 19.96
5 QPSK 3 0 19.73 19.86 20.05
5 QPSK 3 3 19.55 19.67 19.88
5 QPSK 6 0 18.50 18.63 18.94
5 16QAM 1 0 19.71 19.69 20.13
5 16QAM 1 5 19.68 19.73 19.94
5 16QAM 3 0 19.76 19.88 20.06
5 16QAM 3 3 19.47 19.77 19.88
5 16QAM 5 0 18.57 18.81 19.07
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LTE Band 2 Measured E.I.R.P.
BW [MHz] | Modulation | & | RB Low Middle High
Size Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 18700 18900 19100
Frequency (MHz) 1860 1880 1900
dBm w dBm w dBm w
20 QPSK 1 0 23.92 | 0.247 | 23.87 | 0.244 | 2412 | 0.258
20 QPSK 1 5 23.68 | 0.233 | 23.64 | 0.231 | 23.79 | 0.239
20 QPSK 3 0 24.03 | 0.253 | 24.00 | 0.251 | 23.90 | 0.245
20 QPSK 3 3 23.90 | 0.245 | 23.87 | 0.244 | 23.87 | 0.244
20 QPSK 6 0 23.87 | 0.244 | 23.90 | 0.245 | 23.81 | 0.240
20 16QAM 1 0 23.99 | 0.251 | 24.03 | 0.253 | 24.20 | 0.263
20 16QAM 1 5 23.87 | 0.244 | 23.77 | 0.238 | 24.00 | 0.251
20 16QAM 3 0 23.97 | 0.249 | 23.95 | 0.248 | 23.90 | 0.245
20 16QAM 3 3 23.69 | 0.234 | 23.80 | 0.240 | 23.65 | 0.232
20 16QAM 5 0 23.76 | 0.238 | 23.86 | 0.243 | 23.96 | 0.249
LTE Band 2 Measured E.I.R.P.
BW [MHz] | Modulation RB RB Low Middle High
Size Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 18675 18900 19125
Frequency (MHz) 1857.5 1880 1902.5
dBm w dBm w dBm W
15 QPSK 1 0 24.01 | 0.252 24.06 0.255 | 24.03 | 0.253
15 QPSK 1 5 23.46 | 0.222 23.74 0.237 | 23.88 | 0.244
15 QPSK 3 0 23.96 | 0.249 24.06 0.255 | 2411 | 0.258
15 QPSK 3 3 23.79 | 0.239 23.92 0.247 | 23.88 | 0.244
15 QPSK 6 0 23.83 | 0.242 23.90 0.245 | 23.84 | 0.242
15 16QAM 1 0 23.86 | 0.243 2419 0.262 | 24.02 | 0.252
15 16QAM 1 5 23.81 | 0.240 24.07 0.255 | 23.65 | 0.232
15 16QAM 3 0 23.90 | 0.245 24.03 0.253 | 23.85 | 0.243
15 16QAM 3 3 23.77 | 0.238 23.72 0.236 | 23.77 | 0.238
15 16QAM 5 0 23.81 | 0.240 24.05 0.254 | 23.94 | 0.248
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LTE Band 2 Measured E.I.R.P.
BW [MHz] | Modulation | & | RB Low Middle High
Size Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 18650 18900 19150
Frequency (MHz) 1855 1880 1905
dBm w dBm W dBm W
10 QPSK 1 0 23.85 | 0.243 | 23.92 | 0.247 | 24.04 | 0.254
10 QPSK 1 5 23.72 | 0.236 | 23.87 | 0.244 | 23.98 | 0.250
10 QPSK 3 0 2404 | 0.254 | 2424 | 0.265 | 24.01 | 0.252
10 QPSK 3 3 23.92 | 0.247 | 23.99 | 0.251 | 23.97 | 0.249
10 QPSK 6 0 2293 | 0.196 | 23.02 | 0.200 | 22.86 | 0.193
10 16QAM 1 0 23.90 | 0.245 | 24.09 | 0.256 | 23.89 | 0.245
10 16QAM 1 5 23.68 | 0.233 | 23.87 | 0.244 | 23.86 | 0.243
10 16QAM 3 0 23.86 | 0.243 | 24.04 | 0.254 | 23.70 | 0.234
10 16QAM 3 3 23.72 | 0.236 | 23.91 | 0.246 | 23.66 | 0.232
10 16QAM 5 0 23.90 | 0.245 | 23.99 | 0.251 | 23.97 | 0.249
LTE Band 2 Measured E.I.R.P.
BW [MHz] | Modulation RB RB Low Middle High
Size Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 18625 18900 19175
Frequency (MHZz) 1852.5 1880 1907.5
dBm w dBm w dBm w
5 QPSK 1 0 23.80 | 0.240 | 23.84 | 0.242 | 23.97 | 0.249
5 QPSK 1 5 23.64 | 0.231 | 23.73 | 0.236 | 24.01 | 0.252
5 QPSK 3 0 24.09 | 0.256 | 2412 | 0.258 | 24.24 | 0.265
5 QPSK 3 3 23.94 | 0.248 | 23.98 | 0.250 | 24.00 | 0.251
5 QPSK 6 0 2294 | 0197 | 2297 | 0.198 | 22.87 | 0.194
5 16QAM 1 0 24.02 | 0.252 | 24.05 | 0.254 | 24.07 | 0.255
5 16QAM 1 5 23.92 | 0.247 | 23.93 | 0.247 | 23.97 | 0.249
5 16QAM 3 0 24.01 | 0.252 | 24.05 | 0.254 | 23.85 | 0.243
5 16QAM 3 3 23.74 | 0.237 | 23.88 | 0.244 | 23.58 | 0.228
5 16QAM 5 0 22.87 | 0.194 | 2296 | 0.198 | 22.96 | 0.198
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LTE Band 2 Measured E.I.R.P.
BW [MHz] | Modulation | & | RB Low Middle High
Size Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 18615 18900 19185
Frequency (MHz) 1851.5 1880 1908.5
dBm w dBm w dBm W
3 QPSK 1 0 23.77 | 0.238 | 23.85 | 0.243 | 23.86 | 0.243
3 QPSK 1 5 23.64 | 0.231 | 23.73 | 0.236 | 23.74 | 0.237
3 QPSK 3 0 2291 | 0.195 | 23.00 | 0.200 | 22.90 | 0.195
3 QPSK 3 3 2270 | 0.186 | 22.79 | 0.190 | 22.74 | 0.188
3 QPSK 6 0 21.78 | 0.151 | 21.88 | 0.154 | 21.73 | 0.149
3 16QAM 1 0 2275 | 0.188 | 22.80 | 0.191 | 2291 | 0.195
3 16QAM 1 5 2264 | 0.184 | 22.64 | 0.184 | 22.77 | 0.189
3 16QAM 3 0 2168 | 0.147 | 21.86 | 0.153 | 21.85 | 0.153
3 16QAM 3 3 2146 | 0.140 | 21.64 | 0.146 | 21.59 | 0.144
3 16QAM 5 0 2159 | 0.144 | 21.78 | 0.151 | 21.53 | 0.142
LTE Band 2 Measured E.I.R.P.
BW [MHz] | Modulation RB RB Low Middle High
Size Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 18607 18900 19193
Frequency (MHZz) 1850.7 1880 1909.3
dBm w dBm w dBm w
1.4 QPSK 1 0 22.33 | 0.171 | 21.64 | 0.146 | 23.88 | 0.244
1.4 QPSK 1 5 22.84 | 0.192 | 23.67 | 0.233 | 23.78 | 0.239
1.4 QPSK 3 0 22.74 | 0.188 | 22.84 | 0.192 | 22.92 | 0.196
1.4 QPSK 3 3 2254 | 0179 | 22.73 | 0.187 | 22.75 | 0.188
1.4 QPSK 6 0 22.74 | 0.188 | 21.83 | 0.152 | 21.74 | 0.149
1.4 16QAM 1 0 2253 | 0.179 | 22.80 | 0.191 | 22.74 | 0.188
