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1. GENERAL INFORMATION

1.1. EUT Description

Product Name LTE SOM Module
Trade Name RuggON

FCC ID. 2ABTU-MSO01PRO
Model No. MS-01 PRO

Frequency Range

802.11a/n/ac-20MHz: 5180-5320MHz, 5500-5720MHz, 5745-5825MHz
802.11n/ac-40MHz: 5190-5310, 5510-5710MHz, 5755-5795MHz
802.11ac-80MHz: 5210-5290MHz, 5530-5690MHz, 5775MHz

Number of Channels

802.11a/n/ac-20MHz: 21, 802.11n/ac-40MHz: 9, 802.11ac-80MHz: 5

Data Rate 802.11a: 6 - 54Mbps

802.11n: up to 300Mbps

802.11ac-80MHz: up to 866.7Mbps
Type of Modulation 802.11a/n/ac: OFDM, BPSK, QPSK, 16QAM, 64QAM, 256QAM
Antenna Type PIFA Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Antenna List

No. |Manufacturer

Part No. Antenna Type Peak Gain

1 Anlie

4.64dBi for 5250-5350MHz
4.58dBi for 5470-5725MHz
4.90dBi for 5725-5850MHz
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802.11a/n/ac-20MHz Center Working Frequency of Each Channel:

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
Channel 36: 5180 MHz Channel 40: 5200 MHz Channel 44: 5220 MHz Channel 48: 5240 MHz
Channel 52: 5260 MHz Channel 56: 5280 MHz Channel 60: 5300 MHz Channel 64: 5320 MHz
Channel 100: 5500 MHz Channel 104: 5520 MHz Channel 108: 5540 MHz Channel 112: 5560 MHz
Channel 116: 5580 MHz Channel 120: 5600 MHz Channel 124: 5620 MHz Channel 128: 5640 MHz
Channel 132: 5660 MHz Channel 136: 5680 MHz Channel 140: 5700 MHz Channel 144: 5720 MHz

Channel 149: 5745 MHz Channel 153: 5765 MHz Channel 157: 5785 MHz Channel 161: 5805 MHz
Channel 165: 5825 MHz

802.11n/ac-40MHz Center Working Frequency of Each Channel:
Channel Frequency Channel Frequency Channel Frequency Channel Frequency
Channel 38: 5190 MHz Channel 46: 5230 MHz Channel 54: 5270 MHz Channel 62: 5310 MHz
Channel 102: 5510 MHz Channel 110: 5550 MHz Channel 118: 5590 MHz Channel 126: 5630 MHz
Channel 134: 5670 MHz Channel 142: 5710 MHz Channel 151: 5755 MHz Channel 159: 5795 MHz

802.11ac-80MHz Center Working Frequency of Each Channel:

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
Channel 42: 5210 MHz Channel 58: 5290 MHz Channel 106: 5530 MHz Channel 138: 5690 MHz
Channel 155: 5775 MHz

Note:
1.  This device is an LTE SOM Module,contains functions WLAN (802.11a/b/g/n/ac) with Bluetooth (V5.0
and V3.0+HS, V2.1+EDR) combo card module transceiver,this report for SGHz WLAN.
2. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to perform
the test.
3. Lowest and highest data rates are tested in each mode. Only worst case is shown in the report.
These tests were conducted on a sample of the equipment for the purpose of demonstrating compliance of
transmitter with Part 15 Subpart E for Unlicensed National Information Infrastructure devices.
5. This is to request a Class II permissive change for FCC ID: 2ABTU-MS01PRO, originally granted on
06/26/2019.
The major change filed under this application is:
Change #1: Addition an new antenna, antenna type is different with the original application.
(Antenna type: PIFA antenna)

Mode 1:802.11a
Test Mode Mode 2:802.11ac20
Mode 3:802.11ac40
Mode 4:802.11ac-80
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1.3. Tested System Datails

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer Model No. Serial No. Power Cord

1 |Notebook PC |DELL Latitude 5580 2HRD7H2 Non-shielded, 0.8m
2 |Test Fixture RuggON N/A N/A N/A

Signal Cable Type Signal cable Description

A |USB Cable Shielded, 1m

B |Power Cable Shielded, 1.8m

1.4. Configuration of tested System

DC Power

Notebook PC
(1)

Test Fixture
(2)

EUT

1.5. EUT Exercise Software

(1) Setup the EUT as shown on 1.4

(2) Execute software “QRCT3 V3.0.2680.0” on the EUT.

(3) Configure the test mode, the test channel, and the data rate.
(4) Start the continuous transmission.

(5) Verify that the EUT works properly.
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1.6.

Test Facility

Ambient conditions in the laboratory:

Performed Item Items Required Actual
. o Temperature (°C) 10~40 °C 24.7 °C
Radiated Emission —
Humidity (%RH) 10~90 % 63.7 %
] Temperature (°C) 10~40 °C 20.5 C
Conductive —
Humidity (%RH) 10~90 % 59.6 %
USA . FCC Registration Number: TW3023
Canada : IC Registration Number: 4075A
Site Description:  Accredited by TAF

Test Laboratory:
Address:

Phone number:
Fax number:
Email address:
Website:

Accredited Number: 3023

DEKRA Testing and Certification Co., Ltd

No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451,

Taiwan, R.O.C.
886-2-8601-3788
886-2-8601-3789
info.tw@dekra.com

http://www.dekra.com.tw

Page: 8 of 278



mailto:info.tw@dekra.com
http://www.dekra.com.tw/

Report No.: 2030820R-RFUSP52V00

1.7. List of Test Equipment

For Conducted measurements /CB3/SR8

Equipment Manufacturer Model No. Serial No. Cali. Date  |Due. Date

Temperature Chamber (WIT GROUP TH-1S-B EQ-201-00146 2020/04/06 12021/04/05
X [Spectrum Analyzer Agilent NO9010A MY53470892 2019/09/25 {2020/09/24
X |Peak Power Analyzer |Keysight 8990B MY51000410 2019/07/30 12020/07/29
X  |Wideband Power Sensor [Keysight N1923A MY56080003 2019/07/30 12020/07/29
X |Wideband Power Sensor [Keysight N1923A MY56080004 2019/07/30 12020/07/29
X [EMI Test Receiver R&S ESCS 30 100369 2019/11/19  {2020/11/18
X |LISN R&S ENV216 101105 2020/04/09 (2021/04/08
X |LISN R&S ESH3-Z5 836679/014 2020/04/09 (2021/04/08
X |Coaxial Cable DEKRA RG 400 LCO018-RG 2019/06/20 {2020/06/19
Note

1. All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : DEKRA Conduction Test SystemV9.0.5.
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For Radiated measurements /Site3/CB8

Equipment Manufacturer Model No. Serial No. Cali. Date  |Due. Date
X  [Test Receiver R&S ESR7 101602 2019/12/16 |2020/12/15
X |Signal Analyzer R&S FSV40 101869 2019/07/04 |2020/07/03
X |Loop Antenna Teseq HLA6121 37133 2020/10/15 |2021/10/14
X |Bilog Antenna Schaffner Chase CBL6112B 2916 2020/01/20 ]2021/01/19
X [Coaxial Cable DEKRA L1907-001C 280280.F141.1000D [2019/07/10 {2020/07/09
X |Amplifier EMCI EMC001330 980254 2019/08/22 {2020/08/21
X |Horn Antenna ETS-LINDGREN  |3117 00228113 2019/05/02 |2020/05/01
X __|Coaxial Cable DEKRA L1907-002C 280280.F141.1000D _ [2019/07/10 {2020/07/09
X |Amplifier EMCI EMCO05820SE |980362 2019/06/26 {2020/06/25
X |Amplifier EMCI EMCO051845SE 980632 2019/08/08 {2020/08/07
X |Horn Antenna Com-Power AH-1840 101101 2019/10/31 ]2020/10/30
X |Amplifier + Cable |EMCI EMC184045SE 980369 2020/04/24 |2021/04/23

Bilog Antenna Schaffner Chase CBL6112B 2925 2020/02/20 2021/02/19

Coaxial Cable DEKRA L1907-003C 00100A1B3A120M  [2019/07/10 {2020/07/09

Amplifier EMCI EMCO001330 980255 2019/06/28 |2020/06/27
X |Filter MICRO-TRONICS |BRM50702 G270 2019/08/08 ]2020/08/07
X |Filter MICRO-TRONICS [BRM50716 G196 2019/08/08 ]2020/08/07
Note:

1. Loop Antenna is calibrated every two years, the other equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : DEKRA Test SystemV1.1.
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2. Maximun conducted output power

2.1. Test Setup

99% Occupied Bandwidth

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connector
Conduction Power Measurement
Conduction Power Measurement (for 802.11an)
RF Cable P
EUT ower
[I:D Meter
SMA
Connector
Conduction Power Measurement (for 802.11ac)
RF Cable S
EUT pectrum
[I:D Analyzer
SMA
Connector
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2.2.

Limits

For the band 5.15-5.25 GHz,

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W. provided the maximum antenna
gain does not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used,
the maximum conducted output power shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as
measured from the horizon must not exceed 125 mW (21 dBm).

(i) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna
gain does not exceed 6 dBi. In addition. If transmitting antennas of directional gain greater than 6 dBi
are used, the maximum conducted output power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

(i) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-topoint U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power. For fixed point-to-point
transmitters that employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum
conducted output power is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed,
point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional applications,
and multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring that
systems employing high gain directional antennas are used exclusively for fixed, point-to-point
operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the maximum
antenna gain does not exceed 6 dBi. In addition. If transmitting antennas of directional gain greater
than 6 dBi are used, the maximum conducted output power shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the
frequency bands of operation shall not exceed the lesser of 250 mW or 11 dBm 10 log B, where B is the
99% emission bandwidth in megahertz. If transmitting antennas of directional gain greater than 6 dBi
are used, the maximum conducted output power shall be reduced by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.
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2.3.

2.4,

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition. If transmitting antennas of directional gain greater than 6
dBi are used, the maximum conducted output power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi. However, fixed point-to-point UNII devices operating in
this band may employ transmitting antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted power. Fixed, point-to-point operations exclude the
use of point-to-multipoint systems, omnidirectional applications, and multiple collocated transmitters
transmitting the same information. The operator of the U-NII device, or if the equipment is
professionally installed, the installer, is responsible for ensuring that systems employing high gain
directional antennas are used exclusively for fixed, point-to-point operations.

