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Background: DTN & BP

• Delay/Disruption Tolerant Network (DTN)
• It’s like terrestrial internet – but for space!

• Multi-hop transmission

• Uses store-and-forward mechanisms

• Takes advantage of scheduled, predicted, 
and opportunistic connectivity 

• Chops data into smaller pieces for transport

• Bundle Protocol (BP)
• Defines how data is sliced up

• Defines disassembly and reassembly

• Uses late binding of next hop connection
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Background: Applications

• Netflix on Mars

• Spotify on the Moon

• LunaNet
• Networking, positioning, navigation, 

timing, and science services – on the 
Moon!

• Areas on Earth where connectivity 
may be inconsistent
• At the poles

• Out in the boonies Artist's concept of LunaNet being used by astronauts.
Credit: Reese Patillo, 2018 SIP intern
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Background: PACE, Lunar IceCube, ISS

• PACE
• Plankton, Aerosol, Cloud, ocean Ecosystem (PACE)

• NASA Earth-observing satellite mission that will provide 
unprecedented insight into the ocean and atmosphere

• Flying a full implementation of BP

• Lunar IceCube
• NASA/Morehead State University collaboration

• CubeSat that will study ice on the Moon

• Artemis I mission

• Flying a full implementation of BP

• ISS
• DTN testbed 

• Provided valuable data 

Visualization of PACE in Orbit. Credit: NASA

Artist's rendition of Lunar IceCube in lunar orbit. 
Credit: Morehead State University, NASA
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Overview

• Primary: Systems Engineering for Bundle Protocol v7
• Used lessons learned from missions flying BPv6

• Investigated extensions of the protocol 

• Standardized terms and MIB parameters

• Increased technology readiness of the DTN architecture 

• Secondary: “DTN Quick Reference”
• List of acronyms and mid-level concepts defined for easy reference

• Help get interns (and new folks) up and running faster

• Written from a fellow DTN intern perspective 
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Methodology

• Initial Goals
• Understand how the DTN architecture works

• Understand the difference between BPv6 and BPv7

• Understand how BPv6 is implemented for PACE 

• Identify opportunities for standardization and extension

• General Approach
• Reviewed literature

• Met with subject matter experts and other engineers

• Participated in weekly working group sessions

• Lots of critical thinking and connecting the dots 
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Results
• Use Case & Requirements 

Document
• Useful for aiding in the transition from 

BPv6 to BPv7
• Helpful for managing engineering 

resources
• Gained skills in systems engineering

• BPv7 Dictionary of Terms
• Created named controls and 

parameters (MIB)
• Suggested new terms to add 

clarification to BP bundle components
• Useful for aiding in the 

standardization of terms across BP 
versions

• DTN Quick Reference Document 
• Living document
• Help new people get oriented 
• Solidified DTN topics for me
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Next Steps

• Present DoT to CCSDS for review
• Consultative Committee for Space Data System

• An international community, created by space agencies to develop standards 
for space data & information systems

• Stamp of approval = adoption into standard

• Upcoming LCRD tests
• Laser Communication Relay Demonstration

• Demo of DTN network services using optical 
communication

• LunaNet & Solar System Internet
• Increasing reliability and decreasing latency 

of data delivery

• Expanding manned and unmanned space 
exploration opportunities

Conceptual animation depicting a satellite using 
lasers to relay data from Mars to Earth.

Credit: NASA Goddard Space Flight Center
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SCaN Internship Program 

• Space Communications and Navigation (SCaN) oversees NASA’s 
major networks, ensuring communications with science and 
exploration missions of all kinds and enabling new discoveries. 

• SCaN also develops innovations that enhance the 
communications services and navigation capabilities of the 
agency.

• SIP provides additional programming and resources to 
supplement the standard NASA internship experience
• Face time with NASA leadership
• Skill building workshops
• Professional development resources
• Social and team building activities
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Questions

• Thank you…
• Jonathan Wilmot

• Carla Matusow 

• Larry Barrett & Simon Singh 

• Jimmy Acevedo & SCaN Internship Program

• Catherine Lanier & Oregon Space Grant Consortium
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Acronyms 

BP Bundle Protocol

CCSDS Consultative Committee for Space Data System

DTN Delay/Disruption Tolerant Networking

ISS International Space Station

LCRD Lase Communication Relay Demonstration 

MIB Management Information Base

PACE Plankton, Aerosol, Cloud, ocean Ecosystem

SCaN Space Communications and Navigation 

SIP SCaN Intern Project

SSI Solar System Internet


