














Attachment 1
NARRATIVE EXHIBIT 
(Response to Question 43) 
Ku Band NGSO Terminal 

 
By this application, Vias s  (i) 

Intellian OW10HL and OW11FL terminals, (ii) Hughes HL1120W and HL1100W terminals, 
and (iii) Inster FoldSat LEO terminals (collectively, Terminals  in accordance with 
technical parameters specified in the accompanying application form.1  The Terminals are 
transmit/receive earth stations that would operate as fixed earth stations.  The Terminals would 
be used to provide service in CONUS, Alaska, Hawaii, and U.S. Territories and Possessions and 
would communicate with the NGSO system operated by WorldVu Satellites Limited d/b/a 
OneWeb  in portions of the Ku band specifically the 10.7-12.7 GHz (space-to-
Earth) and the 14.0-14.5 GHz (Earth-to-space) band segments.2  Grant of the instant application 
would serve the public interest by enabling Viasat to augment its existing services and offer new 
services to customers throughout United States territory. 
 
Compliance with Technical Rules 
 

The 10.7-12.7 GHz and 14.0-14.5 GHz band segments are allocated to the FSS on a 
primary or co-  
earth stations in these band segments.3  The OneWeb NGSO system is already authorized to 
serve the U.S. market in these band segments subject to certain conditions,4 and the Commission 
has already licensed other operators to communicate with the OneWeb NGSO system using each 
of the terminal models covered by this application in the Ku band under technical parameters 
substantially identical to those under which Viasat seeks authority to operate.5   

 

 
1  The information contained in this narrative and the associated Form 312 and Schedule B is 

based on information provided by OneWeb and the antenna manufacturer. 
2  -licensed Ku band earth stations are not 

required to specify the number of terminals to be deployed.  See Comprehensive Review of 
Licensing and Operating Rules for Satellite Services, 30 FCC Rcd 14713, ¶ 291 (2015).  

in response to question E29 on Form 312 Schedule B for form 
validation purposes only.  

3  See 47 C.F.R. § 2.106; see also 47 C.F.R. § 25.115(f)(2). 
4  See WorldVu Satellites Limited, Petition for a Declaratory Ruling Granting Access to the 

U.S. Market for the OneWeb NGSO FSS System, Order and Declaratory Ruling, 32 FCC Rcd 
5366, ¶¶ 23- OneWeb Market Access Grant  

5  See, e.g., WorldVu Satellites Limited, Call Sign E220121, ICFS File Nos. SES-MOD-
20240410-00855 (granted Aug. 13, 2024) (Intellian terminals) and SES-MOD-20240315-
00709 (granted May 23, 2024) (Hughes and Inster Terminals). 
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Terminals would be 
consistent with the conditions of the OneWeb NGSO authorization.  OneWeb has previously 
certified to the Commission that: 
 

 To protect geostationary satellite operations in these bands, OneWeb satisfies 
all applicable Equivalent Power Flux-  
obligations under Article 22 and Resolution 76 of the International 

 codified by 
6  

 
OneWeb satisfies all applicable Power-
under Article 21 of the ITU Radio Regulations and the corresponding PFD 

 these band 
segments.7 
 

 OneWeb will coordinate operation of its NGSO system with radio astronomy 
observatories.8 
 

Viasat will work with OneWeb to ensure all operations of the Terminals would be consistent 
certifications and the terms and conditions of the authorization for the OneWeb 

NGSO system. 
 

Additionally, Viasat certifies that operations with the OneWeb NGSO system will use a 
contention protocol, and that such contention protocol usage will be reasonable.9 

Point of Contact 

Viasat will maintain a 24/7 point of contact in the United States with authority and ability to 
cease all emissions from the Terminals who can be reached at the following: 

349 Inverness Drive South 

 
6  See id. at ¶ 23(b)-(e); see also 47 C.F.R. §§ 25.115(f)(1), 25.146(a)(2) (requiring NGSO FSS 

earth station applications to contain the required certification regarding EPFD compliance).  
OneWeb also submitted a letter to the Commission on EPFD and PFD certifications. See 
Letter from OneWeb to FCC, ICFS File No. SAT-LOI-20160428-00041 (Mar. 14, 2019) 

  Updated information regarding OneWeb 
NGSO System EPFD compliance can be found in WorldVu Satellites Limited, Call Sign 
S2963, ICFS File No. SAT-MPL-20230630-00157, Technical Appendix, Exhibit A (Jun. 30, 
2023). 