1.4 16QAM 1 5 22.73 | 0.187 | 22.66 | 0.185 | 22.58 | 0.181
1.4 16QAM 3 0 22.80 | 0.191 | 2191 | 0.155 | 21.75 | 0.150
1.4 16QAM 3 3 22.62 | 0.183 | 21.66 | 0.147 | 21.61 | 0.145
1.4 16QAM 5 0 22.71 | 0.187 | 21.47 | 0.140 | 21.64 | 0.146
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LTE Band 4 Measured E.I.R.P.
BW , RB RB Low Middle High
Modulation )
[MHZz] Size Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 20050 20175 20300
Frequency (MHz) 1720 1732.5 1745
dBm w dBm w dBm w
20 QPSK 1 0 2424 | 0.265 | 24.38 | 0.274 | 2450 | 0.282
20 QPSK 1 5 24.02 | 0.252 | 2417 | 0.261 24.36 | 0.273
20 QPSK 3 0 24.15 | 0.260 | 24.42 0.277 | 24.48 | 0.281
20 QPSK 3 3 23.92 | 0.247 | 2426 | 0.267 | 24.26 | 0.267
20 QPSK 6 0 23.96 | 0.249 | 24.23 | 0.265 | 24.31 0.270
20 16QAM 1 0 2420 | 0.263 | 24.30 | 0.269 | 24.54 | 0.284
20 16QAM 1 5 23.91 | 0.246 | 24.06 | 0.255 | 24.38 | 0.274
20 16QAM 3 0 23.96 | 0.249 | 2423 | 0.265 | 24.38 | 0.274
20 16QAM 3 3 23.79 | 0.239 | 24.08 | 0.256 | 24.20 | 0.263
20 16QAM 5 0 24.02 | 0.252 | 2417 | 0.261 24.38 | 0.274
LTE Band 4 Measured E.I.LR.P.
BW Modulation RB RB Low Middle High
[MHZz] Size | Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 20025 20175 20325
Frequency (MHz) 1717.5 1732.5 1747.5
dBm w dBm w dBm w
15 QPSK 1 0 2425 | 0.266 | 24.45 | 0.279 | 24.49 | 0.281
15 QPSK 1 5 24.02 | 0.252 | 24.22 0.264 | 24.34 | 0.272
15 QPSK 3 0 2414 | 0.259 | 24.48 | 0.281 24.49 | 0.281
15 QPSK 3 3 24.02 | 0.252 | 2425 | 0.266 | 24.32 | 0.270
15 QPSK 6 0 23.97 | 0.249 | 2419 | 0.262 | 24.30 | 0.269
15 16QAM 1 0 2420 | 0.263 | 2419 | 0.262 | 24.44 | 0.278
15 16QAM 1 5 24.07 | 0.255 | 2415 | 0.260 | 24.33 | 0.271
15 16QAM 3 0 24.00 | 0.251 | 24.28 | 0.268 | 24.29 | 0.269
15 16QAM 3 3 23.81 | 0.240 | 24.08 | 0.256 | 24.12 | 0.258
15 16QAM 5 0 24.02 | 0.252 | 24.21 0.264 | 24.33 | 0.271
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LTE Band 4 Measured E.I.R.P.
BW , RB RB Low Middle High
Modulation )
[MHZz] Size Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 20000 20175 20350
Frequency (MHz) 1715 1732.5 1750
dBm W dBm W dBm W
10 QPSK 1 0 24.07 | 0.255 | 24.46 0.279 | 2445 | 0.279
10 QPSK 1 5 23.93 | 0.247 | 24.27 0.267 | 24.31 0.270
10 QPSK 3 0 2414 | 0.259 | 24.50 0.282 | 24.44 | 0.278
10 QPSK 3 3 24.01 | 0.252 | 24.30 0.269 | 24.21 0.264
10 QPSK 6 0 23.08 | 0.203 | 23.31 0.214 | 23.28 | 0.213
10 16QAM 1 0 2421 | 0.264 | 24.33 0.271 24.26 | 0.267
10 16QAM 1 5 24.06 | 0.255 | 24.09 0.256 | 24.16 | 0.261
10 16QAM 3 0 24.09 | 0.256 | 24.30 0.269 | 24.30 | 0.269
10 16QAM 3 3 23.73 | 0.236 | 24.18 0.262 | 24.09 | 0.256
10 16QAM 5 0 24.03 | 0.253 | 24.34 0.272 | 24.30 | 0.269
LTE Band 4 Measured E.I.R.P.
BW _ RB RB Low Middle High
Modulation )
[MHZ] Size Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 19975 20175 20375
Frequency (MHz) 1712.5 1732.5 1752.5
dBm w dBm w dBm w
5 QPSK 1 0 2419 | 0.262 | 24.40 0.275 | 24.53 | 0.284
5 QPSK 1 5 23.97 | 0.249 | 24.07 0.255 | 24.39 | 0.275
5 QPSK 3 0 24.20 | 0.263 | 24.43 0.277 | 2443 | 0.277
5 QPSK 3 3 23.97 | 0.249 | 24.30 0.269 | 24.20 | 0.263
5 QPSK 6 0 23.06 | 0.202 | 23.39 0.218 | 23.28 | 0.213
5 16QAM 1 0 24.15 | 0.260 | 24.33 0.271 24.48 | 0.281
5 16QAM 1 5 24.06 | 0.255 | 24.22 0.264 | 24.24 | 0.265
5 16QAM 3 0 24.08 | 0.256 | 24.32 0.270 | 24.27 | 0.267
5 16QAM 3 3 23.83 | 0.242 | 24.14 0.259 | 24.05 | 0.254
5 16QAM 5 0 23.19 | 0.208 | 23.33 0.215 | 23.34 | 0.216
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LTE Band 4 Measured E.I.R.P.
BW , RB RB Low Middle High
Modulation )
[MHZz] Size Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 19965 20175 20385
Frequency (MHz) 1711.5 1732.5 1753.5
dBm W dBm W dBm W
3 QPSK 1 0 21.77 | 0.150 | 24.41 0.276 | 24.29 | 0.269
3 QPSK 1 5 23.76 | 0.238 | 24.21 0.264 | 24.16 | 0.261
3 QPSK 3 0 22.89 | 0.195 | 23.29 0.213 | 23.33 | 0.215
3 QPSK 3 3 22.78 | 0.190 | 23.10 0.204 | 23.15 | 0.207
3 QPSK 6 0 21.85 | 0.153 | 22.20 0.166 | 22.29 | 0.169
3 16QAM 1 0 22.76 | 0.189 | 23.13 0.206 | 23.34 | 0.216
3 16QAM 1 5 22.63 | 0.183 | 23.03 0.201 23.19 | 0.208
3 16QAM 3 0 21.53 | 0.142 | 22.31 0.170 | 2243 | 0.175
3 16QAM 3 3 21.54 | 0.143 | 21.92 0.156 | 22.29 | 0.169
3 16QAM 5 0 21.77 | 0.150 | 22.16 0.164 | 22.17 | 0.165
LTE Band 4 Measured E.I.R.P.
BW _ RB RB Low Middle High
Modulation )
[MHZ] Size Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 19957 20175 20393
Frequency (MHz) 1710.7 1732.5 1754.3
dBm w dBm w dBm w
14 QPSK 1 0 23.05 | 0.202 | 23.10 0.204 | 23.08 | 0.203
14 QPSK 1 5 22.93 | 0.196 | 23.23 0.210 | 23.08 | 0.203
14 QPSK 3 0 2250 | 0.178 | 23.26 0.212 | 23.18 | 0.208
14 QPSK 3 3 22.70 | 0.186 | 23.03 0.201 23.08 | 0.203
14 QPSK 6 0 22.71 | 0.187 | 22.82 0.191 23.07 | 0.203
14 16QAM 1 0 22.69 | 0.186 | 23.22 0.210 | 23.06 | 0.202
14 16QAM 1 5 22.71 | 0.187 | 22.98 0.199 | 22.87 | 0.194
