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GATEWAY DEVELOPMENT

Establishing leadership in deep space and preparing for exploration into the solar system

2022 2023 2024+

2 ik I =

Habitation Logistics and Airlock
50 kW-class and Robotic Arm
Power & Utilization
Propulsion
Element

These foundational gateway capabilities can
support multiple U.S. and international partner
objectives in cislunar space and beyond.

20180426

CAPABILITIES

* Supports exploration, science, and commercial
activities in cislunar space and beyond

* Includes international and U.S. commercial
development of elements and systems

* Provides options to transfer between cislunar
orbits when uncrewed

* External robotic arm for berthing, science,
exterior payloads, and inspections

OPPORTUNITIES
* Logistics flights and logistics providers

=== Orbit of the Moon —L _

* Use of logistics modules for additional
available volume

* Ability to support lunar surface missions

INITIAL SCOPE

o000
"" 4 Crew Members /.

’
@ At least 55 m® Habitable P
Volume /d

|-
|“' 30 Day Crew Missions ,/
--@ Y /

Up to 75mt with ?
Orion docked ,’ Bus shown for scale !
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Near Rectilinear Halo Orbit (NRHO)

perilune(4000km*)

Moon orbit

aAransportation
Capability

NRHO orbit plane
allways facing Earth
Surface

Lunar Orbital
Platform Gateway

apolune(70000km*)

*) Distance from the center of the Moon.
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Communication

Forward

Return

Link

Link

Link

Data Rate Rationale

Earth - Gateway

2-10+ Mbps

10-100+
Mbps

Forward Link: Allows:

~20 kbps for audio: 2 channels (assuming ~ 10
kbps per channel depending on compression
used)

~100 kbps for commands: (ISS has ~40kbps for
commands, double to account for attached
modules & surface vehicles + add 20kbps for
margin)

~100 kbps for Software uploads: Full On-Board
SW Upload ~100 Mbps; Assuming 1 hour contact
time with earth and full SW upload in that 1 hour
and using a factor of 4 margin gives ~100kbps
~1-2 Mbps for mission planning: (procedures, file
transfers, etc.)

~2+ Mbps Video/imagery: minimum 1 channel
1080p HD @ 2 Mbps, more likely 5Mbps (if 4K,
then 8Mbps best case or 16Mbps conservative
case)

~2+ Mbps crew communications (private medical
conference, family communications, etc. (audio
synchronized with video is ~4.2 Mbps))

Return Link: Allows:

~20 kbps for audio: 2 channels (assuming ~ 10
kbps per channel depending on compression
used)

~450 kbps for telemetry (operational, crew health
and status, situation awareness). Includes
telemetry from attached modules

80+ Mbps Engineering/Science/Video: assume 2
channels 4K video is 32 Mbps, double for margin
and add another 16 Mbps to account for relay of
video for surface assets, etc.

~1-2 Mbps file transfers, etc.

~2+ Mbps crew communications (private medical
conference, family communications, etc. (audio
synchronized with video is ~4.2 Mbps))
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Communication

Forward

Return

Link

Link

Link

Data Rate Rationale

Gateway - Moon
Surface Elements

1-10+ Mbps

5- 25+
Mbps

Forward Link: Allows:

~20 kbps for audio: 2 channels (assuming ~ 10
kbps per channel depending on compression
used)

~50 kbps for commands

~25 kbps for Software uploads: Full On-Board
SW Upload ~100 Mbps; Assuming 1 hour contact
time with and full SW upload in that 1 hour gives
~25 kbps

~1-2 Mbps for mission planning: (procedures, file
transfers, etc.)

~2+ Mbps Video/imagery: minimum 1 channel
1080p HD @ 2 Mbps, more likely 5Mbps (if 4K,
then 8Mbps best case or 16Mbps conservative
case)

~2+ Mbps crew communications (relayed)
(private medical conference, family
communications, etc. (audio synchronized with
video is ~4.2 Mbps))

Return Link: Allows:

~20 kbps for audio: 2 channels (assuming ~ 10
kbps per channel depending on compression
used)

~450 kbps for telemetry (operational, crew health
and status, situation awareness). Includes
telemetry from attached modules

16+ Mbps Engineering/Science/Video: assume 1
channels 4K video is 8 Mbps, double for margin.
~1-2 Mbps file transfers, etc.

~2+ Mbps crew communications (relayed)
(private medical conference, family
communications, etc. (audio synchronized with
video is ~4.2 Mbps))
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Communicafion | Forward | Refurn Data Rate Rationale

Exchange:

e ~20 kbps for audio: 2 channels (assuming ~ 10
kbps per channel depending on compression
used)

Element - Element on 1- 20+ Mbps e ~100 kbps for command and telemetry

Moon Surface

(two-way comm)

e ~1-2 Mbps for mission planning: (procedures, file
transfers, etc.)

e ~2+ Mbps Video/imagery: minimum 1 channel
1080p HD @ 2 Mbps, more likely 5Mbps (if 4K,
then 8Mbps best case or 16Mbps conservative
case)

Gateway - Element in

Forward Link: Allows:

e ~20 kbps for audio: 2 channels (assuming ~ 10
kbps per channel depending on compression
used)

e ~100 kbps for range, range rate measurements,
command, telemetry (in case it needs to be
relayed to earth), etc.;

e ~500 kbps for video/images (not necessarily HD
or 4K — support GN&C during rendezvous and

proximity such as a up to 10 )
resupply vehicle or up to 1 Mbps Mbps dockl_ng)
EVA crewmember Return Link: Allows:

e ~20 kbps for audio: 2 channels (assuming ~ 10
kbps per channel depending on compression
used)

o ~450 kbps for telemetry (operational, crew health
and status, situation awareness). Includes
telemetry from attached modules

e 8 Mbps Video: assume 2 channels HD
@4Mbps/channel.

Forward Link: Allows:

e ~10 kbps for audio: 1 channels (assuming ~ 10
kbps per channel depending on compression
used)

Earth - Element on at least 16 at least * =26 _kbps for commanding
Moon Surface Kbps Esss Return Link: Allows:

e ~10 kbps for audio: 1 channels (assuming ~ 10
kbps per channel depending on compression
used)

o ~240 kbps for telemetry (operational, crew health
and status, situation awareness, science etc.).
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