Narrative
Request for Special Temporary Authority
L Band Mobile Earth Stations

Viasat, Inc. hereby requests special temporary authority (“STA”) for sixty (60) days for
blanket authority to operate one hundred and twenty (120) units of six types of mobile earth
station antennas (the “Terminals”) in the mobile-satellite service (“MSS”).! The Terminals
would operate in the 1525-1559 MHz (space-to-Earth) and 1626.5-1660.5 MHz (Earth-to-space)
band segments (“1.5/1.6 GHz” band) within the L band and would communicate with
geostationary orbit (“GSO”) satellite networks on the Commission’s ISAT List (“ISAT List”)?
and the SkyTerra-1 satellite. The Terminals would be used to provide service throughout the
contiguous United States for low data rate sensors and monitoring applications. Grant of this
application would promote the public interest by enabling Viasat to support a variety of IoT
applications, including in the transportation, agriculture, and logistics sectors, by itself and in
collaboration with various partners, while Viasat’s application for permanent authority to operate
the Terminals remains pending.

Viasat filed an application for permanent authority to operate the Terminals with the
ISAT List in eligible 1.5/1.6 GHz band segments, including specifically the INMARSAT 4F3°
(98.0° W.L.) and INMARSAT 3F5% (54.0° W.L.) satellite networks,> and with the SkyTerra-1
satellite network (101.3° W.L.) operated by Ligado.® Pursuant to this STA request the Terminals
would operate with the same satellite points of communication in the 1.5/1.6 GHz band, as
identified in the underlying application. All operations of the Terminals under this STA would
be consistent with the technical and operational parameters specified in the underlying
application and applicable coordination agreements in the 1.5/1.6 GHz band.’

Viasat would operate pursuant to the STA on a non-protected, non-harmful interference
basis. In the unlikely event of harmful interference caused by Viasat’s operations under the
STA, Viasat would take steps to eliminate such interference, including termination of
transmissions if needed. The U.S. point of contact available 24 hours a day, seven days a week,
with authority and ability to cease emissions is:

' See 47 C.FR. § 25.120.

See Request to Streamline Licensing of L-band Mobile-Satellite Service Terminals Using Inmarsat
Satellites as Points of Communication, Order, 23 FCC Red 15268 (IB 2008) (establishing the ISAT
List).

3 See Call Sign S2932, ICFS File Nos. SES-MFS-20080228-00207, SES-AFS-20080410-00448, SES-
AFS-20080915-01200.

* See Call Sign S2949, ICFS File No. SAT-PPL-20160111-00001.
> See Viasat, Inc., ICFS File No. SES-LIC-20260529-01495.
6 See Call Sign S2358, ICFS File No. SAT-MOD-20251126-00344.

The Schedule B and exhibits filed with the underlying application are attached hereto for reference.
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Narrative
Application for L Band Mobile Earth Station License

By this application, Viasat, Inc. requests blanket authority to operate six types of mobile
earth station antennas (the “Terminals”) in the mobile-satellite service (“MSS”). The Terminals
would operate in the 1525-1559 MHz (space-to-Earth) and 1626.5-1660.5 MHz (Earth-to-space)
band segments (“1.5/1.6 GHz” band) within the L band and would communicate with
geostationary orbit (“GSO”) satellite networks on the Commission’s ISAT List (“ISAT List”)!
and the SkyTerra-1 satellite. The Terminals would be used to provide service throughout the
United States and its possessions and territories for low data rate sensors and monitoring
applications. Grant of this application would promote the public interest by enabling Viasat to
support a variety of [oT applications, including in the transportation, agriculture, and logistics
sectors, by itself and in collaboration with various partners.

Satellite Points of Communication

Viasat seeks to operate the Terminals with the satellite networks on the ISAT List in
eligible 1.5/1.6 GHz band segments, including specifically the INMARSAT 4F32 (98.0° W.L.)
(“I4F3”) and INMARSAT 3F5° (54.0° W.L.) (“I3F5”) satellite networks. Viasat also seeks to
operate the Terminals with the SkyTerra-1 satellite network (101.3° W.L.) operated by Ligado.*
Operations with any particular satellite point of communication would be limited to the
frequencies authorized by the Commission for that satellite and available under applicable
coordination arrangements. All operations of the Terminals will be consistent with certifications
and the terms and conditions of any relevant Commission authorization and coordination
arrangement for the applicable satellite.’