Test Procedure

As an alternative to FCC KDB-789033, the EUT maximum conducted output power was measured
with an average power meter employing a video bandwidth greater the 6dB BW of the emission
under test. Maximum conducted output power was read directly from the meter across all data rates,
and across three channels within each sub-band. Special care was used to make sure that the EUT
was transmitting in continuous mode. This method exceeds the limitations of FCC KDB-789033, and
provides more accurate measurements.

802.11an (BW =40MHz) Maximum conducted output power using KDB 789033 section E)3)b)
Method PM-G (Measurement using a gated RF average power meter)

Note: the power meter have a video bandwidth that is greater than or equal to the measurement
bandwidth.

802.11ac (BW=80MHz) Maximum conducted output power using KDB 789033 section E)2)b)
Method SA-1 (trace averaging with the EUT transmitting at full power throughout each sweep).

When transmitted signals consist of two or more non-contiguous spectrum segments (e.g., 80+80
MHz mode) or when a single spectrum segment of a transmission crosses the boundary between two
adjacent U-NII bands, KDB 644545 D03 section D) procedure is used for measurements.

Uncertainty

+1.27dB
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2.5. Test Result of Maximum conducted output power
Product : LTE SOM Module
Test Item : Maximum conducted output power
Test Date : 2019/12/27
Test Mode Transmit 8§02.11a
CHAIN A
Cable loss=1dB Maximum conducted output power
Data Rate (Mbps)
Channel No. |Frequency MHz)| 6 | 9 | 12 | 18 | 24 | 36 | 48 | 54 | Required Limit
Measurement Level (dBm)
36 5180 18.62 | -- - - - - -- -- <24dBm
44 5220 18.58 | 18.51 | 18.43 | 18.36 | 18.28 | 18.21 | 18.15 | 18.07 <24dBm
48 5240 18.66 | -- - - - - -- -- <24dBm
52 5260 18.56 | -- - - - - -- -- <24dBm
60 5300 17.92 | 17.85|17.77 | 17.71 | 17.65 | 17.58 | 17.52 | 17.45 <24dBm
64 5320 18.10 | -- - - - - -- -- <24dBm
100 5500 17.62 | -- - - - -- -- - <24dBm
116 5580 17.68 | 17.61 | 17.55 (17.47 | 17.41 | 17.35 | 17.28 | 17.22 <24dBm
140 5700 17.88 | - - - - -- -- - <24dBm
144(U-NII-2C) 5720 18.48 | 18.39 | 18.31 | 18.26 | 18.21 | 18.09 | 17.96 | 17.88 <24dBm
144(U-NII-3) 5720 11.62 | 11.55 | 11.46 | 11.34 | 11.25 | 11.15 | 11.09 | 10.99 <30dBm
149 5745 18.12| -- - - - - - - <30dBm
157 5785 18.02 [ 17.95|17.88 |17.82 [17.76 | 17.68 | 17.62 | 17.55 <30dBm
165 5825 18.10 | -- - - - -- -- - <30dBm

Note: Maximum conducted output power Value =Reading value on average power meter + cable loss
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CHAIN B
Cable loss=1dB Maximum conducted output power
Data Rate (Mbps)
Channel No. |Frequency MHz)| 6 | 9 | 12 | 18 | 24 | 36 | 48 | 54 | Required Limit
Measurement Level (dBm)
36 5180 17.89 | -- - - - - -- -- <24dBm
44 5220 18.26 | 18.18 | 18.11 | 18.05 | 17.97 | 17.91 | 17.85 | 17.78 <24dBm
48 5240 18.07 | -- - - - - - - <24dBm
52 5260 18.01 | -- - - - - - - <24dBm
60 5300 17.51 | 17.45|17.37 | 17.31 | 17.23 | 17.16 | 17.09 | 17.02 <24dBm
64 5320 1742 -- - - - - - - <24dBm
100 5500 17.79 | -- - - - - -- -- <24dBm
116 5580 17.93 | 17.87 | 17.81 | 17.75 | 17.67 | 17.61 | 17.55 | 17.47 <24dBm
140 5700 17.78 | - - - - - - - <24dBm
144(U-NII-2C) 5720 18.4 | 18.31|18.21 | 18.15|18.08 | 17.96 | 17.92 | 17.85 <24dBm
144(U-NII-3) 5720 11.65|11.56 | 11.5 | 11.45 | 11.34 | 11.27 | 11.19 | 11.12 <30dBm
149 5745 1799 | - - - - - -- -- <30dBm
157 5785 18.14 | 18.07 | 18.01 | 17.95|17.88 | 17.81 | 17.73 | 17.66 <30dBm
165 5825 18.05| -- - - - -- -- - <30dBm

Note: Maximum conducted output power Value =Reading value on average power meter + cable loss
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Maximum conducted output power Measurement:

(CHAIN A+ B)
Channel Frequency 99% Chain A | Chain B | Output o
Number Bandwidth | Power Power Power Output Power Limit
(MHz) (MHz) (dBm) | (dBm) (dBm) (dBm) | dBm+10log(BW)
36 5180 - 18.62 17.89 21.28 24 -
44 5220 - 18.58 18.26 21.43 24 -
48 5240 - 18.66 18.07 21.39 24 -
52 5260 25.500 18.56 18.01 21.30 24 25.07
60 5300 25.410 17.92 17.51 20.73 24 25.05
64 5320 25.170 18.10 17.42 20.78 24 25.01
100 5500 24.270 17.62 17.79 20.72 24 24.85
116 5580 25.100 17.68 17.93 20.82 24 25.00
140 5700 25.600 17.88 17.78 20.84 24 25.08
144(U-NII-2C)| 5720 18.500 18.430 | 18.400 21.45 24 25.07
144(U-NII-3) 5720 - 11.620 | 11.650 14.65 30 -
149 5745 - 18.12 17.99 21.07 30 -
157 5785 - 18.02 18.14 21.09 30 -
165 5825 - 18.10 18.05 21.09 30 -
Note:

1. Power Output Value =Reading value on average power meter + cable loss
2. Output Power (dBm) = 10LOG (Chain A Power (mW)+ Chain B Power (mW))
26 dB Bandwidth is the bandwidth of chain A or chain B whichever is less bandwidth, output power

limitation is more stringent.
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99% Occupied Bandwidth:

Channel 52 -Chain A

Fﬂ Keysight Spectrum Analyzer - Occupied BW @lﬁl@_
| (] | RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO  [10:47:42 PM Dec 19,2019
|Center Freq 5.260000000 GHz | Center Freq: 5.260000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold:>10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Rel 21.00 dBm
Log
110
T [Pt Center Freq||
1.00 M 5.260000000 GHz
.5.00 and"j [
-19.0 A
290 W’J 'W Ty * =y
e ¥y
-49.0
-59.0
-59.0
| Center 5.26 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz
i i Auto Man
Occupied Bandwidth Total Power 25.4 dBm
17.257 MHz Freq Offset
Transmit Freq Error 73.996 kHz OBW Power 99.00 % OHz
x dB Bandwidth 26.94 MHz x dB -26.00 dB
IMSG STATUS
Channel 60 -Chain A
Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | | SENSE:INT] | ALIGN AUTO [10:48:22 PMDec 19,2019
|[Center Freq 5.300000000 GHz Center Freq: 5.300000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hoeld: 10/10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
1o
P P NP PN S Center Freq||
1.00 5.300000000 GHz
-9.00 J‘/ P,
190 WU M M“%
-29.0 i v
390 |7 Wﬁd M"W
-49.0
-59.0
-59.0
|Center 5.3 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 25.5 dBm
17-091 MHZ Freqoffset
Transmit Freq Error 39.826 kHz OBW Power 99.00 % OHz
x dB Bandwidth 26.73 MHz x dB -26.00 dB

STATUS
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Report No.: 2030820R-RFUSP52V00

Channel 64 -Chain A
Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | | SENSE:INT] | ALIGN AUTO  [10:49:06 PMDec 19,2018
|[Center Freq 5.320000000 GHz | Center Freq: 5.320000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
.o Center Freq||
W"\_‘MWW..J\d =
1.00 f-»ﬂ-'w 5.320000000 GHz
-9.00 ,,,J‘J \"-
-19.0 WM
-29.0 JM N\M""*’m
s ‘o
290 i "
T S
-49.0
-59.0
-59.0
|Center 5.32 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 24.9 dBm
17.01 1 MHZ Freqoffset
Transmit Freq Error 27.544 kHz OBW Power 99.00 % OHz
x dB Bandwidth 26.06 MHz x dB -26.00 dB
IMSG STATUS
Channel 100 -Chain A
Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | SENSE:INT] | ALIGN AUTO [10:49:42 PMDec 19,2019
|[Center Freq 5.500000000 GHz Center Freq: 5.500000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hoeld: 10/10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
nao Center Freq||
Ll e ST PP P
1.00 aaded 5.5600000000 GHz
-9.00 .,.»rJ \'-1,,
190 WW’W MP_LU
-29.0 = =
0] ] i,
| fooe! R
-49.0
-59.0
-59.0
|Center 5.5 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 23.9dBm
1 7-007 MHZ Freq Offset
Transmit Freq Error -21.506 kHz OBW Power 99.00 % OHz
x dB Bandwidth 26.56 MHz x dB -26.00 dB

STATUS
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Report No.: 2030820R-RFUSP52V00

Channel 116 -Chain A

Fﬂ Keysight Spectrum Analyzer - Occupied BW \i“i”é_l_
| RF |[soe ac | | | SENSE:INT] [ ALIGN AUTO  [10:50:12 PMDec 19,2019
|Center Freq 5.580000000 GHz | Center Freq: 5.560000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold:>10/10
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
1.0 Center Freq||
e R i i PO PP
1.00 fitai 5.5680000000 GHz
-5.00 ”"J \""“1
190 nr-*('w H'W\""-\-Ln
T T
290 M’mw
-39.0 py AT
-49.0
-59.0
-59.0
|Center 5.58 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz]
i . Auto Man
Occupied Bandwidth Total Power 24.3 dBm
17.039 MHz Freq Offset
Transmit Freq Error 1.763 kHz OBW Power 99.00 % OHz
x dB Bandwidth 26.72 MHz x dB -26.00 dB
IMSG STATUS
Channel 140 -Chain A
Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
i [ RF [soe ac | | SENSE:INT] | ALIGN AUTO [10:50:43 PMDec 19,2019
|[Center Freq 5.700000000 GHz Center Freq: 5.700000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg[Held: 10/10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
nao CenterFreq||
B L .
1.00 5.700000000 GHz
-9.00 1% \“LH
-19.0 W"MW W
Ee=Ni) . A
380 WM Mwh‘
-49.0
-59.0
-59.0
|Center 5.Ff GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 24.8 dBm
1 7.000 MHZ Freq Offset
Transmit Freq Error -17.806 kHz OBW Power 99.00 % OHz
x dB Bandwidth 26.30 MHz x dB -26.00 dB