14 16QAM 3 0 2250 | 0.178 | 22.83 0.192 | 22.99 | 0.199
14 16QAM 3 3 2250 | 0.178 | 22.83 0.192 | 23.01 0.200
14 16QAM 5 0 22.71 | 0.187 | 22.82 0.191 23.25 | 0.211
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LTE Band 12 Measured E.R.P.
BW | Modulation | RB Size | P Low Middle High
[MHZ] Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 23060 23095 23130
Frequency (MHz) 704 707.5 711
dBm W dBm w dBm w
10 QPSK 1 0 20.20 | 0.105 | 19.93 | 0.098 | 20.02 | 0.100
10 QPSK 1 5 19.84 | 0.096 | 19.85 | 0.097 | 19.84 | 0.096
10 QPSK 3 0 20.08 | 0.102 | 20.11 | 0.103 | 20.13 | 0.103
10 QPSK 3 3 19.88 | 0.097 | 20.05 | 0.101 19.96 | 0.099
10 QPSK 6 0 18.94 | 0.078 | 18.98 | 0.079 | 18.95 | 0.079
10 16QAM 1 0 20.30 | 0.107 | 20.15 | 0.104 | 20.34 | 0.108
10 16QAM 1 5 19.94 | 0.099 | 20.09 | 0.102 | 19.95 | 0.099
10 16QAM 3 0 20.13 | 0.103 | 20.11 | 0.103 | 20.00 | 0.100
10 16QAM 3 3 19.80 | 0.095 | 19.94 | 0.099 | 19.90 | 0.098
10 16QAM 5 0 20.11 | 0.103 | 20.13 | 0.103 | 20.24 | 0.106
LTE Band 12 Measured E.R.P.
BW _ _ RB Low Middle High
Modulation | RB Size
[MHZz] Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 23035 23095 23155
Frequency (MHz) 701.5 707.5 713.5
dBm w dBm w dBm w
5 QPSK 1 0 19.97 | 0.099 | 20.08 | 0.102 | 20.06 | 0.101
5 QPSK 1 5 19.79 | 0.095 | 19.88 | 0.097 | 19.85 | 0.097
5 QPSK 3 0 20.07 | 0.102 | 20.09 | 0.102 | 20.15 | 0.104
5 QPSK 3 3 19.92 | 0.098 | 20.02 | 0.100 | 19.96 | 0.099
5 QPSK 6 0 18.98 | 0.079 | 19.02 | 0.080 | 18.97 | 0.079
5 16QAM 1 0 20.14 | 0.103 | 20.19 | 0.104 | 20.27 | 0.106
5 16QAM 1 5 19.96 | 0.099 | 20.12 | 0.103 | 20.09 | 0.102
5 16QAM 3 0 20.00 | 0.100 | 20.25 | 0.106 | 19.93 | 0.098
5 16QAM 3 3 19.77 | 0.095 | 19.94 | 0.099 | 19.70 | 0.093
5 16QAM 5 0 19.16 | 0.082 | 19.06 | 0.081 18.96 | 0.079
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LTE Band 12 Measured E.R.P.
BW | Modulation | RB Size | P Low Middle High
[MHZ] Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 23025 23095 23165
Frequency (MHz) 700.5 707.5 714.5
dBm w dBm w dBm w
3 QPSK 1 0 19.79 | 0.095 | 20.17 | 0.104 | 19.72 | 0.094
3 QPSK 1 5 19.51 | 0.089 | 19.86 | 0.097 | 19.37 | 0.086
3 QPSK 3 0 18.95 | 0.079 | 19.10 | 0.081 18.86 | 0.077
3 QPSK 3 3 18.83 | 0.076 | 18.97 | 0.079 | 18.76 | 0.075
3 QPSK 6 0 17.81 | 0.060 | 1792 | 0.062 | 17.73 | 0.059
3 16QAM 1 0 19.09 | 0.081 18.95 | 0.079 | 18.90 | 0.078
3 16QAM 1 5 18.89 | 0.077 | 18.87 | 0.077 | 18.72 | 0.074
3 16QAM 3 0 18.28 | 0.067 | 18.07 | 0.064 | 18.05 | 0.064
3 16QAM 3 3 18.04 | 0.064 | 17.80 | 0.060 | 17.67 | 0.058
3 16QAM 5 0 18.02 | 0.063 | 17.87 | 0.061 17.70 | 0.059
LTE Band 12 Measured E.R.P.
BW Modulation | RB Size RB Low Middle High
[MHZ] Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 23017 23095 23173
Frequency (MHz) 699.7 707.5 715.3
dBm w dBm w dBm w
14 QPSK 1 0 19.71 | 0.094 | 20.13 | 0.103 | 19.78 | 0.095
14 QPSK 1 5 18.63 | 0.073 | 20.05 | 0.101 19.49 | 0.089
14 QPSK 3 0 18.65 | 0.073 | 19.17 | 0.083 | 18.85 | 0.077
14 QPSK 3 3 18.53 | 0.071 18.93 | 0.078 | 18.73 | 0.075
1.4 QPSK 6 0 18.70 | 0.074 | 17.89 | 0.062 | 17.62 | 0.058
1.4 16QAM 1 0 18.62 | 0.073 | 18.88 | 0.077 | 18.69 | 0.074
1.4 16QAM 1 5 18.62 | 0.073 | 18.62 | 0.073 | 18.49 | 0.071
1.4 16QAM 3 0 18.62 | 0.073 | 18.10 | 0.065 | 17.73 | 0.059
1.4 16QAM 3 3 18.82 | 0.076 | 17.99 | 0.063 | 17.36 | 0.054
1.4 16QAM 5 0 18.62 | 0.073 | 17.98 | 0.063 | 17.71 0.059
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LTE Band 13 Measured E.R.P.
BW | Modulation | RB Size | P Low Middle High
[MHZ] Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel / 23230 /
Frequency (MHz) / 782 /
dBm W dBm w dBm w
10 QPSK 1 0 / / 19.01 | 0.080 / /
10 QPSK 1 5 / / 19.08 | 0.081 / /
10 QPSK 3 0 / / 19.23 | 0.084 / /
10 QPSK 3 3 / / 19.05 | 0.080 / /
10 QPSK 6 0 / / 18.00 | 0.063 / /
10 16QAM 1 0 / / 19.09 | 0.081 / /
10 16QAM 1 5 / / 19.07 | 0.081 / /
10 16QAM 3 0 / / 19.30 | 0.085 / /
10 16QAM 3 3 / / 19.05 | 0.080 / /
10 16QAM 5 0 / / 19.17 | 0.083 / /
LTE Band 13 Measured E.R.P.
BW _ _ RB Low Middle High
Modulation | RB Size
[MHZz] Offset Ch. / Freq. Ch. / Freq. Ch. / Freq.
Channel 23205 23230 23255
Frequency (MHz) 779.5 782 784.5
dBm w dBm w dBm w
5 QPSK 1 0 19.18 | 0.083 | 19.27 | 0.085 | 19.50 | 0.089
5 QPSK 1 5 19.06 | 0.081 19.23 | 0.084 | 19.46 | 0.088
5 QPSK 3 0 19.23 | 0.084 | 19.36 | 0.086 | 19.55 | 0.090
5 QPSK 3 3 19.05 | 0.080 | 19.17 | 0.083 | 19.38 | 0.087
5 QPSK 6 0 18.00 | 0.063 | 18.13 | 0.065 | 18.44 | 0.070
5 16QAM 1 0 19.21 | 0.083 | 19.19 | 0.083 | 19.63 | 0.092
5 16QAM 1 5 19.18 | 0.083 | 19.23 | 0.084 | 19.44 | 0.088
5 16QAM 3 0 19.26 | 0.084 | 19.38 | 0.087 | 19.56 | 0.090
5 16QAM 3 3 18.97 | 0.079 | 19.27 | 0.085 | 19.38 | 0.087
5 16QAM 5 0 18.07 | 0.064 | 18.31 | 0.068 | 18.57 | 0.072
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2.2.0ccupied Bandwidth