Operations in the 1.5/1.6 GHz Band

Operation of the Terminals will be consistent with the Commission’s regulatory
framework for the 1.5/1.6 GHz band. As a general mater, Viasat’s network utilizes network
protocols that operate in accordance with 3™ Generation Partnership Project (“3GPP”) Release
17 Narrowband Internet of Things Non-Terrestrial Network (“NB-IoT NTN”). Further

See Request to Streamline Licensing of L-band Mobile-Satellite Service Terminals Using Inmarsat
Satellites as Points of Communication, Order, 23 FCC Red 15268 (IB 2008) (establishing the ISAT
List).

2 See Call Sign S2932, ICFS File Nos. SES-MFS-20080228-00207, SES-AFS-20080410-00448, SES-
AFS-20080915-01200.

> See Call Sign S2949, ICFS File No. SAT-PPL-20160111-00001.
*  See Call Sign S2358, ICFS File No. SAT-MOD-20251126-00344.

See 47 C.F.R. § 25.115(a)(1)(ii) (requiring no technical demonstration or other information that would
be duplicative or unnecessary due to certification of compliance with space station license
requirements).



demonstration of compliance with applicable technical limitations is included in technical annex
attached hereto as Exhibit A, including prioritization requirements to accommodate distress,
urgency and safety communications of the Global Maritime Distress and Safety System
(“GMDSS”) and Aeronautical Mobile-Satellite (Receive) Service (“AMS(R)S”) in certain
segments of the 1.5/1.6 GHz band.® Viasat acknowledges that operations in the 1544-1545 MHz
or 1645.5-1655.5 MHz are limited to distress and safety communications.” Operation of the
Terminals will be consistent with applicable coordination arrangements in the 1.5/1.6 GHz band.

The Commission has previously authorized the operation of L-band MSS terminals for
Viasat and other operators under analogous parameters to those requested herein,® and Viasat has
conducted such operations for years without issue.

Radiation Hazard Analysis

A radiation hazard analysis for the Terminals is attached hereto as Exhibit B. As
demonstrated therein, the general population would not be exposed to radiofrequency levels in
excess of the Commission’s standard, and the Terminals do not present a risk to trained
personnel in the controlled area in the immediate vicinity of the Terminals.

See id. § 25.287; see also id. § 2.106,n.5.353A, 5.357A (giving priority to GMDSS in the 1530-1544
MHz and 1626.5-1645.5 MHz bands and AMS(R)S in the 1545-1555 MHz and 1646.5-1656.5 MHz
bands); id. § 2.106, n. US308, US309, US315, US380.

7 Seeid. § 2.106,1.5.356, 5.375; see also id. § 25.202(a)(4)(iii)(A).

See, e.g., ISAT US Inc., Call Sign E090032, ICFS File No. SES-RWL-20240920-02015 (granted Apr.
17, 2025) (renewal of Viasat mobile earth station license in the 1.5/1.6 GHz band to communicate
with the ISAT List); see also Skylo Technologies, Inc., Call Sign E210107, ICFS File No. SES-LIC-
20210505-00772 (granted Mar. 31, 2023) (granting use of mobile earth station terminals in the 1.5/1.6
GHz band to communicate with the ISAT List), as modified by ICFS File No. SES-MFS-20230901-
02046 (granted May 16, 2024) (authorizing additional terminal types).
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Exhibit A
Technical Annex

1. Introduction

This application requests authority for Viasat, Inc. to operate six types of mobile earth station
antennas (the “Terminals”) in the mobile-satellite services (“MSS”). As discussed in the legal
narrative, the Terminals would communicate with geostationary orbit (“GSO”) satellites on the
ISAT List, including INMARSAT 4F3 and INMARSAT 3F5, and SkyTerra-1 satellite in the
1525-1559 MHz and 1626.5-1660.5 MHz band segments (“1.5/1.6 GHz” band). The Terminals
are low-power narrowband devices that would operate under the specifications for Internet of
Things (“IoT”) on non-terrestrial networks (“NTN”).