STATUS
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Report No.: 2030820R-RFUSP52V00

Channel 144 -Chain A

Fﬁ Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF [soe ac | | | SENSE:INT] | ALIGN AUTO 11:15:48 PM Dec 19, 2019
[Center Freq 5.720000000 GHz | Avg Type: Log-Pwr wee[Tazas 0|  Frequency
PNO: Fast (0 1rig: FreeRun TYRE(M A
IFGain:Low #Atten: 30 dB DET|P NNNNN
et Offect 1 dB MKkr2 5.705 70 GHzZ Auto Tune
10 dBidiv__Ref 21.00 dBm -16.94 dBm
Log i 7
110 Center Freq||
1.0 5.720000000 GHz
Rk I 3
200 .2 -15.05 dmfl
e StartFreq||
290 =—]| 5695000000 GHz
-390
4910
0 Stop Freq||
' 5.745000000 GHz
690
Center 5.72000 GHz Span 50.00 MHz CF Step
Res BW 300 kHz #V/BW 1.0 MHz Sweep #Swp) 1.000 ms (1001 pts) 5.000000 MHz|
| T |pe Man
1] N 1 5.720 60 GHz 10.95 dBm
2| N f 570570 GHz -16.94 dBm
3| N f 5.734 80 GHz -15.72 dBm Freq Offset
4 0 Hz
5 =
[
7
8
9
10
11 >
. v
IMSG STATUS
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Report No.: 2030820R-RFUSP52V00

Agilent Spectrum Analyzer - Occupied BW
! RF S0& AC

Channel 52 -Chain B

SENSEINT

ALIGMAUTO

03:58:46 PMDec 19, 2019

|\enter Freq 5.260000000 GHz ‘ Center Freq: 5.260000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 ciBldiv Ref 21.00 dBm
Log
1.0 WWMWML\ Center Freq|]
1.00 5.260000000 GHz|
-9.00 \I‘J \h"-
-19.0 ;"..M M i
20 WM wa‘\Uu
300 wﬂu.,'.. Wit 4|
-49.0
-59.0
-59.0
|Center 5.26 GHz Span 50 MHz CF Step
Res BW 300 kHz #/BW 1 MHz Sweep 1ms 5.000000 MHz
Auto Man
Occupied Bandwidth Total Power 24.9 dBm
17.012 MHz Freqoffset
Transmit Freq Error 31.363 kHz OBW Power 99.00 % OHz
x dB Bandwidth 25,50 NMHz x dB -26.00 dB

STATUS

Occupied BW

Agilent Spectrum Analyzer -
7 AC

Channel 60 -Chain B

SEMNSETMT)

ALIGM AUTO

03:59:25 PMDec 19, 2019

( RF S0%
|[Center Freq 5.300000000 GHz Center Freq: 5.300000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 10/10
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
1.0 WMMW CenterFreq||
1.00 5.300000000 GHz|
-9.00 = ‘"\1
-19.0 WM w""‘w..
200 MJM M %
90| i
-49.0
-59.0
590
| Center 5.3 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5000000 MHz
Auto Man
Occupied Bandwidth Total Power 24.3 dBm
16.911 MHz Freqofteet
Transmit Freq Error 12.542 kHz OBW Power 99.00 % OHz
x dB Bandwidth 25.41 NMHz x dB -26.00 dB
IMSG STATUS
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Report No.: 2030820R-RFUSP52V00

Agilent Spectrum Analyzer - Occupied BW

Channel 64 -Chain B

( RF S08 AT SEMSE:INT ALIGN AUTO 04:00:09 PMDec 19, 2019
|[Center Freq 5.320000000 GHz | Center Freq: 5.320000000 GHz Radio $td: None Frequency
—— Trig:Free Run Avg|Held: 10110
I #IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
"o WMMMM Center Freq||
.00 5.320000000 GHz|
-9.00 ”_f'l j‘\.m
o0 WWM“' \-A«nn\,hww
290 ] e,
L™ Ty
JR PN, ™ )
LF,,JU u\vl
-49.0
-59.0
590
|Center 5.32 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MH=
Auto Man
Occupied Bandwidth Total Power 24.3 dBm
16.888 MHz Freqoffset
Transmit Freq Error -5.272 kHz OBW Power 99.00 % OHz
x dB Bandwidth 25.17 NMHz x dB -26.00 dB
IMSG STATUS

Agilent Spectrum Analyzer - Occupied BW

Channel 100 -Chain B

( RF 50 & AC SEMSE:INT]| ALIGN AUTO 04:00:47 PMDec 19, 2019
[Center Freq 5.500000000 GHz | Center Freq: 5.500000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 1010
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
m.a Center Fre
N ! a
.00 - 5.500000000 GHz
-9.00 v LLM
190 Ww“'*mr“ Wl'.-'\“"“-‘-L,..,,,,
a0 M“M M“wh
390 e Mﬁ‘\‘ﬂ,lwnwﬂuh
-49.0 WMJ,J L
-59.0
500
|Center 5.5 GHz Span 50 MHz CF St
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 M
Auto Man
Occupied Bandwidth Total Power 24.1 dBm
16.862 MHz Freqofiset
Transmit Freq Error 7.629 kHz OBW Power 99.00 % OHz
x dB Bandwidth 24.27 NMHz xdB -26.00 dB
IMSG STATUS
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Report No.: 2030820R-RFUSP52V00

Agilent Spectrum Analyzer - Occupied BW

Channel 116 -Chain B

( RF S0 AC SEMSEINT) ALIGN AUTOD 04:01;17 PMDec 19, 2019
|[Center Freq 5.580000000 GHz | Center Freq: 5.550000000 GHz Radio $td: None Frequency
—— Trig:Free Run Avg|Held: 10110
I #IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
m.a TP Ere v Center Freq||
.00 5.580000000 GHz
-9.00 ’\rr \k
HF i
490 MM %.ﬂm’m
a0 MM A
-390 MU‘WW WJH‘F“
-49.0
-58.0
500
|Center 5.58 GHz Span 50 MHz CF St
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 M
Auto Man
Occupied Bandwidth Total Power 24.5 dBm
16.818 MHz FreqOfiset
Transmit Freq Error -15.903 kHz OBW Power 99.00 % OHz
x dB Bandwidth 25.10 MHz xdB -26.00 dB
IMSG STATUS

Agilent Spectrum Analyzer - Occupied BW

Channel 140 -Chain B

( RF 50 & AC SEMSE:INT]| ALIGN AUTO 04:01:48 PMDec 19, 2019
[Center Freq 5.700000000 GHz | Center Freq: 5.700000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 1010
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
.o CenterFreq||
Loy o
100 kbl e 5700000000 GHz,
-9.00 e \‘h\
-13.0 WJ‘LM r\""‘"’"w“%
a0 N‘M'IWM Aﬂ""lv'l i
00 el iy
W" "w\wl‘
-49.0
-59.0
-59.0
|Center 5.7 GHz Span 50 MHz CF St
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 M
Auto Man
Occupied Bandwidth Total Power 23.6 dBm
16.845 MHz Freqoffset
Transmit Freq Error -5.206 kHz OBW Power 99.00 % OHz
x dB Bandwidth 25,60 NHz x dB -26.00 dB
IMSG STATUS
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Report No.: 2030820R-RFUSP52V00

Agilent Spectrum Analyzer - Swept SA
(I RF S0 &

Channel 144 -Chain B

SEMSEINT|

ALIGN AUTO

04:26;54 PMDec 19, 2019

|Center Freq 5.720000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Fast (0 1rig: Free Run THRE M b
IFGain:Low #Atten: 30 dB DET|P NMMHN M
o Ofreot 1 B MKkr2 5.706 50 GHzZ Auto Tune
19 dBidiv Ref 21.00 dBm -16.26 dBm
no ! 1 Center Freq|]
.00 5.720000000 GHz
. 2 L. 3
400 ' -15.38 dmll
-19.0 e
StartFreq||
0 5695000000 GHz
-39.0
-19.0
=30 Stop Freq||
5.745000000 GHz|
690
Center 5.72000 GHz Span 50.00 NHz CF Step
Res BW 270 kHz #VBW 1.0 MHz Sweep (#Swp) 1.000 ms (1001 pts) 5.000000 MHz|
| v | fowton A Auto Man
5.721 20 GHz 10,62 dBm
N f 6.706 650 GHz -16.26 dBm
N f 6.735 25 GHz -15.47 dBm FreqOffset
0 Hz|

=
= O (0 [00 [~ [0 [ | (€0 (B3

=
RIS
©

STATUS
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Report No.: 2030820R-RFUSP52V00

Product LTE SOM Module
Test Item Maximum conducted output power
Test Date 2019/12/27
Test Mode Transmit 8§02.11ac20
CHAIN A
Cable loss=1dB Maximum conducted output power
Data Rate (Mbps)
Channel No. |Frequency (MHz)| HT8 | HT9 |HT10 | HTI11 |HT12 | HT13 | HT14 | HT15| Required Limit
Measurement Level (dBm)
36 5180 17.06 | -- - - - - - - <24dBm
44 5220 17.09 | 17.02 | 16.95 | 16.87 | 16.81 | 16.73 | 16.65 | 16.58 <24dBm
48 5240 17.03 | -- - - - - - - <24dBm
52 5260 16.97 | -- - - - - - - <24dBm
60 5300 17.49 | 17.42 | 17.35 | 17.27 | 17.21 | 17.15| 17.08 | 17.02 <24dBm
64 5320 16.97 | -- - - - - - - <24dBm
100 5500 16.62 | -- - - - - - - <24dBm
116 5580 17.12 1 17.05 ] 16.97 | 16.91 | 16.85 | 16.77 | 16.71 | 16.65 <24dBm
140 5700 16.68 | -- - - - - - - <24dBm
144(U-NII-2C) 5720 16.67 | 16.59 | 16.47 | 16.44 | 16.37 | 16.28 | 16.20 | 16.10 <24dBm
144(U-NII-3) 5720 10.89 | 10.78 | 10.73 | 10.60 | 10.48 | 10.44 | 10.35 | 10.26 <30dBm
149 5745 17.01 | - - - - - - - <30dBm
157 5785 17.13 | 17.05]16.98 | 16.92 | 16.85 | 16.77 | 16.71 | 16.63 <30dBm
165 5825 16.56 | -- - - - - - - <30dBm