2.2.1. Requirement

According to FCC section 2.1049, the occupied bandwidth 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. Occupied bandwidth is also
known as the 99% emission bandwidth.

2.2.2. Test Description

Attenuator 1+

System Power
Simulator+ Splitter
EUT«
Spectrum
Analyzer+
Attenuator 2+

The EUT is coupled to the Spectrum Analyzer (SA) and the System Simulator (SS) with
Attenuators through the Power Splitter; the RF load attached to the EUT antenna terminal is
500hm; the path loss as the factor is calibrated to correct the reading. The EUT is commanded by
the SS to operate at the maximum output power. A call is established between the EUT and the
SS.

2.2.3. Test Procedure

KDB 971168 D01v03 Section 4.1 and ANSI/TIA-603-E-2016.

2.2.4. Test Result

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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LTE Band 2
BW(MHz) | Channel Level Modulation 99% BW(MHz) 26dB BW(MHz)
Low QPSK 1.11 1.37
Low 16QAM 0.94 1.16
4 Mid QPSK 1.11 1.36
Mid 16QAM 0.95 1.19
High QPSK 1.10 1.34
High 16QAM 0.95 1.30
Low QPSK 1.11 1.31
Low 16QAM 0.96 1.16
s Mid QPSK 1.10 1.35
Mid 16QAM 0.96 1.31
High QPSK 1.11 1.37
High 16QAM 0.95 1.15
Low QPSK 1.13 1.33
Low 16QAM 0.97 1.24
. Mid QPSK 1.13 1.34
Mid 16QAM 0.97 1.20
High QPSK 1.10 1.33
High 16QAM 0.96 1.17
Low QPSK 1.13 1.33
Low 16QAM 0.99 1.26
. Mid QPSK 1.12 1.42
Mid 16QAM 0.95 1.20
High QPSK 1.12 1.32
High 16QAM 1.00 1.34
Low QPSK 1.11 1.40
Low 16QAM 0.97 1.20
" Mid QPSK 1.12 1.44
Mid 16QAM 0.95 1.17
High QPSK 1.13 1.36
High 16QAM 0.96 1.25
Low QPSK 1.14 1.45
Low 16QAM 0.98 1.26
20 Mid QPSK 1.12 1.32
Mid 16QAM 1.12 1.32
High QPSK 1.12 1.32
High 16QAM 0.96 1.19
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LTE Band 4
BW(MHz) | Channel Level Modulation 99% BW(MHz) 26dB BW(MHz)
Low QPSK 1.10 1.33
Low 16QAM 0.94 1.16
4 Mid QPSK 1.10 1.36
Mid 16QAM 0.95 1.17
High QPSK 1.10 1.32
High 16QAM 0.94 1.30
Low QPSK 1.11 1.31
Low 16QAM 0.96 1.44
s Mid QPSK 1.11 1.32
Mid 16QAM 0.94 1.26
High QPSK 1.10 1.31
High 16QAM 0.94 1.16
Low QPSK 1.11 1.33
Low 16QAM 0.97 1.23
. Mid QPSK 1.13 1.34
Mid 16QAM 0.97 1.20
High QPSK 1.10 1.36
High 16QAM 0.95 1.16
Low QPSK 1.12 1.50
Low 16QAM 0.96 1.19
. Mid QPSK 1.13 1.39
Mid 16QAM 0.98 1.43
High QPSK 1.12 1.40
High 16QAM 0.99 1.23
Low QPSK 1.13 1.35
Low 16QAM 0.96 1.26
" Mid QPSK 1.13 1.35
Mid 16QAM 0.97 1.19
High QPSK 1.12 1.43
High 16QAM 0.96 1.23
Low QPSK 1.14 1.44
Low 16QAM 0.97 1.30
20 Mid QPSK 1.13 1.35
Mid 16QAM 0.97 1.26
High QPSK 1.13 1.47
High 16QAM 0.96 1.20
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LTE Band 12
BW(MHz) | Channel Level Modulation 99% BW(MHz) 26dB BW(MHz)
Low QPSK 1.11 1.33
Low 16QAM 0.94 1.16
4 Mid QPSK 1.11 1.36
Mid 16QAM 0.94 1.15
High QPSK 1.11 1.35
High 16QAM 1.10 1.29
Low QPSK 1.11 1.33
Low 16QAM 0.95 1.13
s Mid QPSK 1.11 1.34
Mid 16QAM 0.95 1.23
High QPSK 1.11 1.33
High 16QAM 0.95 1.18
Low QPSK 1.18 1.34
Low 16QAM 0.95 1.19
. Mid QPSK 1.12 1.33
Mid 16QAM 0.96 1.19
High QPSK 1.11 1.31
High 16QAM 0.95 1.15
Low QPSK 1.11 1.34
Low 16QAM 0.97 1.23
. Mid QPSK 1.12 1.42
Mid 16QAM 0.95 1.20
High QPSK 1.12 1.33
High 16QAM 0.97 1.21
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LTE Band 13
BW(MHz) | Channel Level Modulation 99% BW(MHz) 26dB BW(MHz)
Low QPSK 1.12 1.33
Low 16QAM 0.95 1.17
. Mid QPSK 1.12 1.33
Mid 16QAM 0.96 1.18
High QPSK 1.11 1.40
High 16QAM 0.94 1.16
Low QPSK / /
Low 16QAM / /
. Mid QPSK 1.12 1.34
Mid 16QAM 0.94 1.25
High QPSK / /
High 16QAM / /
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#VEBW 160 kHz Sweep 5.533 msjl

Total Power 25.8 dBm

OBW Power
x dB

99,00 %
-26.00 dB

Agihert Specirim Analyrer

1.880000000 GHz

I GainLow

Corttar Freq: 1
T Run

#Amen: 20 48

bcenter 1.58 GHz

Res BW 51 kHz #VEBW 160 kHz

Occupled Bandwidth Total Power

1.1239 MHz
6.0302 MHz
1.441 MHz

Trar OBW Power

x dB

smit Freq Error
% dB Bandwidth

&
o
AvgiHold > 10/

05 2
Radie Std: Hore

Span 15 MHz
Sweep 5533 ms]