7  See OneWeb EPFD/PFD Certification Letter. 
8  See 47 C.F.R. § 2.106, US113, US131, US211, and US342; see also OneWeb Market Access 

Grant, ¶ 24(a)-(b). 
9  See 47 C.F.R. § 25.115(i). 
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Englewood, CO 80112
Tel: 720-493-7300 

 
Radiation Hazard Analysis 
 

A radiation hazard analysis for the Terminals is attached hereto as Exhibit A.  As 
demonstrated in Exhibit A, the general population will not be exposed to RF levels in excess of 

Terminals do not present a risk to trained personnel in the 
controlled area in the immediate vicinity of the Terminals. 



Exhibit A
 

Analysis of Non-Ionizing Radiation for Ku-band Fixed Antenna Systems 
 

In accordance with OET Bulletin No. 65, this Radiation Hazard Report analyzes radiation 
exposure levels for the Intellian OW10HL and OW11FL, Hughes HL1100W and HL1200W, and 
the Inster FoldSat fixed terminals in seven zones for two cases general population and 
occupational at the closest point to the uncontrolled area of any testing location and measured 
at the lowest elevation angle of any testing location.  The radiation levels calculated for the zones 
in Section B below are derived from the respective calculations made in Section A. The results in 
Section C illustrate any radiation hazard that may exist for the general public and/or occupational 
personnel.

I. OW10HL 

A. Defined and calculated variables for OET Bulletin 65 
 

Variables Value Unit 
OET 65 Calculated 

Variables 
Formula Value Unit 

D = 
Aperture 
Diameter 

0.45 Meters 
 

Wavelength 
c/F 0.0210 Meters 

d = 
Subreflector 

Diameter 
0.45 Meters 

PI = 
Total Antenna Input Power 

P*p 0.6(1) Watts 

 
Aperture 
Efficiency

72% Percentage 
A = 

Area of reflector 
2 0.15904 Meters2 

FCC 
Designation 

Ku Band 
a = 

area of 
sub-reflector 

2 0.15904 Meters2 

F = 
Frequency 

14250 MHz 
G = 

Antenna Gain 
2 3233.1519 Linear 

P = 
Transmitter 
Power Watts 

0.6 Watts Antenna Gain dB 10log10(G) 35.10 dBi 

p = 
Number of 

Transmitters 
1 # 

Rnf = 
Near-Field Region 

Rnf = D2  2.41 Meters 

Rua = 
Closest Point to 

Uncontrolled 
Area 

0.38 Meters Transition Region >Rnf <Rff 2.41 >Meters 

1 The 0.6 watt input power reflects a 40% time varying power duty cycle of the total input power 
at the antenna flange 0f 1.5 watts.  See C.F.R. § 1.1310(e)(1)(specifying averaging times for 
general population and occupational exposure). 



2 

Rua = 
Elevation angle 
at closest point 

37 Degrees 5.78 <Meters 

 Rff = 
Far-Field Region 

Rff = 0.6D2  
5.78 Meters 

4.35 
Meters 
AGL 

  

B. Radiation Levels in Each Zone 
 

Radiation Analysis Zone Formula Level Value 

Exposure Limits Met 

General Public Occupational 

<1mW/cm2 <5mW/cm2 

1 Power Sub-reflector 4PI/a 1.509 mW/cm2 No Yes 
2 Antenna Surface 4PI/A 1.509 mW/cm2 No Yes 
3 Main Reflector Ground PI/A 0.377 mW/cm2 Yes Yes 