Note: Maximum conducted output power Value =Reading value on average power meter + cable loss
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Report No.: 2030820R-RFUSP52V00

CHAIN B
Cable loss=1dB Maximum conducted output power
Data Rate (Mbps)
Channel No. |Frequency (MHz)| HT8 | HT9 |HTI10 | HT11 |HT12 |HT13 | HT14 | HT15 | Required Limit
Measurement Level (dBm)
36 5180 16.67 | -- - - - - - - <24dBm
44 5220 16.87 | 16.81 | 16.73 | 16.65 | 16.57 | 16.51 | 16.43 | 16.36 <24dBm
48 5240 16.69 | -- - - - - - - <24dBm
52 5260 16.66 | -- - - - - - - <24dBm
60 5300 17.09 | 17.02 | 16.95 | 16.87 | 16.81 | 16.75 | 16.68 | 16.62 <24dBm
64 5320 16.6 | -- - - - - - - <24dBm
100 5500 16.82 | -- - - - - - - <24dBm
116 5580 17.57 | 16.51 | 16.43 | 16.35| 16.28 | 16.22 | 16.15 | 16.07 <24dBm
140 5700 1691 | -- - - - - - - <24dBm
144(U-NII-2C) 5720 16.9 | 16.82| 16.7 | 16.67 | 16.59 | 16.46 | 16.35 | 16.28 <24dBm
144(U-NII-3) 5720 10.26 | 10.2 | 10.1 [10.02 | 9.98 | 9.85 | 9.79 | 9.66 <30dBm
149 5745 17.08 | -- - - - - - - <30dBm
157 5785 17.06 | 16.98 | 16.92 | 16.85 | 16.78 | 16.72 | 16.65 | 16.57 <30dBm
165 5825 16.48 | -- - - - - - - <30dBm

Note: Maximum conducted output power Value =Reading value on average power meter + cable loss
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Report No.: 2030820R-RFUSP52V00

Maximum conducted output power Measurement:

(CHAIN A+ B)
Channel Frequency 99% Chain A | Chain B | Output o
Number Bandwidth | Power Power Power Output Power Limit
(MHz) (MHz) (dBm) | (dBm) (dBm) (dBm) | dBm+10log(BW)
36 5180 - 17.06 16.67 19.88 24 -
44 5220 - 17.09 16.87 19.99 24 -
48 5240 - 17.03 16.69 19.87 24 -
52 5260 23.820 16.97 16.66 19.83 24 24.77
60 5300 25.940 17.49 17.09 20.30 24 25.14
64 5320 25.110 16.97 16.60 19.80 24 25.00
100 5500 24.740 16.62 16.82 19.73 24 24.93
116 5580 25.540 17.12 17.57 20.36 24 25.07
140 5700 23.810 16.68 16.91 19.81 24 24.77
144(U-NII-2C) | 5720 17.400 16.670 | 16.900 19.80 24 23.41
144(U-NII-3) 5720 - 10.890 | 10.260 13.60 30 -
149 5745 - 17.01 17.08 20.06 30 -
157 5785 - 17.13 17.06 20.11 30 -
165 5825 - 16.56 16.48 19.53 30 -
Note:

1. Power Output Value =Reading value on average power meter + cable loss
2. Output Power (dBm) = 10LOG (Chain A Power (mW)+ Chain B Power (mW))
26 dB Bandwidth is the bandwidth of chain A or chain B whichever is less bandwidth, output power

limitation is more stringent.
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Report No.: 2030820R-RFUSP52V00

99% Occupied Bandwidth:

Channel 52 -Chain A

Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | | SENSE:INT] | ALIGN AUTO [11:02:56 PMDec 19,2018
|[Center Freq 5.260000000 GHz | Center Freq: 5.260000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBidiv Ref 21.00 dBm
Log
.o Center Freq||
S Rl
1.00 [ 5.260000000 GHz
-9.00 r‘/ b,
190 ] ",
P iy
Rezhi) w"'” qm"’"h\-. e
o I Py
™ i
49,0
-59.0
-69.0
|Center 5.26 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 23.9 dBm
1 8.069 MHZ Freq Offset
Transmit Freq Error 39.799 kHz OBW Power 99.00 % OHz
x dB Bandwidth 25.49 MHz x dB -26.00 dB
IMSG STATUS
Channel 60 -Chain A
Fﬁ Keysight Spectrum Analyzer - Occupied BW @lﬁl@_
| RF [s0e ac | | | SENSE:INT] [ ALIGN AUTO  [11:03:40 PM Dec 19,2019
|[Center Freq 5.300000000 GHz | Center Freq: 5.300000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBidiv Ref 21.00 dBm
Log
nao Center Freq||
e g e rcnan, 4
1.00 e 5.300000000 GHz
-9.00 ’/ b
19.0 = n\.r-""‘M %me
ReeXi] m"r"’wu M"‘"’""’w‘.
T s
-39.0 m“"m o
49,0
59,0
-59.0
| Center 5.3 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz
i i Auto Man
Occupied Bandwidth Total Power 24.6 dBm
17.982 MHz Freq Offset
Transmit Freq Error -7.606 kHz OBW Power 99.00 % OHz
x dB Bandwidth 26.45 MHz x dB -26.00 dB

STATUS
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Report No.: 2030820R-RFUSP52V00

Channel 64 -Chain A

Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | | SENSE:INT] | ALIGN AUTO [11:04:28 PMDec 19,2019
|[Center Freq 5.320000000 GHz | Center Freq: 5.320000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
.o Center Freq||
O L R
1.00 [ 5.320000000 GHz
-9.00 |-
-19.0 [ ] [, S
290 MW’“’J— M‘"Wm..
50 N P,
e o
-49.0
-59.0
-59.0
|Center 5.32 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 24.0 dBm
1 7.946 MHZ Freq Offset
Transmit Freq Error -4.169 kHz OBW Power 99.00 % OHz
x dB Bandwidth 2511 MHz x dB -26.00 dB
IMSG STATUS
Channel 100 -Chain A
Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | SENSE:INT] | ALIGN AUTO [11:06:07 PMDec 19,2019
|[Center Freq 5.500000000 GHz Center Freq: 5.500000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hoeld: 10/10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
nao Center Freq||
sl e A A b e,
1.00 e 5.5600000000 GHz
-9.00
190 M‘M .\m“n'“ll —
290 anvﬂ Lw.,\_vwm
90 W‘VM %ﬂuw
-49.0
-59.0
-59.0
|Center 5.5 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 23.0dBm
17.961 MHz Freq Offset
Transmit Freq Error -6.336 kHz OBW Power 99.00 % OHz
x dB Bandwidth 24.93 MHz x dB -26.00 dB
IMSG STATUS
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Channel 116 -Chain A

Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | | SENSE:INT] | ALIGN AUTO [11:06:45 PMDec 19,2019
|[Center Freq 5.580000000 GHz | Center Freq: 5.560000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBidiv Ref 21.00 dBm
Log
.o Center Freq||
et Rt g R P
1.00 u! P 5.5680000000 GHz
-9.00 i
190 - ™| M -
B - 2]
-390 ,,,HM a1
49,0
-59.0
-69.0
|Center 5.58 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 23.8 dBm
18.091 MHZ Freqoffset
Transmit Freq Error -30.549 kHz OBW Power 99.00 % OHz
x dB Bandwidth 26.04 MHz x dB -26.00 dB
IMSG STATUS
Channel 140 -Chain A
Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | SENSE:INT] | ALIGN AUTO [11:07:27 PMDec 19,2019
|[Center Freq 5.700000000 GHz Center Freq: 5.700000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hoeld: 10/10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBidiv Ref 21.00 dBm
Log
nao Center Freq||
E—
1m il [Bidatha 5700000000 GHz
-9.00 h,
-19.0 M‘u“"ﬂ'ﬁﬂ MM"""L\
a0 ,w\/"'NM Tt -
00 WMM kg, y
49,0
-59.0
-69.0
|Center 5.7 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 23.8 dBm
18-001 MHZ Freqoffset
Transmit Freq Error -11.919 kHz OBW Power 99.00 % OHz
x dB Bandwidth 25.39 MHz x dB -26.00 dB

STATUS
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Channel 144 -Chain A

Fﬁ Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
[ RF [soe ac | | | SENSE:INT] | ALIGN AUTO 10:52:48 PM Dec 19, 2019 F
|[Center Freq 5.720000000 GHz | o FreeR Avg Type: Log-Pwr TeCE2345 8 requency
PNO: Fast (. 1rig: FreeRun ’ AR
Foainlow " #Atten: 30 dB DET|P NNNNN
ot Omeet1 a5 MKr2 5.707 25 GHzZ Auto Tune
1o giaiv__Ref 21.00 dBm -17.21 dBm
no ! 1 Center Freq||
100 5720000000 GHz|
-3.00 v 3
' -16.60 dBmfl
190 StartFreq||
290 i 5695000000 GHz
-39.0
-19.0
w0 Stop Freq||
' 5.745000000 GHz
-69.0
Center 5.72000 GHz Span 50.00 MHz CF Step
Res BW 270 kHz #VBW 1.0 MHz Sweep (#Swp) 1.000 ms (1001 pts) 5.000000 MHz
| T |pe Man
1| N f 5.721 25 GHz 9.40 dBm
2| N f 5.707 25 GHz -17.21 dBm
3[ N f 573345 GHz 17.63dBm FreqOffset
4 0Hz
5 =
6
7
[
9
10
11 =
5 B
IMSG STATUS
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Agilent Spectrum Analyzer - Occupied BW