25.5 dBm

Occupied Bandwidth
949.91 kHz
£.1173 MHz
1.166 MHz

Transmit Freq Error
x dB Bandwidth

OH: Radis Sed Mene
AvglHatd> 15H0
Radis Deviee: BTS

#VEBW 160 kHz

Total Power 25.6 dBm

OBW Power
x dB

99,00 %
-26.00 dB

I GainLow

#VEW 160 kHz

Occupled Bandwidth Total Power

1.1316 MHz
6.0275 MHz
3 MHz

OBW Power
x dB

Ti it Freq Error
% dB Bandwidth

26.2 dBm

99,00 %
-26.00 dB

Center Freq
1.902500000 GHz|

[#Res BW 51 kHz

Occupied Bandwidth

955.55 kHz
Transmit Freq Error <6.1192 MHz
* dB Bandwidih 1.247 MHz

Spaﬁ-l.’r MHz !
Sweep 5. |

#VEBW 160 kHz

Total Power

OBW Power
x dB

99,00 %
-26.00 dB
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SZ22020094W04

Band 2/ 20MHz / Low CH / QPSK

Aot Specirum Anatyrer
4 b

0.5 P g
o Radis Std: None
AvgiHold > 10/

1.860000000 GHz

Span 20 MHz

#VEBW 160 kHz Sweep 7.333 ms|

Occupled Bandwidth Total Power 26.2 dBm

1.1383 MHz
-8.0074 MHz
1.448 MHz

Trar OBW Power

x dB

99,00 %
-26.00 dB

it Freq Error
% dB Bandwidth

Band 2 / 20MHz / Low CH / 16QAM

Agilent Spectrum Anabyees - Dccughed BW

1.860000000 G

Ref Offs: & dB
Ref 30.00 dBm

{center 1.86 GHz

#Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

979.81 kHz
-8.1853 MHz
1,261 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

oH:
AvglHeld> 10410

Radis St Mene

25.8 dBm

99,00 %
-26.00 dB

Aot Specirum Anatyrer
4 b

4 2
o Radis Std: None
AvgiHold > 10/

1.880000000 GHz

I GainLow

Corttar Freq: 1
T Run

#Amen: 20 48

f ‘-' Vil

f:nicr 1.88 GHz
Res BW 51 kHz

Span 20 MHz

#VEBW 160 kHz Sweep 7.333 ms|

Occupled Bandwidth Total Power 25.8 dBm

1.1226 MHz
-8.0079 MHz
1,323 MHz

Trar OBW Power

x dB

smit Freq Error
% dB Bandwidth

OH:
AvglHatd> 15H0

#VEBW 160 kHz

Occupied Bandwidth Total Power

980.52 kHz
-8.1861 MHz
1.196 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radse St Mene

Fadis Daviee: BTS

Span 20 MHz il
Sweep 7.333 ms

254 dEém

99,00 %
-26.00 dB

fcenter 1.9 GHz

[#Res BW 51 kHz #VEW 160 kHz

Occuplied Bandwidth Total Power 26.4 dBm

1.1197 MHz
-8.1044 MHz
1,321 MHz

OBW Power
x dB

99,00 %
-26.00 dB

Ti it Freq Error
% dB Bandwidth

Center Freq
1.900000000 GHz|

fcenter 1.06Hz

beres BW 51 kHz #VEW 160 kHz

Occupied Bandwidth Total Power

963.77 kHz
-8.1946 MHz
1.187 MHz

OBW Power
x dB

Transmit Freq Error
* dB Bandwidih

Spal:l',.
Sweep 7.

99,00 %
-26.00 dB
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Band 4/ 1.4MHz / Low CH / QPSK

X

= 2y
TE0000 G Radis Std: None
AvgiHold > 10/

Ra s

Center Freq
1.710700000 GHz|

center 1.711 GHz
WRes BW 51 kHz

Span 1.4 MHz

#VEBW 160 kHz Sweep 1ms

Occupled Bandwidth Total Power 23.9 dBm

1.1040 MHz
-1.625 kHz OBW Power
1.327 MHz x dB

99,00 %
-26.00 dB

Trar it Freq Error
% dB Bandwidth

fcenter 1.711 GHz

Band 4 / 1.4MHz / Low CH / 16QAM

Agilent Spectrum Anabyees - Dccughed BW

& EIELT
THOTE0000 Gz Fadie St Mone
AvglHstd> 1810
Radis Deviee: BTS

Center Freq
| 1710700000 GHz|

Span 1.4 MHz |

#Res BW 51 kHz #VEBW 160 kHz Sweep 1ms I

Occupied Bandwidth Total Power 23.5 dém

938.59 kHz
91.683kHz  OBW Power
1157 MHz % dB

99,00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Agent Spociruem Anabyrer - Doouphed BW

&
o
AvgiHold > 10/

2500000 GHz

I GainLow

Cartar Freq: 1
T Run

#Amen: 20 48

R faet 24 6 dB
Ref 30.00 dBm

Span 1.4 MHz
Sweep 1ms

Center 1.733 GHz
#VBW 160 kHz

Occupled Bandwidth Total Power 24.2 dBm

1.1038 MHz
448 Hz OBW Power
1.363 MHz x dB

Transmit Freq Error
% dB Bandwidth

OHz Radie St Mone
AvglHatd> 15010
Radis Davice: BTS

Span 1.4 MHz |

#Res BW 51 kHz #VEBW 160 kHz Sweep 1ms I

Occupied Bandwidth Total Power 24.3 dém

945.64 kHz
92583 kHz  OBW Power
1174 MHz % dB

99,00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

AvgHold> 1018

Center Freq
1784300000 GHz|

fcenter 1.754 GHz
#Res BW 51 kHz #VEW 160 kHz

Occupled Bandwidth Total Power

1.1022 MHz
3.788 kHz OBW Power
1.319 MHz x dB

Ti it Freq Error

x dB Bandwidth -26.00 dB

ébaﬁ 1.4 MHz !
#VEBW 160 kHz Sweep 1ms I

Occupied Bandwidth Total Power

943.81 kHz
-91.472 kHz OBW Power
1.304 MHz x dB

99,00 %
-26.00 dB

Transmit Freq Error
* dB Bandwidih
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Band 4 / 3MHz / Low CH / QPSK

1500000 G
AvgiHold > 10/

fcenter 1.712 GHz

#Res BW 51 kHz #VEBW 160 kHz

Occupled Bandwidth Total Power

1.1136 MHz
-637.57 kHz OBW Power
1.310 MHz x dB

Trar it Freq Error
% dB Bandwidth

2
Radie Std: Hor

Ra s

Center Freq
1.711500000 GHz,

Span 3 MHz
Sweep 1.133 ms]

24.5 dBm

99,00 %
-26.00 dB

Band 4 / 3MHz / Low CH / 16QAM

Agilent Spectrum Anabyees - Dccughed BW

&
THE00000 OHz

Radis Std Mene

AvglHatd> 15H0

#Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

959.21 kHz
713.34kHz  OBW Power
1444 MHz % dB

Transmit Freq Error
x dB Bandwidth

Fadis Daviee: BTS

Center Freq
1.711500000 GHz|

24.2 dBm

99,00 %
-26.00 dB

Cartar Freq: 1
T Run

SIFGaindow  BAfen: 20 48

Ref 30.00 dBm

f:nicr 1.733 GHz
#VBW 160 kHz

Occupled Bandwidth Total Power

1.1078 MHz
-630.60 kHz OBW Power
1.320 MHz x dB

Transmit Freq Error
% dB Bandwidth

-
AvgiHold > 10/

CEDR2 M Ay
Radie Std: Hore

Span 3 MHz
Sweep 1.133 ms]