4 
Snf = 

Near-Field 
Power Density 

4(PI  2.108 mW/cm2 No Yes 

5 
Transition 

Max Power Density 
Snf*Rnf/Rnf 2.108 mW/cm2 No Yes 

6 
Far-Field 

Max Power Density 
PI

2 0.463 mW/cm2 Yes Yes 

7 Off-axis Near Field Snf-20dB 0.02108 mW/cm2 Yes Yes 
  

C. Results 

Using the current OET65 methodology the Intellian OW10HL fixed user terminal passes certain 
occupational exposure limits as noted above.  Although Zones 1  2 and 4  5 exceed the 
acceptable general public radiation exposure limits for the OW10HL fixed user terminals, there 
remains no radiation hazard concern because access to such zones are not accessible by the 
general public, and occupational personnel will be informed through training and instruction 
manuals that maintenance on the antenna must be completed with the antenna powered off, and 
only powered back on when the radome is replaced.  Likewise, although the antenna fails the 
general public exposure limits and the occupational limits in Zones 4 and 5 no exposure risk 
exists as Viasat will limit access to such Zones through various mitigation measures, including 

exposure limit information, as well as implementing positive access controls (e.g., only placing 
the user terminal behind fencing or in other restricted areas such as rooftops) as needed based on 
the applicable location2.  Moreover, the user terminal will only be installed and serviced by 
trained occupational personnel that are trained to turn off the equipment prior to such servicing.    

2 See C.F.R. § 1.1307(b)(4); see also 
Human Exposure to Radiofrequency Electromagnetic Fields, Resolution of Notice of Inquiry, 
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Additionally, Viasat may submit an updated radiation hazard analysis based on measured 
data in the near future, as the current OET65 methodology is designed for parabolic antennas and 
not suitable for phased array antennas such as the OW10HL fixed user terminals and may 
produce overly conservative results.  
 

II. Intellian OW11FL Antenna 

A. Defined and calculated variables for OET Bulletin 65 

Variables Value Unit 
OET 65 Calculated 

Variables 
Formula Value Unit 

D = 
Aperture 
Diameter 

0.386 Meters 
 

Wavelength 
c/F 0.0210 Meters 

d = 
Subreflector 

Diameter 
0.386 Meters 

PI = 
Total Antenna Input Power 

P*p 1.5 Watts 

 
Aperture 
Efficiency

87% Percentage 
A = 

Area of reflector 
2 0.11702 Meters2 

FCC 
Designation 

Ku Band 
a = 

area of 
sub-reflector 

2 0.11702 Meters2 

F = 
Frequency 

14250 MHz 
G = 

Antenna Gain 
2 2890.559 Linear 

P = 
Transmitter 
Power Watts 

1.5 Watts Antenna Gain dB 10log10(G) 34.61 dBi 

p = 
Number of 

Transmitters 
1 # 

Rnf = 
Near-Field Region 

Rnf = D2  1.77 Meters 

Rua = 
Closest Point to 

Uncontrolled 
Area 

0.38 Meters 

Transition Region >Rnf <Rff 

1.77 >Meters 

Rua = 
Elevation angle 
at closest point 

37 Degrees 4.25 <Meters 

 Rff = 
Far-Field Region 

Rff = 0.6D2  
4.25 Meters 

3.2 
Meters 
AGL 

 

Second Report and Order, Notice of Proposed Rulemaking, and Memorandum Opinion Order, 
FCC 19-126(Dec. 4, 2019). 
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B. Radiation Levels in Each Zone 
 

Radiation Analysis Zone Formula Level Value 

Exposure Limits Met 

General Public Occupational 

<1mW/cm2 <5mW/cm2 

1 Power Sub-reflector 4PI/a 5.127 mW/cm2 No No 
2 Antenna Surface 4PI/A 5.127 mW/cm2 No No 
3 Main Reflector Ground PI/A 1.282 mW/cm2 No Yes