2. The Terminals

The Terminals include six different antenna types. Three antennas (NTN-Patch-1, NTN-Patch-2,
NTN-PEANLP-1) are associated with specific manufacturers and models described in Schedule
B and are currently available in the market. The other three antennas (NTN-Class-1, NTN-
Class-2, and NTN-Class-3) reflect the operational parameters that classes of additional antennas
would be designed to meet. Multiple models and manufacturers would fall into each such class,
and no specific models or manufacturers are associated with these classes at present. Any
specific antennas operated under any such “class” type would fall within the associated technical
envelope as described in this application.!

3. Technical Parameters of Operations

The Terminals’ emissions would be compliant with the 3" Generation Partnership Project
(“3GPP”) Release 17 Narrowband Internet of Things Non-Terrestrial Network (“NB-IoT NTN”)
standard for satellite IoT access. The Terminals would transmit in the 1626.5-1660.5 MHz band
and receive in the 1525-1559 MHz band. These frequency bands are designated as band n255 in
the 3GPP specification.?

The emissions’ physical layer parameters outlined in ETSI TS 136.211 Release 17 define the
NB-IoT NTN Narrowband Physical Uplink Shared Channel (“NPUSCH”) as a single-tone
carrier with 3.75 kHz sub-carrier spacing using a n/2 Binary Phase Shift Keying (“n/2BPSK”)
modulation (375KG1D). The same 3GPP standard also defines the channel structures, timing
advance, and Doppler pre-compensation adaptations required for GSO satellite links.

NB-IoT NTN uplink emissions are controlled by the network scheduler. The Terminals are not
capable of initiating uplink transmissions under NPUSCH without a receive signal from the
network. In this way, all transmissions are controlled by the network, whether under a
scheduling scheme or under a cease transmission command.

The Commission has previously licensed MSS terminals using such a “class”-based authorization
approach. See, e.g., Skylo Technologies, Inc, Call Sign E210107, ICFES File No. SES-MFS-
20230901-02046 (granted May 16, 2024) (authorizing the operation of MSS mobile earth station
antennas on a blanket basis without specifying manufacturer and model number); GUSA Licensee
LLC, Call Sign E970381, ICFS File No. SES-RWL-20240822-01846 (granted Dec. 2, 2024) (same).

2 See ETSITS 138.101-5.
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The maximum input power to any of the Terminals operating on the network under this standard
is defined under the user equipment (“UE”) power class 3 standard, 23 dBm.
EIRP for each antenna type included in Schedule B is shown in the table below.

3 The maximum

Antenna Maximum Maximum Gain | Radiation Maximum
Input Power (dBi) Pattern EIRP
(dBm)
NTN-Patch-1 23.0 4.5 Hemispherical 27.5 dBm, -2.5
dBW
NTN-Patch-2 23.0 4.0 Hemispherical 27.0 dBm, -3.0
dBW
NTN-PEANLP-1 | 23.0 11.0 Directional 50° 34.0 dBm, 4.0
Beamwidth dBW
NTN-Class-1 23.0 0-5 Hemispherical 28.0 dBm, -2.0
dBW
NTN-Class-2 23.0 5-10 Beamwidth 70° - | 33.0 dBm, 3.0
120° dBW
NTN-Class-3 23.0 10-15 Beamwidth 30° - | 38.0 dBm, 8.0
70° dBW

The NB-IoT NTN Narrowband Physical Downlink Shared Channel (“NPDSCH”) specified in n
ETSITS 136 211 V17.1.0 is a 15 kHz carrier (15K0G1D) using quadrature-phase shift keying
(“QPSK”) or Quadrature Amplitude Modulation (“QAM?”), specifically 16QAM.

4. Compliance with Part 25 Technical Rules

The Terminals would be operated in a way that conforms to the relevant parts of Part 25 of the
Commission’s rules, including Sections 25.287 and 25.216 for MSS operations in the 1.5/1.6
GHz band, and the out-of-band emissions requirements in Section 25.202(f).* In addition, all
operations will comply with existing and any future coordination agreements for operations in
the 1.5/1.6 GHz band.

4.1. Compliance with requirements pertaining to operations of mobile stations in 1.5/1.6
GHz band (47 C.F.R. §§ 25.115(d), 25.287)

The Terminals would operate across the 1.5/1.6 GHz band and have been designed to comply
with the specifications of Section 25.287 of the Commission’s rules to provide priority and
preemptive access to maritime distress and safety communications. The table below details
compliance with applicable sections of the rule.

