
WHY GATEWAY? 
 
Introduction 
NASA is developing a two-phased approach to quickly return humans to the Moon and 
establish a sustainable presence in orbit and on the surface. The two phases run in 
parallel, and both have already begun.  
 
Phase 1 is driven exclusively by the administration’s priority to land the next American 
man and the first American woman on the Moon by 2024. In this phase, NASA and its 
industry partners will develop and deploy two Gateway components: the Power and 
Propulsion Element (PPE) that will launch in 2022, and a minimal habitation capability 
that will launch in 2023. Both will launch on commercial rockets. This initial Gateway 
configuration represents the beginning of its capability buildup, and the primary 
components required to support the first human expedition to the lunar South Pole.  
 
Phase 2 is focused on advancing the technologies that will foster a sustainable 
presence on and around the Moon – a lasting and productive presence enabled by 
reusable systems, access for a diverse body of contributing partners, and repeatable 
trips to multiple destinations across the lunar surface.  
 
While the Gateway is the first of its kind to be funded, the concept has been proposed 
for decades as a necessary and foundational capability for a sustainable return to the 
Moon, and a port for vehicles embarking to farther destinations. It supports every tenet 
of Space Policy Directive 1 and the infrastructure it provides is critical to an accelerated 
return to the Moon.  
 
Why is Gateway necessary for Phase I? 
NASA’s position, based on technical and programmatic analysis, is that the Gateway 
enables the most rapid landing of the next Americans on Moon, the earliest strategic 
presence around the Moon, while preserving the ability to evolve all lunar systems for a 
longer-term human presence. In Phase I, Gateway development will be focused 
exclusively on the components necessary to support human lunar surface operations in 
2024. 
 
Gateway supports the acceleration of landing Americans on the surface of the Moon in 
2024 by providing a reusable command module and integration capabilities; the initial 
configuration of the Gateway acts as a waystation for the lunar surface mission, 
allowing the docking of Orion and checkout of lunar lander systems, as well as providing 
a temporary home for the crew who remains in orbit during the surface sortie.  
 
These initial Gateway capabilities have been in study and formulation for years, and 
critical components built by U.S. industry will be under contract within this calendar 
year. To move fast and meet the 2024 objective, NASA must leverage what is available 
now, including Orion and current Gateway acquisition activities. 
 



Several critical systems for the lunar architecture are beyond the point of redesign if 
they are to support the lunar architecture.  
 

• The Orion service module design is locked, and flight hardware has been 
delivered or is in production for the first three Exploration Missions, 
including the 2024 mission to the Moon. With propulsive capabilities of 1,100 
meters per second, which is compatible with NRHO. Increasing its propulsive 
capabilities by more than 80 percent – from 1,100 to almost 2,000 meters per 
second to enter into and depart out of low lunar orbit (LLO) – is not possible. 

• The Space Launch System (SLS) is designed to evolve to the highest mass 
and volume capacity rocket ever built. There is no feasible means to redesign 
it or any other heavy left rocket to more transport the lunar landing elements on a 
single launch by 2024.  

• The power and propulsion element at the core of the Gateway as a staging 
platform, will be on contract in a matter of weeks, with its initial operating orbit 
(NRHO) one of the few NASA unique requirements levied on the contractor(s). 

• NASA studies revealed that the lander architecture that stages out of 
Gateway in NRHO is the most technically feasible, although industry is 
conducting trades through an open BAA. NASA is not aware of a direct landing 
system via LLO that could be developed by 2024, and leave open opportunities 
to evolve the system to a reusable architecture by 2028.  

• Commercial rockets limit the mass allocation for the HLS ascent vehicle, 
making it difficult for necessary surface logistics to be launched inside the ascent 
cabin from Earth. 2024 surface logistics need to be launched separately and 
loaded onto the ascent vehicle via the Gateway 

 
In short, the Gateway architecture has a number of compelling strengths in terms of 
enabling both near-term missions starting in 2024 and long-term reusability and 
sustainability, with only limited and very manageable technical penalties compared to 
other architectural concepts like LLO staging (for example, the amount of mass 
delivered to trans-lunar injection for a lunar landing mission is roughly equal for both).  
On balance, the near- and long-term benefits of pressing forward with the Gateway 
architecture far outweigh the risks of incurring substantial delays and inefficiencies that 
would inevitably result from a change to the architecture at this late date.  
 
Why is Gateway necessary for Phase 2?  
Phase 2 is focused on hardware development and technology advancement to evolve 
the 2024 Gateway infrastructure and surface systems. Gateway assembly will continue 
beyond the initial configuration comprising the PPE and minimal habitation capability, to 
culminate in a full capability deep space laboratory with extended crew stay options. 
This affordable permanent infrastructure would serve as the bedrock for increasing 
commercial opportunities, affordable long term international partnerships, and a global 
commitment that makes our overall campaign resilient over the decades to come.  



NASA, industry, and international partners will provide the Gateway’s additional 
habitation volume, environmental control and life support (ECLS) systems, airlock, 
external robotics, and science capabilities. The docking ports provided by additional 
Gateway modules will allow landing system components and commercial cargo ships to 
dock with the Gateway for refueling and aggregation.  
 
As additional modules are added, the Gateway’s function as a reusable command 
module will increase. During Phase 1 operations, without a U.S. or international habitat 
module at the Gateway, the crew is limited to surface expeditions of no more than four 
days (assuming a 21-day mission that includes a five-day crew transit to Gateway in 
Orion, 2 days transit from Gateway to the Moon, 3-4 days on the surface, 2 days transit 
back to Gateway, and five days transit from the Gateway back to Earth).   
 