4 
Snf = 

Near-Field 
Power Density 

4(PI  5.893 mW/cm2 No No 

5 
Transition 

Max Power Density 
Snf*Rnf/Rnf 5.893 mW/cm2 No No 

6 
Far-Field 

Max Power Density 
PI

2 1.911 mW/cm2 No Yes 

7 Off-axis Near Field Snf-20dB 0.05893 mW/cm2 Yes Yes 
  

C. Results  

Using the current OET65 methodology the Intellian OW11FL fixed user terminal passes 
certain occupational exposure limits as noted above.  Although Zones 1  6 exceed the 
acceptable general public radiation exposure limits and Zones 1  2 and 4  5 exceed the 
occupational limits for the OW11FL fixed terminal, there remains no radiation hazard concern 
because access to such zones are not accessible by the general public, and occupational 
personnel will be informed through training and instruction manuals that maintenance on the 
antenna must be completed with the antenna powered off, and only powered back on when the 
radome is replaced.  Likewise, although the antenna fails the general public exposure limits in 
Zones 1  6 and the occupational limits in Zones 4 and 5 no exposure risk exists as Viasat will 
limit access to such Zones through various mitigation measures, including by placing appropriate 

well as implementing positive access controls (e.g., only placing the user terminal behind fencing 
or in other restricted areas such as rooftops) as needed based on the applicable 
location3.  Moreover, the user terminal will only be installed and serviced by trained 
occupational personnel that are trained to turn off the equipment prior to such servicing.    
  

Additionally, Viasat may submit an updated radiation hazard analysis based on measured 
data in the near future, as the current OET65 methodology is designed for parabolic antennas and 
not suitable for phased array antennas such as the OW11FL fixed user terminal and may produce 
overly conservative results.  
 

3 See id. 
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III. Inster FoldSat Antenna 

A. Defined and calculated variables for OET Bulletin 65 

Variables Value Unit 
OET 65 Calculated 

Variables 
Formula Value Unit 

D = 
Aperture 
Diameter 

0.35 Meters 
 

Wavelength 
c/F 0.0210 Meters 

d = 
Subreflector 

Diameter 
0.35 Meters 

PI = 
Total Antenna Input Power 

P*p 2.9 Watts 

 
Aperture 
Efficiency

58% Percentage 
A = 

Area of reflector 
2 0.09621 Meters2 

FCC 
Designation 

Ku Band 
a = 

area of 
sub-reflector 

2 0.09621 Meters2 

F = 
Frequency 

14250 MHz 
G = 

Antenna Gain 
2 1584.354 Linear 

P = 
Transmitter 
Power Watts 

2.9 Watts Antenna Gain dB 10log10(G) 32.00 dBi 

p = 
Number of 

Transmitters 
1 # 

Rnf = 
Near-Field Region 

Rnf = D2  1.46 Meters 

Rua = 
Closest Point to 

Uncontrolled 
Area 

0.38 Meters 

Transition Region >Rnf <Rff 

1.46 >Meters 

Rua = 
Elevation angle 
at closest point 

37 Degrees 3.49 <Meters 

 Rff = 
Far-Field Region 

Rff = 0.6D2  
3.49 Meters 

2.63 
Meters 
AGL

 

B. Radiation Levels in Each Zone 
 

Radiation Analysis Zone Formula Level Value 

Exposure Limits Met 

General Public Occupational 

<1mW/cm2 <5mW/cm2 

1 Power Sub-reflector 4PI/a 12.057 mW/cm2 No No 
2 Antenna Surface 4PI/A 12.057 mW/cm2 No No 
3 Main Reflector Ground PI/A 3.014 mW/cm2 No Yes 
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4 
Snf = 

Near-Field 
Power Density 

4(PI  20.788 mW/cm2 No No 

5 
Transition 

Max Power Density 
Snf*Rnf/Rnf 20.788 mW/cm2 No No 

6 
Far-Field 

Max Power Density 
PI

2 2.996 mW/cm2 No Yes 

7 Off-axis Near Field Snf-20dB 0.20788 mW/cm2 Yes Yes 
  

C. Results  

Using the current OET65 methodology the Inster FoldSat fixed user terminal passes 
certain occupational exposure limits as noted above.  Although Zones 1  6 exceed the 
acceptable general public radiation exposure limits and Zones 1  2 and 4  5 exceed the 
occupational limits for the Inster FoldSat fixed user terminal, there remains no radiation hazard 
concern because access to such zones are not accessible by the general public, and occupational 
personnel will be informed through training and instruction manuals that maintenance on the 
antenna must be completed with the antenna powered off, and only powered back on when the 
radome is replaced.  Likewise, although the antenna fails the general public exposure limits in 
Zones 1  6 and the occupational limits in Zones 4 and 5 no exposure risk exists as Viasat will 
limit access to such Zones through various mitigation measures, including by placing appropriate 