5 1d

4 47 CFR. §§25.287,25.216, 25.202(f). The Terminals would also comply with analogous rules in
the Commission’s recently adopted Part 100 once those rules go into effect.
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47 C.F.R.
§ 25.287

Compliance

Description

(a)(1)

Yes

Viasat’s satellite network assigns a priority to the Terminals
which gives precedence to maritime distress and safety
communications.

()(2)

N/A

The Terminals will not be used for GMDSS.

()(3)

Yes

Each Terminal is assigned a unique identification number that
will be transmitted upon any attempt to gain access to the
system.

(2)(4)

Yes

Each Terminal, once connected to the system, will be under the
control of a land earth station which limits access and assigns
channels.

@)(5)

Yes

Each Terminal will continuously monitor a separate signaling
channel or signaling within the communications channel.’

(2)(6)

Yes

Each Terminal will automatically inhibit its transmissions if it is
not correctly receiving separate signaling channel or signaling
within the communications channel from its associated land
earth station.

@)(7)

Yes

Each Terminal will automatically inhibit its transmissions on
any or all channels upon receiving a channel-shut-off command
on a signaling or communications channel it is receiving from its
associated land earth station.

(a)(8)

N/A

The Terminals will not be used for GMDSS.

(b)(1)

Yes

Viasat’s satellite network assigns a priority to land earth station
transmissions which gives precedence to maritime distress and
safety communications.

(b)(2)

Yes

Land earth stations in Viasat’s satellite network recognize the
priority of calls to and from the Terminals and make channel
assignments that give precedence to maritime distress and safety
communications.

(b)(3)

Yes

The land earth station will be capable of receiving the Terminal
identification number when transmitted and verifying that it is an
authorized user of the system to prohibit unauthorized access.

(b)(4)

Yes

The land earth station will be capable of transmitting channel
assignment commands to the Terminals.

(b)(5)

N/A

Signals are continuously monitored while device is in wake
mode.

(b)(6)

N/A

Signals are continuously monitored while device is in wake
mode.

5

The NB-IoT NTN protocol supports power saving modes where the Terminals “sleep” and “wake”

during scheduled paging windows or when timers for tracking the terminals expire. The signaling
channel is continuously monitored while the Terminals are in any such “wake” modes.
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(b)(7) Yes The land earth station will automatically inhibit transmissions to
a Terminal to which it is not transmitting in a signaling channel
or signaling within the communications channel.

(b)(8) Yes The land earth station will be capable of transmitting channel-
shut-off commands to Terminals on signaling or
communications channels.

(b)(9) N/A The Terminals will not be used for GMDSS.

(b)(10) N/A The Terminals will not be used for GMDSS.

4.2. Compliance with limits on emissions for protection of aeronautical radionavigation-
satellite services (47 C.F.R. § 25.216)

The Terminals would operate in accordance with the limits on emissions for protection of
aeronautical radionavigation-satellite services in applicable portions of Section 25.216 of the
Commission’s rules.

47 C.F.R. | Compliance | Description
§ 25.216
(a) N/A Only applies to terminals in service prior to 2002.

(b) N/A Only applies to terminals in service prior to 2002.

(c) Yes The EIRP density of emissions from Terminal uplinks will not
exceed =70 dBW/MHz, averaged over any 2 millisecond active
transmission interval, in the band 1559-1605 MHz. The EIRP of
discrete emissions of less than 700 Hz bandwidth from such
stations shall not exceed —80 dBW, averaged over any 2
millisecond active transmission interval, in the 1559-1605 MHz
band.

(d) N/A Only applies to terminals in service prior to 2002.

(e) N/A Only applies to frequency bands not requested in this application
€3} Yes The power density of emissions from Terminal uplinks will be
suppressed to an extent determined by linear interpolation from
—70 dBW/MHz at 1605 MHz to —10 dBW/MHz at 1610 MHz.
(2) N/A Only applies to frequency bands not requested in this application
(h) Yes The power density of emissions from Terminal uplinks will be
suppressed to an extent determined by linear interpolation from
—70 dBW/MHz at 1605 MHz to —46 dBW/MHz at 1610 MHz,
averaged over any 2 millisecond active transmission interval.
The EIRP of discrete emissions of less than 700 Hz bandwidth
from such stations will not exceed a level determined by linear
interpolation from —80 dBW at 1605 MHz to =56 dBW at 1610
MHz, averaged over any 2 millisecond active transmission
interval.