Channel 52 -Chain B

( RF S0 AC SEMSEINT) ALIGN AUTOD 04:14,00 PMDec 19, 2019
|[Center Freq 5.260000000 GHz | Center Freq: 5.260000000 GHz Radio $td: None Frequency
—— Trig:Free Run Avg|Held: 10110
I #IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
m.a Center Freq||
(- e
.00 ; ey [y 5.260000000 GHz
-9.00 I W)
9.0 Wﬂf N“""“vw].h
-29.0 ] ILIEP
W"iw\_ﬂ
-33.0 @
Pt Ponf)
-49.0
-58.0
500
|Center 5.26 GHz Span 50 MHz CF St
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 M
Auto Man
Occupied Bandwidth Total Power 23.2 dBm
17.852 MHz Freqofteet
Transmit Freq Error 13.558 kHz OBW Power 99.00 % OHz
x dB Bandwidth 23.82 MHz xdB -26.00 dB
IMSG STATUS

Agilent Spectrum Analyzer - Occupied BW

Channel 60 -Chain B

( RF 50 & AC SEMSE:INT]| ALIGN AUTO 04:14:43 PMDec 19, 2019
|[Center Freq 5.300000000 GHz | Center Freq: 5.300000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 1010
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
1o NPTy Center Freq||
1.00 ™ 5.300000000 GHz
-9.00
-19.0 Wuﬁ"’(y M)
-29.0 rg““"ﬂﬂ m’”“‘wm
330 W,,'gn ot i, M
-49.0
-59.0
-59.0
|Center 5.3 GHz Span 50 MHz CF St
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 M
Auto Man
Occupied Bandwidth Total Power 24.3 dBm
17.993 MHz Freqoffset
Transmit Freq Error -21.316 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 25.94 MHz x dB -26.00 dB
IMSG STATUS
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Agilent Spectrum Analyzer - Occupied BW

Channel 64 -Chain B

( RF S0 AC SEMSEINT) ALIGN AUTOD 04:1%:32 PMDec 19, 2019
|[Center Freq 5.320000000 GHz | Center Freq: 5.320000000 GHz Radio $td: None Frequency
—— Trig:Free Run Avg|Held: 10110
I #IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
m.a Center Freq||
1.0 il st e 5320000000 GHz
-9.00 n
190 W""ﬂy M"WL.AAWM
290 ] \PL“*-%
390 g, g
'JWL‘JUUM‘I’ LT
-49.0
-58.0
-59.0
|Center 5.32 GHz Span 50 MHz CF St
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 M
Auto Man
Occupied Bandwidth Total Power 23.5 dBm
17.939 MHz Freqoffset
Transmit Freq Error 5.388 kHz OBW Power 99.00 % OHz
x dB Bandwidth 25.68 NHz x dB -26.00 dB
IMSG STATUS

Agilent Spectrum Analyzer - Occupied BW

Channel 100 -Chain B

( RF 50 & AC SEMSE:INT]| ALIGN AUTO 04:17:10 PMDec 19, 2019
[Center Freq 5.500000000 GHz | Center Freq: 5.500000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 1010
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
.o CenterFreq||
1.00 i, el 5500000000 GHz
-9.00 #
-19.0 Wnﬂ.ﬂ‘w WMI‘KRIHHM
2910 ] e
-390 M
-49.0
-59.0
-59.0
|Center 5.5 GHz Span 50 MHz CF St
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 M
Auto Man
Occupied Bandwidth Total Power 23.5 dBm
17.890 MHz Freqoffset
Transmit Freq Error -25.236 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 24.74 MHz x dB -26.00 dB
IMSG STATUS
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Report No.: 2030820R-RFUSP52V00

RF

Agilent Spectrum Analyzer - Occupied BW
! S0 &

AT

Channel 116 -Chain B

SENSEINT

ALIGMAUTO

04:17:48 PMDec 19, 2019

|\enter Freq 5.580000000 GHz ‘ Center Freq: 5580000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBIdiv Ref 21.00 dBm
Log
1.8 oo e tnd] Center Freq||
1.00 5580000000 GHz
-5.00 JJ \n..
190 ﬂnﬁﬁ W%““’L.M
a0 Wﬂn,ﬂwﬂ [y -
290 M{AM‘H v i
-49.0
-59.0
590
|Center 5.58 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 MHz Sweep 1ms 5.000000 Mz
Auto Man
Occupied Bandwidth Total Power 24.2 dBm
17.970 MHz Freqofteet
Transmit Freq Error -3.686 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 25.54 MHz x dB -26.00 dB
IMSG STATUS
Channel 140 -Chain B

Agilent Spectrum Analyzer - Occupied BW

( RF 50 & AC SEMSE:INT]| ALIGN AUTO 04:18:32 PMDec 19, 2019
|[Center Freq 5.700000000 GHz Center Freq: 5.700000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 10110
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
"o CenterFreq||
‘_/"‘Uﬁ'\—'ﬂqd\w
.00 ooy 5.700000000 GHz|
-9.00 "[
¥ W
-19.0 '_,WWM W‘Mw
200 "’ka m“uuv
£ ekt pideys o
W WLIl
-49.0
-59.0
590
|Center 5.7 GHz Span 50 MHz CF Step
Res BW 300 kHz #VBW 1 NHz Sweep 1ms 5000000 MHz
Auto Man
Occupied Bandwidth Total Power 22.9 dBm
17.929 MHz Freqofteet
Transmit Freq Error -30.319 kHz OBW Power 99.00 % OHz
x dB Bandwidth 23.81 MHz x dB -26.00 dB
STATUS
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Agilent Spectrum Analyzer - Swept SA
(I RF S0 &

Channel 144 -Chain B

SEMSEINT|

ALIGN AUTO

04:03:54 PMDec 19, 2019

[Center Freq 5.720000000 GHz | Avg Type: Log-Pwr mac[Tzaase|  Frequency
PNO: Fast (0 1rig: Free Run THRE M b
IFGain:Low #Atten: 30 dB DET|P NMMHN M
o Ofreot 1 B MKkr2 5.707 60 GHzZ Auto Tune
10 dBIdiv__Ref 21.00 dBm -18.71 dBm
Log 1
nao Center Freq||
1.00 5.720000000 GHz
-9.00 2 3
19.0 . -17.40 dEm|
’ StartFreq||
20 - 5695000000 GHz
90— o
-49.0
=30 Stop Freq||
5.745000000 GHz
-69.0
Center 5.72000 GHz Span 50.00 MHz CF Step
Res BW 270 kHz #VBW 1.0 MHz Sweep (#Swp) 1.000 ms (1001 pts) 5.000000 MHz|
| v | fowton A Auto Man
5.718 70 GHz 8.60 dBm
2l N f 5.707 60 GHz 18.71 dBm
3[ N f 5.732 80 GHz -19.35 dBm Freq Offset
2 0Hz
3
7
[
9
10
11 v
< ¥
IMSG STATUS
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Report No.: 2030820R-RFUSP52V00

Product LTE SOM Module
Test Item Maximum conducted output power
Test Date 2019/12/27
Test Mode Transmit 802.11ac40
CHAIN A
Cable loss=1dB Maximum conducted output power
Data Rate (Mbps)
Channel No. |Frequency (MHz)| HT8 | HT9 |HT10 | HTI11 |HT12 | HT13 | HT14 | HT15| Required Limit
Measurement Level (dBm)
38 5190 17.47 | - - - - - - - <24dBm
46 5230 17.02 | 16.95 | 16.87 | 16.81 | 16.73 | 16.65 | 16.58 | 16.52 <24dBm
54 5270 17.03 | -- - - - - - - <24dBm
62 5310 16.95|16.88 | 16.82 | 16.75 | 16.68 | 16.62 | 16.55 | 16.47 <24dBm
102 5510 16.51 | -- - - - - - - <24dBm
110 5550 16.51 | 16.43 | 16.35 | 16.28 | 16.21 | 16.15| 16.07 | 16.01 <24dBm
134 5670 1721 - - - - - - - <24dBm
142(U-NII-2C) 5710 16.95|16.87 | 16.82 [ 16.72 | 16.69 | 16.57 | 16.50 | 16.43 <24dBm
142(U-NII-3) 5710 544 | 538 | 531 | 528 | 521 | 5.14 | 5.10 | 5.07 <30dBm
151 5755 16.63 | - - - - - - - <30dBm
159 5795 16.98 | 16.92 | 16.85 | 16.77 | 16.71 | 16.65 | 16.57 | 16.51 <30dBm

Note: Maximum conducted output power Value =Reading value on average power meter + cable loss
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Report No.: 2030820R-RFUSP52V00

CHAIN B
Cable loss=1dB Maximum conducted output power
Data Rate (Mbps)
Channel No. | ™Y 'yrs [ wro [mrio | wrin [ mri2| iz [nria | Hris | Required Limit
(MFHz) Measurement Level (dBm)
38 5190 17.05| -- - - - - - - <24dBm
46 5230 16.75 | 16.68 | 16.61 | 16.53 | 16.45 | 16.38 | 16.32 | 16.25 <24dBm
54 5270 16.59 | -- - - - - - - <24dBm
62 5310 16.42 | 16.35]16.27 | 16.21 | 16.13 | 16.05 | 15.98 | 15.92 <24dBm
102 5510 16.79 | -- - - - - -- -- <24dBm
110 5550 16.92 | 16.85|16.77 | 16.71 | 16.65 | 16.58 | 16.52 | 16.45 <24dBm
134 5670 1729 | - - - - - -- -- <24dBm
142(U-NII-2C) 5710 17.02 11691 | 16.8 | 16.7 | 16.62 | 16.59 | 16.49 | 16.41 <24dBm
142(U-NII-3) 5710 6.57 | 6.5 | 645 | 6.34 | 6.27 | 6.14 | 6.02 | 5.93 <30dBm
151 5755 16.61 | -- - - - - - - <30dBm
159 5795 16.98 | 16.91 | 16.83 | 16.77 | 16.71 | 16.63 | 16.55 | 16.47 <30dBm

Note: Maximum conducted output power Value =Reading value on average power meter + cable loss
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Report No.: 2030820R-RFUSP52V00

Maximum conducted output power Measurement:

(CHAIN A+ B)
Channel  |Frequency 99% Chain A | Chain B | Output o
Number Bandwidth | Power Power Power Output Power Limit
(MHz) (MHz) (dBm) | (dBm) (dBm) (dBm) | dBm+10log(BW)
38 5190 - 17.47 17.05 20.28 24 -
46 5230 - 17.02 16.75 19.90 24 -
54 5270 41.190 17.03 16.59 19.83 24 27.15
62 5310 41.000 16.95 16.42 19.70 24 27.13
102 5510 41.110 16.51 16.79 19.66 24 27.14
110 5550 41.330 16.51 16.92 19.73 24 27.16
134 5670 41.170 17.21 17.29 20.26 24 27.15
142(U-NII-2C)| 5710 35.800 16.950 | 17.020 20.00 24 26.54
142(U-NII-3) | 5710 - 5.440 6.570 9.05 30 -
151 5755 - 16.63 16.61 19.63 30 --
159 5795 - 16.98 16.98 19.99 30 --
Note:
1. Power Output Value =Reading value on average power meter + cable loss

2. Output Power (dBm) = 10LOG (Chain A Power (mW)+ Chain B Power (mW))
26 dB Bandwidth is the bandwidth of chain A or chain B whichever is less bandwidth, output power

limitation is more stringent.
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Report No.: 2030820R-RFUSP52V

00

99% Occupied Bandwidth:

Channel 54 -Chain A

Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | | SENSE:INT] | ALIGN AUTO [11:08:27 PMDec 19,2019
|Center Freq 5.270000000 GHz | Center Freq: 5.270000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBidiv Ref 21.00 dBm
Log
.o Center Freq||
1.00 5.270000000 GHz
-9.00
190 il il
. Wf \LMW'\M%M._ -
50 et )
-390 |t
49,0
-59.0
-69.0
|Center 5.27 GHz Span 100 VHz| CF Step
Res BW §10 kHz #VBW 2 MHz Sweep 1ms 10.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 24.0 dBm
36.322 MHZ Freq Offset
Transmit Freq Error 67.016 kHz OBW Power 99.00 % OHz
x dB Bandwidth 41.86 MHz x dB -26.00 dB
IMSG STATUS
Channel 62 -Chain A
Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | SENSE:INT] | ALIGN AUTO [11:09:31 PMDec 19,2019
|[Center Freq 5.310000000 GHz Center Freq: 5.310000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hoeld: 10/10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBidiv Ref 21.00 dBm
Log
nao Center Freq||
100 dinatiing oy 5310000000 GHz
-9.00
19,0 h
240 ...,.Awuwf. \\1' Vi
a0 MWAMW ——
49,0
-59.0
-69.0
|Center 5.31 GHz Span 100 VHz| CF Step
Res BW §10 kHz #VBW 2 MHz Sweep 1ms 10.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 23.8 dBm
36-314 MHZ Freqoffset
Transmit Freq Error 19.465 kHz OBW Power 99.00 % OHz
x dB Bandwidth 41.36 MHz x dB -26.00 dB
IMSG STATUS
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Report No.: 2030820R-RFUSP52V00

Channel 102 -Chain A

Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | | SENSE:INT] | ALIGN AUTO [11:10:13 PMDec 19,2018
|[Center Freq 5.510000000 GHz | Center Freq: 5.510000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 10/10
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
.o Center Freq||
1.00 iasaia! 5.5610000000 GHz
-9.00 i
-19.0
-29.0 AT J/ \M»Mm e et
350 u‘ﬁM Mf\r
-49.0
-59.0
-59.0
|Center 5.51 GHz Span 100 MHz| CF Step
Res BW §10 kHz #VBW 2 MHz Sweep 1ms 10.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 22.8 dBm
36.396 MHZ Freq Offset
Transmit Freq Error 13.978 kHz OBW Power 99.00 % OHz
x dB Bandwidth 41.39 MHz x dB -26.00 dB
MSG STATUS
Channel 100 -Chain A
Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | SENSE:INT] | ALIGN AUTO [11:10:52 PMDec 19,2019
|[Center Freq 5.550000000 GHz Center Freq: 5.550000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hoeld: 10/10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
nao Center Freq||
1.00 5.650000000 GHz
-9.00 };
o 7 et
-29.0 R of Aot
00 NW M
-49.0
-59.0
-59.0
|Center 5.55 GHz Span 100 MHz| CF Step
Res BW §10 kHz #VBW 2 MHz Sweep 1ms 10.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 23.0 dBm
36-354 MHZ Freq Offset
Transmit Freq Error -9.626 kHz OBW Power 99.00 % OHz
x dB Bandwidth 41.62 MHz x dB -26.00 dB
MSG STATUS
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Channel 116 -Chain A

Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | | SENSE:INT] | ALIGN AUTO [11:11:32 PMDec 19,2018
|[Center Freq 5.670000000 GHz | Center Freq: 5.670000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold:>10/10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
.o Center Freq||
1.00 o] 5.670000000 GHz
-9.00 i
190 HHI"J IL
250 h.ﬂ"'m"“ el Vo AT
350 s
-29.0
590
690
|Center 5.67 GHz Span 100 VHz| CF Step
Res BW §10 kHz #VBW 2 MHz Sweep 1ms 10.000000 MHz
- i Auto Man
Occupied Bandwidth Total Power 24.2 dBm
36.417 MHZ Freqoffset
Transmit Freq Error 11.370 kHz OBW Power 99.00 % OHz
x dB Bandwidth 41.70 MHz x dB -26.00 dB
IMSG STATUS
Channel 142 -Chain A
Fﬁ Keysight Spectrum Analyzer - Swept SA \il\ﬁl@_
RF [soe ac | | SENSE:INT] | ALIGN AUTO 10:55:20 PM Dec 19, 2019
|[Center Freq 5.710000000 GHz | Avg Type: Log-Pwr MicE[Taz450|  Frequency
PNO: Fast (0 11ig: Free Run TVPE| MR
IFGain:Low #Atten: 30 dB DET|P NNNNN
ot Omeet1 a5 MKr2 5.689 2 GHz Auto Tune
10 dB/div__ Ref 21.00 dBm -19.12 dBm
Log | 1
o I ‘ Center Freq|]
1.00 5.710000000 GHz
-3.00 2 3
190 Q -18.11 diBm|
: StartFreq||
290 w 5660000000 GHz
-390 [
-490
. Stop Freq||
' 5.760000000 GHz
-69.0
Center 5.71000 GHz Span 100.0 MHz CF Step
Res BW 430 kHz #VBW 2.0 MHz Sweep (#Swp) 1.000 ms (1001 pts) 10.000000 MHz
I 7 Man
1] N f 5.714 3 GHz 7.89 dBm
2 N f 5.689 2 GHz -19.12 dBm
3| N f 57304 GHz -18.28 dBm Freq Offset
4 0 Hz
5 =
6
7
8
9
10
11 ©
IMSG STATUS
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Report No.: 2030820R-RFUSP52V00

Agilent Spectrum Analyzer - Occupied BW

Channel 52 -Chain B

( RF S0 AC SEMSEINT) ALIGN AUTOD 04:19:30 PMDec 19, 2019
|[Center Freq 5.270000000 GHz | Center Freq: 5270000000 GHz Radio $td: None Frequency
—— Trig:Free Run Avg|Held: 10110
I #IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
m.a Center Freq||
1.00 ot 5270000000 GHz
-9.00 ,f
19.0 Pr,f 1\‘\
-29.0 )
I I B i T kg
-49.0
-58.0
-59.0
|Center 5.27 GHz Span 100 MHz| CF St
Res BW 510 kHz #VBW 2 MHz Sweep 1ms 10.000900 Wb
Auto Man
Occupied Bandwidth Total Power 23.6 dBm
36.302 MHz Freqoffset
Transmit Freq Error -3.784 kHz OBW Power 99.00 % OHz
x dB Bandwidth 41.19 MHz x dB -26.00 dB
IMSG STATUS

Agilent Spectrum Analyzer - Occupied BW

Channel 60 -Chain B

( RF 50 & AC SEMSE:INT]| ALIGN AUTO 04:20:38 PMDec 19, 2019
[Center Freq 5.310000000 GHz | Center Freq: 5.310000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 1010
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
.o CenterFreq||
.00 e L 5310000000 GHz
-9.00 \II
-19.0 \\
-29.0 Mf LTS S .
390 e AMW
-49.0
-59.0
-59.0
|Center 5.31 GHz Span 100 MHz| CF Step
Res BW 510 kHz #VBW 2 MHz Sweep 1ms 10.000000 MHz
Auto Man
Occupied Bandwidth Total Power 23.9dBm
36.337 MHz Freqofteet
Transmit Freq Error 19.039 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 41.00 MHz x dB -26.00 dB

STATUS
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Agilent Spectrum Analyzer - Occupied BW

Channel 64 -Chain B

( RF S0 AC SEMSEINT) ALIGN AUTOD 04:21;17 PMDec 19, 2019
|[Center Freq 5.510000000 GHz | Center Freq:5.510000000 GHz Radio $td: None Frequency
—— Trig:Free Run Avg|Held: 10110
I ‘ #IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
m.a Center Freq||
. 4 AT i
.00 ey 5.510000000 GHz
-9.00 J
19.0 f 1“1
a0 by,
390 a’ﬂ’vwwﬁ*vﬂw W g g 1
-49.0
-58.0
500
|Center 5.51 GHz Span 100 MHz| CF St
Res BW 510 kHz #VBW 2 MHz Sweep 1ms 10.000900 Wb
Auto Man
Occupied Bandwidth Total Power 24.1 dBm
36.360 MHz Freqofteet
Transmit Freq Error 24.804 kHz OBW Power 99.00 % OHz
x dB Bandwidth 41.11 MHz xdB -26.00 dB
IMSG STATUS

Agilent Spectrum Analyzer - Occupied BW

Channel 100 -Chain B

( RF 50 & AC SEMSE:INT]| ALIGN AUTO 04:21:55 PMDec 19, 2019
[Center Freq 5.550000000 GHz | Center Freq: 5.550000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 1010
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
.o CenterFreq||
1.0 e 5550000000 GHz,
-9.00
-19.0 f \q‘
-29.0 N e
i L TR
380 m{md’!ﬂl’l | H'\W" W‘JIFWM,
-49.0
-59.0
-59.0
|Center 5.55 GHz Span 100 MHz| CF St
Res BW 510 kHz #VBW 2 MHz Sweep 1ms 10.000900 ME
Auto Man
QOccupied Bandwidth Total Power 24.1 dBm
36.338 MHz Freqoffset
Transmit Freq Error 9.578 kHz OBW Power 99.00 % OHz
x dB Bandwidth 41.33 MHz x dB -26.00 dB
IMSG STATUS
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Channel 116 -Chain B