25.0 dBm

OH:
AvglHatd> 15H0

GHz

#Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

943.13 kHz
Transmit Freq Error =71 kHz OBW Power
x dB Bandwidth 1. MHz x dB

D02 ML
Radis Std Mene

Fadis Daviee: BTS

Span 3 MHz i
Sweep 1.133 msf

24.5 dBm

99,00 %
-26.00 dB

1753500000 GHz

AvgHold> 1018

fcenter 1.754 GHz
feres BW 51 KkHz #VEBW 160 kHz

Occupled Bandwidth Total Power

1.1066 MHz
Ti it Freq Error -631.73 kHz OBW Power
% dB Bandwidth x dB

Center Freq
1763500000 GHz|

24.6 dBm

99,00 %
-26.00 dB

#VEBW 160 kHz

Occupied Bandwidth Total Power

944,91 kHz
-721.21 kHz OBW Power
1.158 MHz x dB

Transmit Freq Error
* dB Bandwidih

: siﬁan 3 MHz !
Sweep 1 |

99,00 %
-26.00 dB
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Band 4 / 5MHz / Low CH / QPSK

fcenter 1.713 GHz

Occupled Bandwidth
1.1093 MHz
-1.7075 MHz
1.333 MHz

Trar it Freq Error

% dB Bandwidth

L B L M g

2E00000 G Radie Std: Nome
AvgiHold > 10/

R 5

Span § MHz

#VEBW 160 kHz Sweep 1.867 ms|

Total Power 25.7 dBm

OBW Power
x dB

99,00 %
-26.00 dB

center 1.713 GHz

Band 4 / 5MHz / Low CH / 16QAM

Agilent Spectrum Anabyees - Dccughed BW

&
TA2500000 OHz

Radis St Mene

AvglHatd> 15H0

#Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

967.63 kHz
-1.7696 MHz
1,225 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

25.3 dBm

99,00 %
-26.00 dB

Cartar Freq: 1
T Run

I GainLow

Ref 30.00 dBm

fcenter 1.730 GHz

Occupled Bandwidth
1.1292 MHz
-1.7089 MHz
1.335 MHz

Transmit Freq Error

% dB Bandwidth

X

. o 2y
o Radis Std: None
AvgiHold > 10/

Span § MHz

#VEBW 160 kHz Sweep 1.867 ms|

Total Power 26.2 dBm

OBW Power
x dB

OH:
AvglHatd> 15H0

GHz

#Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

972.45 kHz
1.7912 MHz
1,205 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radie St Hone

Fadis Daviee: BTS

25.9 dBm

99,00 %
-26.00 dB

I GainLow

Ref 30.00 dBm

fcenter 1.753 Gz
[#Res BW 51 kHz
Occupled Bandwidth
1.1038 MHz
=1.7141 MHz
1,355 MHz

Ti it Freq Error
% dB Bandwidth

1.TH2E00000 GH
AvgHold> 1018

Sp an 5 MHz

#VEW 160 kHz Sweep 1.867 m

Total Power 25.5 dBm

OBW Power
x dB

99,00 %
-26.00 dB

Center Freq
1762500000 GHz|

#VEBW 160 kHz

Occupied Bandwidth Total Power

946.63 kHz
-1.8028 MHz
1,160 MHz

OBW Power
x dB

Transmit Freq Error
* dB Bandwidih

? siﬁan 5 MHz !
Sweep 1.867 m

99,00 %
-26.00 dB
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bcenter 1730 GHz

Occupled Bandwidth
1.1183 MHz
-3.7781 MHz
1.502 MHz

Trar it Freq Error

% dB Bandwidth

A
o
AvgiHold > 10/

#VEBW 160 kHz

Total Power

OBW Power 9
x dB

26,

Band 4 / 10MHz / Low CH / QPSK

o 2
Radie Std: Hore

Span 10 MHz
Sweep 3,667 ms|

26.1 dBm

00 %
00 dB

Agilent Spectrum Anabyees - Dccughed BW

&
[Center Freq 1.715000000 G T 1560030 Gz

Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

962.42 kHz
-3.8681 MHz
1,180 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Band 4 / 10MHz / Low CH / 16QAM

AvglHatd> 15H0

Radis St Mene

26.5 dBm

99,00 %
-26.00 dB

fcenter 1.715 GHz
Res BW 51 kHz

Occupled Bandwidth
1.1251 MHz
-3.7856 MHz
1.386 MHz

Transmit Freq Error

% dB Bandwidth

Cantar Fraq: 1715000000
T Rum

X

-
AvgiHold > 10/

#VEBW 160 kHz

Total Power 25,

OBW Power
x dB

CETIIT
Radie Sed: Hor

s

Span 10 MHz
Sweep 3,667 ms|

6 dBm

GHz

Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

984.90 kHz
-3.8704 MHz
1.429 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

OH:
AvglHatd> 15H0

Radis Std Mene

Fadis Daviee: BTS

26.8 dBm

99,00 %
-26.00 dB

l#Res BW 51 kHz

Occupled Bandwidth

1.1151 MHz
Ti it Freq Error
% dB Bandwidth

=3.7764 MHz
3 MHz

1750000000 GH2
AvgHold> 1018

#VEW 160 kHz

Total Power

OBW Power
x dB

26.0 dBm

99,00 %
-26.00 dB

Center Freq
1.760000000 GHz|

#VEBW 160 kHz

Occupied Bandwidth Total Power

985.82 kHz
3.8716 MHz
5 MHz

OBW Power
x dB

Transmit Freq Error
* dB Bandwidih 1.2

Spaﬁ‘m‘MHz !
Sweep 3667 m

99,00 %
-26.00 dB
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Band 4 / 15MHz / Low CH / QPSK

L o 2y
70000 G Radis Std: None
AvgiHold > 10/

Ra s

fcenter 1.718 GHz
#Res BW 51 kHz

Span 15 MHz

#VEBW 160 kHz Sweep 5.533 ms|

Occupled Bandwidth Total Power 26.8 dBm

1.1331 MHz
6.0307 MHz
1,348 MHz

OBW Power
x dB

99,00 %
-26.00 dB

Trar it Freq Error

% dB Bandwidth

Band 4 / 15MHz / Low CH / 16QAM

Agilent Spectrum Anabyees - Dccughed BW

&
TATH00000 OHz

Radie St Mone

AvglHatd> 15H0

#Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

959.01 kHz
6.1214 MHz
1,258 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Fadis Daviee: BTS

Center Freq
| 1717800000 GHz

26.3 dBm

99,00 %
-26.00 dB

X

. o 2y
o Radis Std: None
AvgiHold > 10/

Cartar Freq: 1
T Run

fcenter 1.730 GHz Span 15 MHz

#VEBW 160 kHz Sweep 5.533 ms|

Occupled Bandwidth Total Power 27.7 dBm

1.1277 MHz
6.0421 MHz
1,354 MHz

OBW Power
x dB

Transmit Freq Error

% dB Bandwidth

OH:
AvglHatd> 15H0

33 GHz
#Res BW 51 kHz #VEW 160 kHz

Occupied Bandwidth Total Power

967.66 kHz
6.1215 MHz
1,180 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

0834113 ML
Radis St Mene

Fadis Daviee: BTS

dBm

99,00 %
-26.00 dB

500000 GH2
AvgHold> 1018

Center Freq
1747500000 GHz|

fcenter 1.748 GHz
ks Hz #VEW 160 kHz

Total Power 26.8 dBm

Occupled Bandwidth
1.1244 MHz
-5.0298 MHz
3 MHz

OBW Power
x dB

99,00 %
-26.00 dB

Ti it Freq Error
% dB Bandwidth

fcenter 1.748 GHz

beres BW 51 kHz #VEW 160 kHz

Occupied Bandwidth Total Power

958.61 kHz
6.1191 MHz
0 MHz

OBW Power
x dB

Transmit Freq Error
* dB Bandwidih 1,

| 1747500000 GHz

Spaﬁ-l.’r MHz !
Sweep 5. |

99,00 %
-26.00 dB

Shenzhen Morlab Communications Technology Co., Ltd.