well as implementing positive access controls (e.g., only placing the user terminal behind fencing 
or in other restricted areas such as rooftops) as needed based on the applicable 
location4.  Moreover, the user terminal will only be installed and serviced by trained 
occupational personnel that are trained to turn off the equipment prior to such servicing.    
  

Additionally, Viasat may submit an updated radiation hazard analysis based on measured 
data in the near future, as the current OET65 methodology is designed for parabolic antennas and 
not suitable for phased array antennas such as the Inster FoldSat fixed user terminal and may 
produce overly conservative results.  
 

IV. Hughes HL1100W Antenna 

A. Defined and calculated variables for OET Bulletin 65 

Variables Value Unit 
OET 65 Calculated 

Variables 
Formula Value Unit 

D = 
Aperture 
Diameter 

0.43 Meters 
 

Wavelength 
c/F 0.0210 Meters 

d = 
Subreflector 

Diameter 
0.43 Meters 

PI = 
Total Antenna Input Power 

P*p 0.49 Watts 

4 See id. 
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Aperture 
Efficiency

95% Percentage 
A =

Area of reflector 
2 0.14522 Meters2 

FCC 
Designation 

Ku Band 
a = 

area of 
sub-reflector 

2 0. 14522 Meters2 

F = 
Frequency 

14250 MHz 
G = 

Antenna Gain 
2 3896.339 Linear 

P = 
Transmitter 
Power Watts 

0.49 Watts Antenna Gain dB 10log10(G) 35.91 dBi

p = 
Number of 

Transmitters 
1 # 

Rnf = 
Near-Field Region

Rnf = D2  2.20 Meters 

Rua = 
Closest Point to 

Uncontrolled 
Area 

0.38 Meters 

Transition Region >Rnf <Rff 

2.20 >Meters 

Rua = 
Elevation angle 
at closest point 

37 Degrees 5.27 <Meters 

 Rff = 
Far-Field Region 

Rff = 0.6D2  
5.27 Meters 

3.97 
Meters 
AGL 

 

B. Radiation Levels in Each Zone 
 

Radiation Analysis Zone Formula Level Value 

Exposure Limits Met 

General Public Occupational 

<1mW/cm2 <5mW/cm2 

1 Power Sub-reflector 4PI/a 1.3552 mW/cm2 No Yes 
2 Antenna Surface 4PI/A 1.3552 mW/cm2 No Yes 
3 Main Reflector Ground PI/A 0.3388 mW/cm2 Yes Yes 

4 
Snf = 

Near-Field 
Power Density 

4(PI  1.4341 mW/cm2 No 
Yes 

5 
Transition 

Max Power Density 
Snf*Rnf/Rnf 1.4341 mW/cm2 No 

Yes 

6 
Far-Field 

Max Power Density 
PI

2 0.5486 mW/cm2 Yes 
Yes 

7 Off-axis Near Field Snf-20dB 0.01434 mW/cm2 Yes Yes 
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C. Results  

Using the current OET65 methodology the Hughes HL1100W fixed user terminal passes 
certain occupational exposure limits as noted above.  Although Zones 1  2 and 4  5 exceed the 
acceptable general public radiation exposure limits for the Hughes HL1100W fixed user 
terminal, there remains no radiation hazard concern because access to such zones are not 
accessible by the general public, and occupational personnel will be informed through training 
and instruction manuals that maintenance on the antenna must be completed with the antenna 
powered off, and only powered back on when the radome is replaced.  Likewise, although the 
antenna fails the general public exposure limits in Zones 1  2 and 4  5 no exposure risk exists 
as Viasat will limit access to such Zones through various mitigation measures, including by 

limit information, as well as implementing positive access controls (e.g., only placing the user 
terminal behind fencing or in other restricted areas such as rooftops) as needed based on the 
applicable location5.  Moreover, the user terminal will only be installed and serviced by trained 
occupational personnel that are trained to turn off the equipment prior to such servicing.    
  