(1) Yes The EIRP density of carrier-off state emissions from the
Terminal uplinks shall not exceed —80 dBW/MHz in the 1559-
1610 MHz band averaged over any two millisecond interval.

() Yes A Root-Mean-Square detector will be used for all power density
measurements.
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Exhibit B
Analysis of Non-Ionizing Radiation

1. Introduction

This report analyzes the non-ionizing radiation levels for directional and hemispherical antennas
at 1.66 GHz.

The FCC’s Office of Engineering Technology’s Bulletin No. 65 specifies that there are two
separate tiers of exposure limits that are dependent upon the situation in which the exposure
takes place and/or the status of the individuals who are subject to the exposure. The two tiers are
General Population / Uncontrolled environment, and an Occupational / Controlled environment.
Because the antennas will not be installed in General Population / Uncontrolled environments,
only Occupational / Controlled environments are analyzed in this report.

As described in the definitional section of this document, this report considers the maximum
power density levels in the vicinity of an ES antenna in several regions: (1) the far field, (2) the
near field, (3) the transition region between near field and far field, and (4) the surface of the
radiating aperture. These radiation regions were analyzed using the definitions and formulas in
Bulletin 65 for aperture antennas. The results of this analysis are summarized at the end of this
document.

2. Analysis of Occupational/Controlled Environment

The applicable exposure limit for the General Population / Uncontrolled environment, i.e., areas
that people may enter freely, at this frequency of operation is | mW/cm? average power density
over a 30-minute period.

The applicable exposure limit for the Occupational / Controlled environment, i.e., areas that only
authorized / trained personnel have access to, at this frequency of operation is 5 mW/cm? average
power density over a 6-minute period.

The tables below summarize the expected radiation level in the main beam of the antennas for an
Occupational / Controlled environment at the frequencies of operation.
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Table 2.1: Summary of expected radiation levels for a directional antenna at 1.66 GHz for
a Controlled Environment

0.79 mW/cm? Satisfies FCC MPE
2.07 mW/cm? Satisfies FCC MPE
21.7/Rt mW/cm? Satisfies FCC MPE
1.35 mW/cm? Satisfies FCC MPE

Table 2.2: Summary of expected radiation levels for a hemispherical antenna at 1.66 GHz
for a Controlled Environment

67.4 mW/cm? Does not satisfy FCC MPE
52.12 mW/cm? Does not satisfy FCC MPE
18.8/Rt mW/cm? Does not satisfy FCC MPE
39.16 mW/cm? Does not satisfy FCC MPE

3. Analysis

The analysis and calculations that follow in this report are performed in compliance with the
methods described in the OET Bulletin No. 65.

4. Conclusion

Antennas are mounted such that and no persons will be permitted within the minimum distance
during any transmission. Any maintenance on the antenna system will be performed under
controlled environment conditions by trained personnel. In the case of the general public, no
access is available near the antenna and any blockage of the antenna resulting in loss of signal
from the satellite point of communication initiates the termination of any transmission. The
minimum safe distance to meet the exposure limits for the smaller hemispherical antennas is
shown in the table below. Since these antennas are installed for IoT service and not on any
personal device, no person will be within the minimum safe distance while the antenna is
transmitting

General Population 7.1 cm 1 mW/cm? Averaged over 30 min
Occupational 3.2cm 5 mW/cm? Averaged over 6 min

Based on the above analysis, it is concluded that no hazard exists for the public.

5. Calculations

In the following section, the power density in the above regions, as well as other critically
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important areas will be calculated and evaluated using the parameters for the antennas at 1.66
GHz.

Definition of terms

The terms used in the analysis are defined below. Values for the calculations are provided for
the worst case of each type of antenna, directional and hemispherical.