Agilent Spectrum Analyzer - Occupied BW

] RF

a0 &

SEMSEINT|

ALIGN AUTO

04:22,36 PMDec 19, 2019

|[Center Freq 5.670000000 GHz | Center Freq: 5670000000 GHz Radio $td: None Frequency
—— Trig:Free Run Avg|Held: 10110
I ‘ #IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 1 dB
10 dB/div Ref 21.00 dBm
Log
m.a Center Freq||
1.00 e ! L 5670000000 GHz
-9.00
Y
190 _J'Jﬁ
-29.0 i Sl g
39.0 bk it %
[
-49.0
-58.0
590
|Center 5.67 GHz Span 100 MHz| CF Step
Res BW 310 kHz #VBW 2 NHz Sweep 1ms 10.000000 MHz
Auto Man
Occupied Bandwidth Total Power 23.8 dBm
36.329 MHz FreqOfiset
Transmit Freq Error 16.833 kHz OBW Power 99.00 % OHz
x dB Bandwidth 41.17 MHz x dB -26.00 dB
IMSG STATUS
Channel 142 -Chain B
Agilent Spectrum Analyzer - Swept SA
(! RF 50 & AC SEMSEINT ALIGNAUTO 04:06:26 PMDec 19, 2019
[Center Freq 5.710000000 GHz \ Avg Type: Log-Pwr wecE[1z3a5p |  Frequency
PHO: Fast Cp0 Trig: Free Run TYPE| M Wil
IFGain:Lows #Atten: 30 dB pET|P NNNKN N
ot oot 1 B Mkr2 5.689 2 GHz Auto Tune
10 dBfdiv__ Ref 21.00 dBm -19.51 dBm
Log 1 |
1.0 T Center Freq||
1.00 5710000000 GHz
-9.00
190 Qz 3 -18.31 cBm|
StartFreq||
0 5660000000 GHz
-39.0 bt
-49.0
=0 Stop Freq||
5.760000000 GHz
-69.0
Center 5.71000 GHz Span 100.0 MHz CF Step
Res BW 430 kHz #FVBW 2.0 MHz Sweep (#Swp) 1.000 ms (1001 pts) 10.000000 MHz
Auto Man
57136 GHz
2| N 5.689 2 GHz 19.51 dBm
3[ N £.7309 GHz -20.94 dBm Freq Offset
: 0Hz
3
7
g
9
10
1 -
< >

=
@
[n}

STATUS
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Report No.: 2030820R-RFUSP52V00

Product : LTE SOM Module
Test Item : Maximum conducted output power
Test Date : 2019/12/27
Test Mode Transmit 802.11ac80
CHAINA
Cable loss=1dB Average Power
Frequency Data Rate (Mbps) Required
Channel No .
(MHz) |VTHO|VTHI1|VTH2|VTH3|VTH4|VTH5|VTH6|VTH7|VTH8|VTH9| Limit
42 5210 16.12116.05[15.98 | 15.91|15.85]15.78 | 15.72 | 15.66 | 15.58 | 15.51 |<24dBm
58 5290 15.98 1592 (15.86|15.77|15.71 | 15.63 | 15.58 | 15.52 | 15.45 | 15.37 |<24dBm
106ac80 5530 15.89| -- - - - - - - - --  |<24dBm
138ac80(Band2C)| 5690 1572 -- -- -- - - - - - - |<24dBm
138ac80(Band3) 5690 1.01 | -- -- -- - - - - - --  |<24dBm
155ac80 5775 16.01 1593 (15.85(15.78|15.71 | 15.63 | 15.57 | 15.51 | 15.49 | 15.41 |<30dBm

Note: Maximum conducted output power Value =Reading value on Spectrum Analyzer + cable loss

CHAIN B

Cable loss=1dB Average Power
Channel No Frequency Data Rate (Mbps) Required
(MHz) |VTHO|VTHI1|VTH2|VTH3|VTH4|VTHS|VTH6|VTH7 VTH8|VTH9| Limit
42 5210 [15.91(15.85[15.77|15.71|15.63|15.56 |15.49 [15.41|15.35|15.28 |<24dBm
58 5290 [15.78{15.71[15.63|15.57|15.51|15.45|15.38 [15.31|15.25|15.18 |<24dBm
106ac80 5530 [16.04| -- - - - - - - - -~ |<24dBm
138ac80(U-NII-2C), 5690 15.84| -- -- -- -- -- -- -- -- --  |<24dBm
138ac80(U-NII-3) | 5690 2.01 -- -- -- -- -- -- -- -- --  |<24dBm
155ac80 5775 16.0916.0215.95[15.88(15.82[15.75]15.68|15.61|15.53 |15.47 |<30dBm

Note: Maximum conducted output power Value =Reading value on Spectrum Analyzer + cable loss
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Maximum conducted output power Measurement:

(CHAIN A+ B)
Channel Frequency 99% Chain A | Chain B | Output o
Number Range | Bandwidth | Power Power Power Qutput Power Limit
(MHz) (MHz) (dBm) | (dBm) (dBm) (dBm) | dBm+10log(BW)
42 5210 - 16.120 | 15.910 19.03 24 --
58 5290 83.200 15.980 | 15.780 18.89 24 30.20
106 5530 82.940 15.890 | 16.040 18.98 24 30.19
138(U-NII-2C) 5690 76.400 15.720 | 15.840 18.79 24 29.83
138(U-NII-3) 5690 - 1.010 2.010 4.55 30 --
155 5775 - 16.010 | 16.090 19.06 30 -
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99% Occupied Bandwidth:
Channel 58 -Chain A

Fﬁ Keysight Spectrum Analyzer - Occupied BW \il\ﬁl@_
[ RF [soe ac | | SENSE:INT] | ALIGN AUTO [10:57:09 PMDec 19,2019
[Center Freq 5.290000000 GHz Center Freq: 5.290000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hoeld: 10/10
I ‘ #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
.o Center Freq||
100 st T 5280000000 GHz
-9.00
-19.0 ‘*L
290 f()y w.uu " o]
390 MUA‘ T AL il
-49.0
-59.0
-59.0
|Center 5.29 GHz Span 200 MHz| CF Ste
Res BW 1MHz #VBW 3 MHz Sweep 1ms 20.000000 MHFZ'
. . Auto Man
Occupied Bandwidth Total Power 23.9 dBm
75.763 MHz Freq Offset
Transmit Freq Error 232.36 kHz OBW Power 99.00 % OHz
x dB Bandwidth 84.10 MHz x dB -26.00 dB
IMSG STATUS
Channel 106 -Chain A
Fﬁ Keysight Spectrum Analyzer - Occupied BW @\ﬁl@_
i [ RF [soe ac | | | SENSE:INT] | ALIGN AUTO  [10:57:51 PMDec 18,2019
[Center Freq 5.530000000 GHz | Center Freq: 5.530000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|[Held: 10/10
I #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
nao CenterFreq||
1.00 5.530000000 GHz
-9.00 X
-19.0
200 Jf \"me gty
00 e it [
yE
-49.0
-59.0
-59.0
|Center 5.53 GHz Span 200 MHz| CF Step
Res BW 1MHz #VBW 3 MHz Sweep 1ms 20.000000 MHz,
- i [Auto Man
Occupied Bandwidth Total Power 23.0 dBm
75.735 MHZ Freq Offset
Transmit Freq Error 129.84 kHz OBW Power 99.00 % OHz
x dB Bandwidth 83.87 MHz x dB -26.00 dB
IMSG STATUS
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Channel 138 -Chain A

Fﬁ Keysight Spectrum Analyzer - Swept SA El\il@_
i [ RF [soe ac | | | SENSE:INT] | ALIGN AUTO 10:59:21 PMDec 19, 2019
[Center Freq 5.690000000 GHz | Avg Type: Log-Pwr waE[ia345 0|  Frequency
PNO: Fast (0 1rig: FreeRun TYRE( M A
IFGain:Low #Atten: 30 dB DET|P NNNNN
ot oot 1 dB MKr2 5,648 6 GHzZ Auto Tune
19 dBidiv Ref 21.00 dBm -20.25 dBm
10 Center Freq||
100 5.690000000 GHz
-3.00 Qz 3
R -19.60 dBmfl
190 StartFreq|
290 5.590000000 GHz
-390
4910
0 Stop Freq||
' 5.790000000 GHz
690
Center 5.6900 GHz Span 200.0 MHz CF Step
Res BW 820 kHz #V/BW 3.0 MHz Sweep (#Swp) 1.000 ms (1001 pts) 20.000000 MHz
| i Man
1] N 1 5.694 8 GHz 6.20 dBm
2] N f 5.648 6 GHz -20.25 dBm
3| N f 57320 GHz -20.95 dBm Freq Offset
4 0 Hz
5 =
[
7
8
9
10
11 5
. v
IMSG STATUS
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Channel 58 -Chain B

Agilent Spectrum Analyzer - Occupied BW

( RF 50 & AC SEMSEINT] ALIGHNAUTO 04:08:12 PMDec 19, 2019
|Center Freq 5.290000000 GHz | Center Freq: 5.260000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held: 10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
.o Center Freq||
10 et el 5290000000 GHz
-9.00
9.0 ‘fl ﬁm
290 e
300 Tl mnmih‘*" Mm“m""m
T i
-49.0
-59.0
-69.0
|Center 5.29 GHz Span 200 MHz CF st
Res BW 1 MHz #VBW 3 MHz Sweep 1ms 20,000000 Mo
[Auto Man
Occupied Bandwidth Total Power 22.8 dBm
75.784 MHz FreqOftest
Transmit Freq Error 158.25 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 83.20 MHz x dB -26.00 dB
IMSG STATUS