Additionally, Viasat may submit an updated radiation hazard analysis based on measured 
data in the near future, as the current OET65 methodology is designed for parabolic antennas and 
not suitable for phased array antennas such as the Hughes HL1100W fixed user terminal and 
may produce overly conservative results.  
 

V. Hughes HL1200W Antenna 

A. Defined and calculated variables for OET Bulletin 65 

Variables Value Unit 
OET 65 Calculated 

Variables 
Formula Value Unit 

D = 
Aperture 
Diameter 

0.43 Meters 
 

Wavelength 
c/F 0.0210 Meters 

d = 
Subreflector 

Diameter 
0.43 Meters 

PI = 
Total Antenna Input Power 

P*p 1.23 Watts 

 
Aperture 
Efficiency

95% Percentage 
A = 

Area of reflector 
2 0.14522 Meters2 

FCC 
Designation 

Ku Band 
a = 

area of 
sub-reflector 

2 0. 14522 Meters2 

F = 
Frequency 

14250 MHz 
G = 

Antenna Gain 
2 3896.339 Linear 

P = 
Transmitter 
Power Watts 

1.23 Watts Antenna Gain dB 10log10(G) 35.91 dBi 

5 See id. 
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p = 
Number of 

Transmitters 
1 # 

Rnf =
Near-Field Region 

Rnf = D2  2.20 Meters 

Rua = 
Closest Point to 

Uncontrolled 
Area 

0.38 Meters 

Transition Region >Rnf <Rff 

2.20 >Meters 

Rua = 
Elevation angle 
at closest point 

37 Degrees 5.27 <Meters 

 Rff = 
Far-Field Region 

Rff = 0.6D2  
5.27 Meters 

3.97 
Meters 
AGL 

 

B. Radiation Levels in Each Zone 
 

Radiation Analysis Zone Formula Level Value 

Exposure Limits Met 

General Public Occupational 

<1mW/cm2 <5mW/cm2 

1 Power Sub-reflector 4PI/a 3.388 mW/cm2 No Yes 
2 Antenna Surface 4PI/A 3.388 mW/cm2 No Yes 
3 Main Reflector Ground PI/A 0.847 mW/cm2 Yes Yes 

4 
Snf = 

Near-Field 
Power Density 

4(PI  3.585 mW/cm2 No 
Yes 

5 
Transition 

Max Power Density 
Snf*Rnf/Rnf 3.585 mW/cm2 No 

Yes 

6 
Far-Field 

Max Power Density 
PI

2 1.371 mW/cm2 No Yes 

7 Off-axis Near Field Snf-20dB 0.03585 mW/cm2 Yes Yes 
  

C. Results  

Using the current OET65 methodology the Hughes HL1200W fixed user terminal passes 
certain occupational exposure limits as noted above.  Although Zones 1  2 and 4  6 exceed the 
acceptable general public radiation exposure limits for the Hughes HL1200W fixed user 
terminal, there remains no radiation hazard concern because access to such zones are not 
accessible by the general public, and occupational personnel will be informed through training 
and instruction manuals that maintenance on the antenna must be completed with the antenna 
powered off, and only powered back on when the radome is replaced.  Likewise, although the 
antenna fails the general public exposure limits in Zones 1  2 and 4  6 no exposure risk exists 
as Viasat will limit access to such Zones through various mitigation measures, including by 
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limit information, as well as implementing positive access controls (e.g., only placing the user 
terminal behind fencing or in other restricted areas such as rooftops) as needed based on the 
applicable location6.  Moreover, the user terminal will only be installed and serviced by trained 
occupational personnel that are trained to turn off the equipment prior to such servicing.    
  

Additionally, Viasat may submit an updated radiation hazard analysis based on measured 
data in the near future, as the current OET65 methodology is designed for parabolic antennas and 
not suitable for phased array antennas such as the Hughes HL1200W fixed user terminal and 
may produce overly conservative results.  

6 See id. 