Ssurf = maximum power density at the antenna surface

Sof = maximum near-field power density

St = power density in the transition region

Str = power density (on axis)

Ror = extent of near-field

Ree = distance to the beginning of the far-field

R¢ = distance to point of interest

P = 200 mW power fed to the antenna in milliwatts
A = 0.059 m?; 0.002m"2 physical area of the aperture antenna
G = 15 dBi; 5 dBi antenna gain relative to an isotropic radiator
D = 0.275 m; 0.051 m diameter of antenna in meters

F = 1.66 GHz frequency in GHz

A = 0.181 m wavelength in meters

n = 0.65; 0.75 aperture efficiency

Dc - 1 duty cycle

Antenna Surface. The maximum power density directly in front of an antenna (e.g., at the
antenna surface) can be approximated by the following equation:

Ssurface =(DC & 4 & P) / A Ssurface :(DC ¢ 4 ¢ P) / A
=(1*4%*0.2 W)/0.059 m? =(1*4*0.2W)/0.059 m?
=1.36 mW/cm? =39.2 mW/cm?

Near Field Region. In the near-field or Fresnel region, of the main beam, the power density can
reach a maximum before it begins to decreased with distance. The extent of the near field can be
described by the following equation (D and A in same units):

Rat  =D?/(4* 1) Rot  =D?/(4* 1)
=(0.275)* / (4 * 0.181 m) —(0.051)2/ (4 * 0.181 m)
=0.1 m =0.004 m

The magnitude of the on-axis (main beam) power density varies according to location in the near
field. However, the maximum value of the near-field, on-axis, power density can be expressed
by the following equation:
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Sut  =(DC * 16 * P)/ ( * 7 * D?) Swt  =(DC * 16 *P)/ (n * 1 * D?)
=(1*16 * 0.2 W)/ (0.5% = * (0.275 =(1*16 * 0.2 W)/ (0.5*  * (0.051
m)?) m)?)
=2.1 mW/cm? =52.2 mW/cm?

Transition Region. Power density in the transition region decreased inversely with distance
from the antenna, while power density in the far field (Fraunhofer region) of the antenna
decreased inversely with the square of the distance. The transition region will then be the region
extending from Rnfto Rer. If the location of interest falls within this transition region, the on-axis
power density can be determined from the following equation:

St =(DC * Sur* Rap) / Ry St =(DC * Snf* Raf) / Rt

=(0.5 * 0.027 mW/cm? * 0.1 m) / R =(0.5 * 0.78 mW/cm? * 0.004 m) / R
(cm) (cm)

=(21.7 mW/cm) / R¢ (cm) =(18.8 mW/cm) / Rt (cm)

where R: is the location of interest in centimeters

Far-Field Region. The power density in the far-field or Fraunhofer region of the antenna
pattern decreased inversely as the square of the distance. The distance to the start of the far field
can be calculated by the following equation:

Ry =(0.6 *D?) /) R =(0.6 *D?) /L
=(0.6 * (0.275 m)?) / 0.181 m —(0.6 * (0.051 m)?) / 0.181 m
=0.25m =0.009 m

The power density at the start of the far-field region of the radiation pattern can be estimated by
the equation:

St =(DC*P*G)/@4*n*Re) St =(DC*P*G)/(4*n*Re)
=05*02W*31.62)/(4*n* =(0.5*02W*3.16)/ (4 *n* (0.01
(0.25 m)?) P
=0.79 mW/cm? =67.4 mW/cm?

Minimum Distance. The minimum distance required for each antenna and MPE limit was
computed using the power density in the far-field formula and the results are shown in the table

on
o
—_—
Q

General Population 7.1 cm 1 mW/cm? Averaged over 30 min
Occupational 32cm 5 mW/cm? Averaged over 6 min



Site(s) Information

Site Identifier NB- lIoT NTN 1

Contact Name Steven Charles Hemple
Phone  Number 7694764812

Area of Operation Continental United  States, Alaska, Hawaii, Puerto Rico, U.S. Virgin Islands, all U.S. territories and possessions, and all U.S. territori
1) If the proposed antenna(s) operate in the Fixed Satellite Service (FSS) with geostationary satellites, do(es) the proposed antenna(s) comply with the antenna gain N/ A

1b) 25.209 GSO antenna gain pattern compliance - Attachment

2) If the proposed antenna(s) do not operate in the Fixed Satellite Service (FSS) or if they operate in the Fixed Satellite  Service (FSS) with non- geostationary satellites, N/ A