During Phase 2, with a U.S. or international habitat module at the Gateway that includes 
its own substantial ECLS systems, total mission durations in the lunar vicinity can be 
extended from 21 to beyond 30 days, allowing for longer surface expeditions of up to 
two weeks (assuming supporting assets on the lunar surface). Longer stays at the 
Gateway in Phase 2 also will enhance human and robotic missions on the surfaceand 
support deep space science activities.   
 
Phase 2 activities build on the capabilities that are ready or near-ready today, and 
incorporate engineering flexibility for unforeseen changes. The Gateway in a NRHO 
around the Moon allows:   
 

• Continued use of Orion: As stated above, Orion alone cannot support a direct, 
Apollo-style approach without significant changes to the current spacecraft 
design. Using the Gateway as a port, Orion provides the only crew access to the 
Moon. Orion also is a key enabler for Gateway assembly and operations, as it 
will deliver some Gateway modules, deliver crew, and supplement Gateway 
ECLS systems when it is docked. 

• Continued use of mixed fleet of launch vehicles: Gateway’s orbit is 
accessible by an assortment of government and commercial launch vehicles 
(both those active today and soon-to-be available). 

• Reusable Human Landing System: To evolve a 2024 landing system to 
become reusable, the Gateway will be required as a port to dock landing system 
components for refueling and refurbishment.  

• Global lunar surface access: Gateway’s orbit and maneuverability provides 
access to the entire lunar surface, including the South Pole and lunar far-side 

• Communications: A high data-rate relay, with constant communication with the 
Earth by never being in the Moon’s shadow. 

• Longer mission duration: Gateway’s logistics and habitation capabilities 
support longer total mission time, from launch to landing, maximizing time on the 
lunar surface.  

• Partnerships and economic development: The Gateway’s open architecture 
invites meaningful contributions from international and industry partners, and 



standardized interfaces will make it possible for non-traditional contributors to 
develop Gateway-compatible spacecraft or payload.  

• Significant collaboration for new science: Gateway offers an opportunity to 
begin a new era of space science, providing unique options for Earth science, 
heliophysics, lunar and planetary sciences, life sciences, astrophysics and 
fundamental physics investigations by allowing extended views of the Earth, Sun, 
Moon, and deep space that are not possible from the Earth’s surface or from 
Earth orbit. 

• Sustainability and extensibility: Gateway is a platform for sustainable, 
reusable architecture which can be built up in a modular fashion. The Gateway is 
a valuable destination for proving science, exploration and technological 
capabilities for destinations farther, and makes a repeatable cadence of lunar 
surface expeditions possible.  

 
How do Phase 1 and Phase 2 support future missions to Mars? 
To get to Mars, we will need a transit vehicle capable of conducting complex orbital 
maneuvers and sustaining human life for up to three years (roundtrip). The Gateway is 
NASA’s first opportunity to test and operate a long-duration crewed vehicle in the deep 
space environment.  
 
The habitation volume, functional distribution, and ECLS systems are at the crux of 
deep space human exploration – particularly when the travel time is 2-3 years roundtrip, 
as it is for Mars. The Phase 2 Gateway will comprise at least three different habitation 
volumes, informing form, fit, and function of different approaches and allowing NASA 
and its partners years of testing in deep space before embarking on missions to Mars or 
other destinations.  
 
A Mars transit vehicle cannot be launched on a single rocket, nor can it travel direct 
from Earth to Mars. The transit vehicle needs a location outside of Earth’s gravity well to 
aggregate, perform operational checkout procedures, and refuel before leveraging a 
lunar gravity assist to begin its journey to the Red Planet. The Gateway can serve as an 
aggregation and refueling depot.  
 
Operations in lunar orbit and on the surface will help us hone our skills for Mars, while 
relatively close to home. Of utmost importance is astronaut safety. Aboard the Gateway 
and on the Moon, astronauts will validate the capability to execute both nominal and 
contingency physical and behavioral health operations autonomously and with time 
delay. The Gateway also has the potential to conduct complex orbital maneuvers in the 
Earth-Moon system to maximize science return, and to practice the operational 
procedures required for transits deeper into the solar system. 
 
On and around the Moon, we will learn how to efficiently and safely investigate 
extraterrestrial bodies, synergistically using automation and robotics to maximize 
science return, employing dust mitigation strategies, advancing space suit designs, and 
using in-space, on-demand manufacturing and in-situ resource utilization, or ISRU, to 
reduce dependence on tools and supplies sourced from Earth.  



 
Summary 
History has proven we can go to the Moon without the Gateway, but Space Policy 
Directive 1 is not asking us to repeat history. We’re charged with a bolder mission that 
requires us to build on what we’ve already achieved. We’ve already planted flags on the 
Moon, and left our footprints. Now we’re going to establish a foundation for exploration 
to and from the lunar surface, where we can establish an enduring human presence and 
set our sights on destinations farther into the solar system, including Mars.  
 
Our newest charge – to land the next man and the first woman on the Moon by 2024 – 
only amplifies the Gateway’s value. A stable structure orbiting the Moon is critical in 
astronaut safety and uninterrupted communications with Earth. The phased approach 
allows NASA to leverage all deep space investments to date, and focus the lunar 
technology advancement portfolio on those technologies that benefit a long-term 
presence in orbit and a repeatable cadence of human expeditions to the surface.   
 
 