Channel 106 -Chain B

Agilent Spectrum Analyzer - Occupied BW
/ RF S0&  AC

SEMSEINT|

ALIGMAUTO

04:08:55 PMDec 19, 2019

|Center Freq 5.530000000 GHz

#IFGain:Low

‘ Center Freq: 5.530000000 GHz
—— Trig:Free Run
#Atten: 30 dB

Radio Std: None

Avg|Hold: 10/10

Radio Device: BTS

Ref Offset 1 dB

10 dBidiv Ref 21.00 dBm

Frequency

Log

1.0

100

CenterFreq|
5530000000 GHz|

-9.00
-19.0

-29.0

sl \!I"FNMW/

-39.0

T

-49.0

-59.0
-69.0

| Center 5.53 GHz

Span 200 MHz

IMSG

Res BW 1 MHz #VBW 3 MHz Sweep 1ms
Occupied Bandwidth Total Power 24.1 dBm
75.685 MHz
Transmit Freq Error 102.00 kHz OBW Power 99.00 %
x dB Bandwidth 82.94 MHz x dB -26.00 dB

STATUS

CF Step
20.000000 MHz|
Auto Man

Freq Offset
0Hz
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Channel 138 -Chain B

Agilent Spectrum Analyzer - Swept SA

(] RF a0 & SEMSEINT) ALIGN AUTOD 04:10:27 PMDec 19, 2019
|Center Freq 5.690000000 GHz \ Avg Type: Log-Pur macE[izsase|  Freauency
PNO: Fast o0 1'19:FreeRun TRE |1 Wik
IFGain:Low #Atten: 30 dB DET|P HNMHH M
o Omeet1 B MKr2 5.648 4 GHZ Auto Tune
10 dBfdiv__ Ref 21.00 dBm -20.62 dBm
Log 1
1.0 Center Freq||
100 5.630000000 GHz
-9.00
490 ‘2 3 -15.91 dBm|
StartFreq||
0 5.590000000 GHz
-39.0
-49.0
50 Stop Freq||
5.790000000 GHz
-69.0
Center 5.6900 GHz Span 200.0 MHZ CF Step
Res BW 820 kHz #VBW 3.0 MHz Sweep (#Swp) 1.000 ms (1001 pts) 20.000000 MHz|
A Aut Man
5.688 0 GHz 7.09 dBm
f 5.6484 GHz -20.62 dBm
3N [1]f 67326 GHz -21.87 dBm Freq Offset
4 0Hz
5
3
7
g
9
10
1 S
< ¥
IMSG STATUS
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Maximum conducted output power:
Channel 138 (Band3) -Chain A

Fﬁ Keysight Spectrum Analyzer - Channel Power \i/lﬁl@_
| 7] | RF |soe ac | | | SENSE:INT] [ ALIGN AUTO  [10:59:45 PMDec 19, 2019
[Center Freq 5.688579250 GHz | Center Freq: 5.688579250 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 100/100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 21.00 dBm
Log
no CenterFreq||
1.00 P 5.688679260 GHz
-5.00 {n— ™
-19.0
200 ) \1\
-39.0 et
|
Y — |
-59.0
-59.0
| Center 5.689 GHz Span 200 MHz CF Step
Res BW 1 MHz #VBW 3 MHz Sweep 1ms 20.000000 MHz
Auto Man
Channel Power Power Spectral Density
Freq Offset
15.72 dBm /72.84 vHz |} -63.76 dBm /Hz |} OHz
MSG STATUS
Maximum conducted output power:
Channel 138 (Band4) -Chain A
Fﬁ Keysight Spectrum Analyzer - Channel Power \i/lﬁl@_
| RF |soe ac | | | SENSE:INT] ALIGN AUTO  [11:00:06 PMDec 189, 2019
[Center Freq 5.726420750 GHz | Center Freq: 5.726420750 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 100/100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 1 dB
10 dBfdiv Ref 21.00 dBm
Log
1.0 CenterFreq||
1.00 5.726420760 GHz
-5.00 " YT
-19.0
i i
-39.0 — R =
-49.0 ]
-59.0
-59.0
| Center 5.726 GHz Span 200 MHz CF Step
Res BW 1 MHz #VBW 3 MHz Sweep 1ms 20.000000 MHz
Auto Man
Channel Power Power Spectral Density
Freq Offset
-64.38 dBm /Hz | oHz

1.01 dBm /2.842 mHz ]

STATUS
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Maximum conducted output power:
Channel 138 (Band3) -Chain B

Agilent Spectrum Analyzer - Channel Power
(] RF a0 AC SEMSEINT) ALIGM AUTOD 04:10:53 PMDec 19, 2019

|Center Freq 5.688578750 GHz | Center Freq: 5688575750 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Hold: 100/100
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 1 dB
10 dBidiv Ref 21.00 dBm

Log
1.0 Center Freq|
1.00 5.688578750 GHz
-9.00 s | SRS, il
-19.0
-29.0 J \
-39.0 \
490 M“"‘""/ ——
..,.W"‘-'.‘"w
-59.0
-69.0
| Center 5.689 GHz Span 200 MHz CF Step
Res BW 1 MHz #VBW 3 MHz Sweep 1MS|| 24000000 MHz
Auto Man
Channel Power Power Spectral Density
Freq Offset
15.84 dBm 172.84 mHz [l -63.67 dBm mHz ||} 0Hz
IMSG STATUS

Maximum conducted output power:
Channel 138 (Band4) -Chain B
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3. Radiated Emission

3.1 Test Setup

Radiated Emission Under 30MHz

< I -~ 1 >
k L 3m | g

Antenna Mast
Broadband or Loop
ﬁn:ennah ight isl

EUT ntenna height islm.

Non-Conducted im
Tahla

]0rm

Test | %I Fully soldered Metal Ground | -
Receiver [ ToReceiver]

Radiated Emission Below 1GHz

The height of broad

band antenna was

VE‘:
A

scanned from 1m to 4m.

The distance between
EUT
Non-Conducted Table antenna and turn table v

was 3m..

80cm D
i o E— . T
| |—I;I—|| |Fully soldered Metal Ground || To Controller
| To Receiverl

Test
Receiver

Radiated Emission Above 1GHz

< | T eT— .
=~ 3m vl -

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

RF absorber material

EUT / on the ground plane.

S AAAAAMAAMAAAAAA —L-
(@) (@)

| %l To Receiver Pre-

Amplifier
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3.2.

Limits

by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated

FCC Part 15 Subpart C Paragraph 15.209(a) Limits

Fr?\c}[ﬁgcy Field strength Measurement distance
(microvolts/meter) (meter)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30

1.705-30 30 30

30-88 100 3

88-216 150 3

216-960 200 3
Above 960 500 3

Remarks: E field strength (dBuV/m) = 20 log E field strength (uV/m)
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3.3.

Test Procedure

The EUT was setup according to ANSI C63.10, 2013 and tested according to FCC KDB-789033 test

procedure for compliance to FCC 47CFR 15. 407 requirements.
Measuring the frequency range below 1GHz, the EUT is placed on a turn table which is 0.8 meter

above ground,when measuring the frequency range above 1GHz, the EUT is placed on a turn table
which is 1.5 meter above ground.

The turn table is rotated 360 degrees to determine the position of the maximum emission level.

The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned between 1 meter and 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10: 2013 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and
30MHz~1GHz is 120kHz and above 1GHz is 1MHz.

Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are

made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured

emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.
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RBW and VBW Parameter setting:

According to KDB 789033 section II.G.5 Procedure for Unwanted Maximum Emissions
Measurements above 1000 MHz.

RBW = 1MHz.

VBW > 3MHz.

According to KDB 789033 section I1.G.6 Procedures for Average Unwanted Emissions
Measurements above 1000 MHz.

RBW = 1MHz.

VBW = 10Hz, when duty cycle > 98 %

VBW > 1/T, when duty cycle < 98 %

( T refers to the minimum transmission duration over which the transmitter is on and is

transmitting at its maximum power control level for the tested mode of operation.)

5GHz band Duty Cycle T /T VBW
(%) (ms) (Hz) (Hz)
802.11a 94.61 2.0362 491 500
802.11ac20 94.27 1.9058 525 1000
802.11ac40 86.81 0.9058 1104 2000
802.11ac80 78.38 0.4203 2379 3000

Note: Duty Cycle Refer to Section 5

3.4. Uncertainty

+4.08 dB below 1GHz
+4.22 dB above 1GHz
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3.5. Test Result of Radiated Emission
Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a(5180MHz)
Horizontal
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10360 51.49 74.00 -22.51 38.10 13.39 PK
Note:

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a(5180MHz)
Vertical
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10360 51.89 74.00 -22.11 38.50 13.39 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a(5220MHz)
Horizontal
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10440 51.57 74.00 -22.43 38.34 13.23 PK
Note:

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a (5220MHz)
Vertical
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10440 51.81 74.00 -22.19 38.58 13.23 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5.

The emission levels of other frequencies are very lower than the limit and not show in test report.

Page: 60 of 278




Report No.: 2030820R-RFUSP52V00

Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a(5240MHz)
Horizontal
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10480 52.18 74.00 -21.82 39.03 13.15 PK
Note:

All Readings below 1GHz are Quasi-Peak, above 1 GHz are performed with peak and/or average

measurements as necessary.

Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a(5240MHz)
Vertical
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10480 51.75 74.00 -22.25 38.60 13.15 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a(5260MHz)
Horizontal
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10520 52.72 74.00 -21.28 39.60 13.12 PK
Note:

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a(5260MHz)
Vertical
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10520 51.78 74.00 -22.22 38.66 13.12 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a (5300MHz)
Horizontal
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10600 52.19 74.00 -21.81 39.07 13.12 PK
Note:

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a (5300MHz)
Vertical
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10600 51.59 74.00 -22.41 38.47 13.12 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a (5320MHz)
Horizontal
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10640 52.87 74.00 -21.13 39.73 13.14 PK
Note:

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a (5320MHz)
Vertical
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 10640 51.28 74.00 -22.72 38.14 13.14 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a (5500MHz)
Horizontal
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 11000 53.15 74.00 -20.85 39.52 13.63 PK
Note:

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a (5500MHz)
Vertical
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 11000 52.55 74.00 -21.45 38.92 13.63 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a (5580MHz)
Horizontal
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 11160 52.96 74.00 -21.04 38.56 14.40 PK
Note:

All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

measurements as necessary.

Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product LTE SOM Module
Test Item Harmonic Radiated Emission Data
Test Date 2020/04/20
Test Mode Mode 1:802.11a (5580MHz)
Vertical
No Frequency Emission Level Limit Margin Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB/m) Type
*1 11160 53.37 74.00 -20.63 38.97 14.40 PK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Measurement Level = Reading Level + Correct Factor.
3. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
4. The average measurement was not performed when the peak measured data under the limit of average
detection.
5.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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