3) Is Frequency Coordination required? No

3b) Is Frequency Coordination required? - Attachment

4) |Is coordination with  another country required? No

4b) Is coordination with  another country  required? - Attachment

5) Is FAA notification required? No

5b) Is FAA notification required? - Attachment

Is facility operated by remote  control? Yes

Remote Control

Call Sign Phone Number Street City County Zip Code State Coun

321-308-0112 -- No

Antenna(s)

Total Input Power at Antenna

Antenna ID Manufacturer Model Antenna  Size Minor Axes (meters) Major Axes (meters) Flange for All Carriers (Watts) Total

¥ Site Id: NB- IoT NTN 1 (6 items)

NTN- CLASS-3 Various Various 0 meters 0 meters 0 meters 0.2 Watts 8 dB\
NTN- CLASS-1 Various Various 0 meters 0 meters 0 meters 0.2 Watts -1.5
NTN- Patch-1 Molex NTN L-band Patch 60x60 mm 0.028 meters 0.05 meters 0.05 meters 0.2 Watts -2.5
NTN- CLASS-2 Various Various 0 meters 0 meters 0 meters 0.2 Watts 3 dB\
NTN- PEANLP-1 Molex PEANLP1012 0.275 meters 0 meters 0 meters 0.2 Watts 4 dB
NTN- Patch-2 Molex NTN L-band Patch 106x106 mm 0.051 meters 0.09 meters 0.09 meters 0.2 Watts -2 dE

Frequency Band(s)

Frequency Lower (MHZz) Frequency Upper (MH2z) Direction of Transmission Gain At Polarization Polarization Polarization

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- CLASS-3 (2 items)

1525 MHz 1559 MHz Space- to- Earth 14.6 dBi 1.55 GHz Right Hand Circular Linear -- None  --

1626.5 MHz 1660.5 MHz Earth- to- Space 15 dBi 1.63 GHz Right and Left Hand Circular Linear -- None  --

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- CLASS-1 (2 items)

1525 MHz 1559 MHz Space- to- Earth 4.7 dBi 1.55 GHz Right Hand Circular Linear -- None  --

1626.5 MHz 1660.5 MHz Earth- to- Space 5 dBi 1.63 GHz Right and Left Hand Circular Linear -- None  --

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- Patch-1 (2 items)

1626.5 MHz 1660.5 MHz Earth- to- Space 4.5 dBi 1.63 GHz Right and Left Hand Circular Linear -- None  --

1525 MHz 1559 MHz Space- to- Earth 3.9 dBi 1.55 GHz Right and Left Hand Circular Linear -- None  --

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- CLASS-2 (2 items)

1626.5 MHz 1660.5 MHz Earth- to- Space 10 dBi 1.63 GHz Right and Left Hand Circular Linear -- None  --

1525 MHz 1559 MHz Space- to- Earth 9.6 dBI 1.55 GHz Right and Left Hand Circular Linear -- None  --

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- PEANLP-1 (2 items)

1626.5 MHz 1660.5 MHz Earth- to- Space 11 dBi 1.63 GHz Linear -- None  -- -- None  --

1525 MHz 1559 MHz Space- to- Earth 10.56 dBi 1.55 GHz Linear Right and Left Hand Circular -- None  --

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- Patch-2 (2 items)

1525 MHz 1559 MHz Space- to- Earth 3.6 dBi 1.55 GHz Right Hand Circular -- None  -- -- None  --

1626.5 MHz 1660.5 MHz Earth- to- Space 4 dBi 1.63 GHz Right Hand Circular Linear -- None  --

Operating Particulars(s)

Emission  Designator Maximum EIRP per Carrier (dBW) Maximum EIRP Density per Carrier (dBW/ 4kHz) Modulation and Services Status
¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- CLASS-3 - 1525MHz - 1559MHz (1 item)

15K0G1D QPSK/ 16QAM  NPDSCH Requested
¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- CLASS-3 - 1626.5MHz - 1660.5MHz (1 item)

3K75G1D 8 dBW 8 dBW/ 4kHz A 2- BPSK NPUSCH NB- NTN loT Requested
¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- CLASS-1 - 1525MHz - 1559MHz (1 item)

15K0G1D QPSK/ 16QAM  NPDSCH Requested
¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- CLASS-1 - 1626.5MHz - 1660.5MHz (1 item)

3K75G1D -1.5 dBW -1.5 dBW/ 4kHz A 2- BPSK NPUSCH NB- NTN loT Requested
¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- Patch-1 - 1626.5MHz - 1660.5MHz (1 item)