MORLAB

Tel: 86-755-36698555

FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn

Page 43 of 126




¥ /ORLAB!

REPORT No.: SZ22020094W04

Band 4 / 20MHz / Low CH / QPSK

o
AvgiHold > 10/

C:nicr 1.72 GHz

#Res BW 51 kHz #VEBW 160 kHz

Occupled Bandwidth Total Power
1.1368 MHz
=B.1001 MHz

1.444 MHz

OBW Power
x dB

Trar it Freq Error
% dB Bandwidth

083654 B
Radie Std: Hore

Span 20 MHz
Sweep 7.333 ms]

26.8 dBm

99,00 %
-26.00 dB

Band 4 / 20MHz / Low CH / 16QAM

Agilent Spectrum Anabyees - Dccughed BW

&
T20000000 OHz

Radis St Mene

AvglHatd> 15H0

fcenter 1.72 GRz

#Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

972.45 kHz
-8.1923 MHz
1,284 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Fadis Daviee: BTS

Span 20 MHz |l
Sweep 7.333 ms}

26.4 dBm

99,00 %
-26.00 dB

Cartar Freq: 1
T Run

SIFGaindow  BAfen: 20 48

Ref 30.00 dBm

f:nicr 1.733 GHz
#VBW 160 kHz

Occupled Bandwidth Total Power
1.1301 MHz

=B.0997 MHz
1.353 MHz

OBW Power
x dB

Transmit Freq Error
% dB Bandwidth

-
AvgiHold > 10/

oo A
Radie Std: Hore

Span 20 MHz
Sweep 7.333 ms]

26.9 dBm

OH:
AvglHatd> 15H0

#Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

974.57 kHz

=8.1790 MHz OBW Power

x dB

Transmit Freq Error
x dB Bandwidth

Radis St Mene

Fadis Daviee: BTS

26.9 dBm

99,00 %
-26.00 dB

1745500000 GHz

AvgHold> 1018

fcenter 1.745 GHz
[#Res BW 51 kHz #VEW 160 kHz

Occupled Bandwidth Total Power
1.1259 MHz

-B.1026 MHz
1.473 MHz

OBW Power
x dB

Ti it Freq Error
% dB Bandwidth

26.6 dBm

99,00 %
-26.00 dB

Center Freq
1.748000000 GHz|

fcenter 1.745 GHz
[#Res BW 51 kHz VBW 160 kHz

Occupied Bandwidth Total Power

964.94 kHz
Transmit Freq Error =B.1840 MHz
* dB Bandwidih 1,202 MHz

OBW Power
x dB

Spaﬁ'}.‘n'MHz
Sweep 7.

99,00 %
-26.00 dB
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Band 12/ 1.4MHz / Low CH / QPSK

o agx
Radie Std: Nore
AvgiHold> 10048
Ra TS

Span 1.4 MHz

#VEBW 160 kHz Sweep 1ms

Occupled Bandwidth Total Power 23.2 dBm

1.1119 MHz
5.446 kHz
1320MHz  xdB

OBW Power 99.00 %

Trar it Freq Error
-26.00 dB

% dB Bandwidth

Band 12/ 1.4MHz / Low CH

Agilent Spectrum Anabyees - Dccughed BW

&
659 TON000 MH:
un AvglHatd> 18H0

Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

941.84 kHz
91,744 kHz
1.158 MHz

Transmit Freq Error

x dB Bandwidth x dB -26.

Fladie Std Mane

Fadis Daviee: BTS

22.2 dBm

OBW Power 99,00 %

/ 16QAM

Span 1.4 MHz |
Sweep 1msj

00 dB

o aax
Cartar Freq; T07 500000 MHz Radis Std: Nome
Ts Run AvgiHold> 10/
AFGainlow ~ #Aften: 20 48 Ra 5

Ref 30.00 dBm

fcenter 7o7. Span 1.4 MHz
Sweep 1ms

Res BW 51kl #VEBW 160 kHz

Occupled Bandwidth Total Power 22.5 dBm

1.1086 MHz
Transmit Freq Error -262 Hz OBW Power
% dB Bandwidth 1.360 MHz x dB

TOT 500000 MH:
AvglHatd> 18H0

center 707.5 MRz
WRes BW 51 kHz #VBW 160 kHz

Occupied Bandwidth Total Power

939.16 kHz
92001 kHz  OBW Power
1146MHz % dB

Transmit Freq Error
x dB Bandwidth

22.0 dBm

-26.00 dB

Radis S1d Mene

Fadis Daviee: BTS

Span 1.4 MHz |
Sweep 1msj

99,00 %

T15.300000 MHz
AvgiHeld> 1018

#VEW 160 kHz

Occupled Bandwidth Total Power

1.1088 MHz
-8.755 kHz
1,346 MHz

OBW Power

Ti it Freq Error
x dB -26.00 dB

% dB Bandwidth

MH:
AvglHstd 1810

fcenter 715.3 MHz
f#res BW 51 kHz #VEW 160 kHz
Occupied Bandwidth Total Power

945.65 kHz

Transmit Freq Error -91.866 kHz
* dB Bandwidih 1.256 MHz x dB

OBW Power

DR 3 Pbey 21, T
Radis St Mo,

s Davice: BTS

Center Freq
716300000 MHz|

ébaﬁ 1.4 MHz !
Sweep 1ms I

21.8 dEBm

99,00 %
-26.00 dB

Tel: 86-755-36698555 Fax: 86-755-36698525
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Band 12/ 3MHz / Low CH / QPSK

o aax
: T00,500000 MH: Radie Std: Nore
AvgiHold> 10048

Span 3 MHz

fcenter 700.5 MHz
] Sweep 1.133 ms|

#VEBW 160 kHz

Occupled Bandwidth Total Power 23.1 dBm

1.1063 MHz
Trar it Freq Error -627.38 kHz OBW Power 99.00 %
% dB Bandwidth 1.334 MHz x dB -26.00 dB

Band 12/ 3MHz / Low CH / 16QAM

Agilent Spectrum Anabyees - Dccughed BW

00500000 M

#Res BW 51 kHz #VEBW 160 kHz

Occupied Bandwidth Total Power

948.17 kHz
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Agihert Specirim Analyrer
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Agihert Specirim Analyrer
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Band 13/ 10MHz / Mid CH / QPSK Band 13/ 10MHz / Mid CH / 16QAM
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2.3.Frequency Stability

2.3.1. Requirement

According to FCC section 2.1055, 24.235, 27.54, the frequency stability shall be sufficient to
ensure that the fundamental emission stays within the authorized frequency block. According to
FCC section 2.1055, the test conditions are:

(a) The temperature is varied from -30°C to +50°C at intervals of not more than 10°C.

(b) For hand carried battery powered equipment, the primary supply voltage is reduced to the
battery operating end point which shall be specified by the manufacture. 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.

Note: The operating temperature of EUT is from -10°C to 60°C, which are specified by the
applicant.

2.3.2. Test Description

DC Power
Supply

System
Simulator

The EUT which is powered by the DC Power Supply directly , is located in the Temperature
Chamber. The EUT is commanded by the System Simulator (SS) to operate at the maximum
output power. A call is established between the EUT and the SS via a Common Antenna.

