   I took Keith Scott's list, shuffled it around, and added more items to try to fill it out more.  There are probably still more things needed.   One goal was to try to get a more complete list of possible endpoints and then move on to what the data flows and communication requirements might be among those endpoints.

   This is done from a NASA viewpoint but it does address interacting with other organizations outside NASA.  Getting things like security, routing information, and QoS working across organizations can get complicated.

This tries to group potential communication end-points into the following major groups:

· Earth Surface

· Lunar Surface

· Somewhere flying around in space

I’m trying to figure out if it is better to group things by these location groups or if manned/unmanned, or stationary/mobile are better.  

1. Does location have a big impact on protocols and options (Earth, Lunar, Space)?

2. Does manned/unmanned make a difference (manned adds voice, video)?

3. Does mobility have the biggest impact on a network architecture?

4. Are Earth systems, and unmanned space systems the main category to attack first?

Earth Surface Endpoints -------------------------

NASA operational networks


NASA manned flight controllers


NASA un-manned mission control centers


Astronauts' families


NASA data archive facility


Scientists

Other organization operational networks


Manned flight controllers


Un-manned mission control centers


Scientists


Astronauts' families


Other organizations data archive facilities

Open Internet


NASA data archive facility


News services


Public outreach systems


Scientists


Astronauts' families

Lunar Surface Endpoints ------------------------


(should the major categories be Manned/Unmanned or Stationary/Mobile)

Manned vehicles


Lunar habitats



Instruments and subsystems in habitats



Telephones in habitats



Video systems in habitats


Lunar golf carts



Instruments and subsystems on golf carts



Astronauts in space suites (EVA on surface)

Un-manned vehicles


Lander(s)



Instruments and subsystems on stationary landers


Rover(s)



Instruments and subsystems on rovers


Cargo vehicles



Instruments and subsystems on cargo vehicles


Stationary science towers with instruments and subsystems


Stationary communication systems (e.g. relays, access points)

Space Endpoints (between Earth and Lunar surfaces) --------

Manned vehicles


Crew Exploration Vehicle (CEV)


International Space Station (ISS)


Astronauts in space suites (EVA from CEV or ISS)


Shuttle communication

Un-manned vehicles


Communication relay satellites (not just RF relay)


Launch vehicles


Cargo vehicles

Types of Data flows -------------------


One-way data


Two-way data


Real-time


Store-and-forward


File transfer


Voice


Video

Connectivity paths ----------------


Space to Earth surface (traditional space-to-ground)


Space to Space (traditional EVA comm., suit to Shuttle or ISS)


Space to Space (ISS, Shuttle, CEV, spacesuit - in any combination)


Lunar to Earth surface


Lunar to Lunar (Habitat, golf carts, suits, rovers, to each other)


Lunar to Space Comm Relay (Any above to relay satellite)


Lunar to Space Science (Any above to science sat, CEV, ISS, etc)


(Do all categories involve Earth participation or are some completely automated or data driven and Earth systems are not involved.?)

Implementation Issues -----------------


Security


QoS


Mobiity Routing protocols


PEPs


File transfer protocols
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