3K75G1D -2.5 dBW -2.5 dBW/ 4kHz A 2- BPSK NPUSCH NB- NTN loT Requested
¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- Patch-1 - 1525MHz - 1559MHz (1 item)

15K0G1D QPSK/ 16QAM  NPDSCH Requested
¥ Site Id: NB- IoT NTN 1 - Antenna  Id: NTN- CLASS-2 - 1626.5MHz - 1660.5MHz (1 item)

3K75G1D 3 dBW 3 dBW/ 4kHz A 2- BPSK NPUSCH NB- NTN loT Requested
¥ Site Id: NB- IoT NTN 1 - Antenna  Id: NTN- CLASS-2 - 1525MHz - 1559MHz (1 item)

15K0G1D QPSK/ 16QAM  NPDSCH Requested
¥ Site Id: NB- IoT NTN 1 - Antenna  Id: NTN- PEANLP-1 - 1626.5MHz - 1660.5MHz (1 item)

3K75G1D 4 dBW 4 dBW/ 4kHz A 2- BPSK NPUSCH NB- NTN loT Requested
¥ Site Id: NB- IoT NTN 1 - Antenna  Id: NTN- PEANLP-1 - 1525MHz - 1559MHz (1 item)

15K0G1D QPSK/ 16QAM NPDSCH Requested
¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- Patch-2 - 1525MHz - 1559MHz (1 item)

15K0G1D QPSK/ 16QAM  NPDSCH Requested
¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- Patch-2 - 1626.5MHz - 1660.5MHz (1 item)

3K75G1D -3 dBW -3 dBW/ 4kHz A 2- BPSK NPUSCH NB- NTN loT Requested
Point(s) of Communication)

Satellite Common Name ITU Name Orbit Location Country Destination Point
¥ Site Id: NB- IoT NTN 1 (4 items)

INMARSAT  4F3 (S2932) | INMARSAT  4F3 (S2932) | 98 ) INMARSAT  4F3 INMARSAT  4F3 (S2932) -98 United  Kingdom

ISAT List | ISAT List | SYSTEM ISAT List ISAT List SYSTEM United States of America

INMARSAT 3F5 | INMARSAT 3F5 | 54 W.L. INMARSAT 3F5 INMARSAT 3F5 (S52949) -54 United  Kingdom

SKYTERRA-1 | SKYTERRA 1 | 101.3 W.L. SKYTERRA-1 SKYTERRA-1  (S2358) 101.3 W.L. United States of America
Satellite  Coordination

Range of Satellite Arc Range of Satellite Arc Range of Satellite Arc Range of Satellite Arc Antenna Elevation Angle Antenna Elevation Angle Earth Station  Azimuth Angle Earth Station  Azimuth Angle

Satellite  Orbit  Type Eastern  Limit Eastern Limit Hemisphere Western Limit Western Limit Hemisphere Eastern  Limit Western Limit Eastern  Limit Western Limit
¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- CLASS-3 - 1525MHz - 1559MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- CLASS-3 - 1626.5MHz - 1660.5MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- CLASS-1 - 1525MHz - 1559MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- CLASS-1 - 1626.5MHz - 1660.5MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- Patch-1 - 1626.5MHz - 1660.5MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270

W Site Id: NB- IoT NTN 1 - Antenna Id: NTN- Patch-1 - 1525MHz - 1559MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270

¥ Site Id: NB- IoT NTN 1 - Antenna  Id: NTN- CLASS-2 - 1626.5MHz - 1660.5MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270

¥ Site Id: NB- IoT NTN 1 - Antenna  Id: NTN- CLASS-2 - 1525MHz - 1559MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270

¥ Site Id: NB- IoT NTN 1 - Antenna  Id: NTN- PEANLP-1 - 1626.5MHz - 1660.5MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270

¥ Site Id: NB- IoT NTN 1 - Antenna  Id: NTN- PEANLP-1 - 1525MHz - 1559MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- Patch-2 - 1525MHz - 1559MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270

¥ Site Id: NB- IoT NTN 1 - Antenna Id: NTN- Patch-2 - 1626.5MHz - 1660.5MHz (1 item)

Geostationary 180 W 180 E 3 3 90 270
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