2.3.3. Test Procedure

KDB 971168 D01v03 Section 9.0 and ANSI/TIA-603-E-2016.

Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.3.4. Test Result

REPORT No.: SZ22020094W04

The nominal, highest and lowest extreme voltages are separately24.00V, 27.60V and 20.40V,
which are specified by the applicant; the normal temperature here used is 20°C.

LTE Band 2, QPSK, Channel 18900, Frequency 1880.0MHz
Limit =Within Authorized Band
Voltage (%) Power Temp (°C) Fre. Dev. Deviation Result
(vDC) (Hz) (ppm)
100 +20(Ref) -50 -0.027
100 -10 32 0.017
100 0 -48 -0.026
100 24.00 +10 31 0.016
100 +20 15 0.008 PASS
100 +30 26 0.014
100 +40 35 0.019
115 27.60 +20 44 0.023
85 20.40 +20 28 0.015
LTE Band 4, QPSK, Channel 20175, Frequency 1732.5MHz
Limit =Within Authorized Band
Voltage (%) Power Temp (°C) Fre. Dev. Deviation Result
(vDC) (Hz) (ppm)
100 +20(Ref) -22 -0.013
100 -10 43 0.025
100 0 38 0.022
100 24.00 +10 -38 -0.022
100 +20 21 0.012 PASS
100 +30 -58 -0.033
100 +40 41 0.024
115 27.60 +20 45 0.026
85 20.40 +20 37 0.021
Shenzhen Morlab Communications Technology Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MO R L A L o e s s s a'cva Mipiwwwmotsbon  Emal:sones@norbn
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LTE Band 12, QPSK, Channel 23095, Frequency 707.5MHz
Limit =Within Authorized Band

Power Fre. Dev. Deviation
Voltage (%) Temp (°C) Result
(VDC) (Hz) (ppm)
100 +20(Ref) 30 0.042
100 -10 51 0.072
100 0 -50 -0.071
100 24.00 +10 32 0.045
100 +20 -44 -0.062 PASS
100 +30 -14 -0.020
100 +40 -20 -0.028
115 27.60 +20 46 0.065
85 20.40 +20 -15 -0.021
LTE Band 13, QPSK, Channel 23230, Frequency 782.0MHz
Limit =Within Authorized Band
Power o Fre. Dev. Deviation
Voltage (%) (VDC) Temp (°C) (Hz) (ppm) Result
100 +20(Ref) -23 -0.029
100 -10 -28 -0.036
100 0 -35 -0.045
100 24.00 +10 44 0.056
100 +20 44 0.056 PASS
100 +30 22 0.028
100 +40 -30 -0.038
115 27.60 +20 -37 -0.047
85 20.40 +20 -34 -0.043
MORLAB o e e e Cosonarg Road

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China
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2.4.Peak to Average Radio

2.4.1. Requirement

According to FCC section 24.232(d) and 27.50(d), the peak to average ratio (PAR) of the
transmission may not exceed 13dB.

2.4.2. Test Description

Attenuator 1+

System Power
Simulator- Splitter.
EUT+
Spectrum
Analyzer+
Attenuator 2+

The EUT is coupled to the Spectrum Analyzer (SA) and the System Simulator (SS) with
Attenuators through the Power Splitter; the RF load attached to the EUT antenna terminal is
500hm; the path loss as the factor is calibrated to correct the reading. The EUT is commanded by
the SS to operate at the maximum output power. A call is established between the EUT and the
SS.

2.4.3. Test Procedure

KDB 971168 D01v03 Section 5.7 and ANSI/TIA-603-E-2016.

2.4.4. Test Result

Record the maximum PAPR level associated with a probability of 0.1%.
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LTE Band 2
BW(MHz) Channel Level | Modulation | PAR Radio(dB) | Limit(dB) Verdict
Low QPSK 10.15 <=13 PASS
Low 16QAM 10.23 <=13 PASS
14 Mid QPSK 10.40 <=13 PASS
Mid 16QAM 10.25 <=13 PASS
High QPSK 9.35 <=13 PASS
High 16QAM 10.27 <=13 PASS
Low QPSK 9.59 <=13 PASS
Low 16QAM 10.01 <=13 PASS
3 Mid QPSK 9.99 <=13 PASS
Mid 16QAM 10.01 <=13 PASS
High QPSK 9.35 <=13 PASS
High 16QAM 10.05 <=13 PASS
Low QPSK 9.36 <=13 PASS
Low 16QAM 9.73 <=13 PASS
5 Mid QPSK 9.23 <=13 PASS
Mid 16QAM 9.79 <=13 PASS
High QPSK 9.40 <=13 PASS
High 16QAM 10.21 <=13 PASS
Low QPSK 9.29 <=13 PASS
Low 16QAM 9.69 <=13 PASS
10 Mid QPSK 9.24 <=13 PASS
Mid 16QAM 9.30 <=13 PASS
High QPSK 9.19 <=13 PASS
High 16QAM 10.41 <=13 PASS
Low QPSK 9.19 <=13 PASS
Low 16QAM 9.27 <=13 PASS
15 Mid QPSK 9.05 <=13 PASS
Mid 16QAM 9.10 <=13 PASS
High QPSK 9.50 <=13 PASS
High 16QAM 10.10 <=13 PASS
Low QPSK 8.94 <=13 PASS
Low 16QAM 9.70 <=13 PASS
20 Mid QPSK 9.38 <=13 PASS
Mid 16QAM 9.76 <=13 PASS
High QPSK 9.25 <=13 PASS
High 16QAM 9.90 <=13 PASS
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LTE Band 4
BW(MHz) Channel Level | Modulation | PAR Radio(dB) | Limit(dB) Verdict
Low QPSK 9.67 <=13 PASS
Low 16QAM 9.93 <=13 PASS
14 Mid QPSK 9.45 <=13 PASS
Mid 16QAM 10.51 <=13 PASS
High QPSK 9.20 <=13 PASS
High 16QAM 10.08 <=13 PASS
Low QPSK 9.59 <=13 PASS
Low 16QAM 10.10 <=13 PASS
3 Mid QPSK 9.60 <=13 PASS
Mid 16QAM 9.90 <=13 PASS
High QPSK 9.64 <=13 PASS
High 16QAM 10.02 <=13 PASS
Low QPSK 9.13 <=13 PASS
Low 16QAM 9.67 <=13 PASS
5 Mid QPSK 9.00 <=13 PASS
Mid 16QAM 9.49 <=13 PASS
High QPSK 8.53 <=13 PASS
High 16QAM 9.31 <=13 PASS
Low QPSK 9.14 <=13 PASS
Low 16QAM 9.65 <=13 PASS
10 Mid QPSK 8.57 <=13 PASS
Mid 16QAM 8.78 <=13 PASS
High QPSK 8.90 <=13 PASS
High 16QAM 9.17 <=13 PASS
Low QPSK 9.04 <=13 PASS
Low 16QAM 9.63 <=13 PASS
15 Mid QPSK 8.76 <=13 PASS
Mid 16QAM 8.92 <=13 PASS
High QPSK 8.89 <=13 PASS
High 16QAM 9.49 <=13 PASS
Low QPSK 9.37 <=13 PASS
Low 16QAM 9.75 <=13 PASS
20 Mid QPSK 8.87 <=13 PASS
Mid 16QAM 9.21 <=13 PASS
High QPSK 8.90 <=13 PASS
High 16QAM 9.25 <=13 PASS
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