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NASA Exploration Organization 

Vision for Space Exploration: humans return to moon no later than 2020 

NASA Exploration Systems Mission Directorate 
Constellation Program 

Command, Control, Communications and Information System Integration Group 
responsible for lunar surface communications 

Exploration Communications and Navigation Systems (ECANS) 
Responsible for space infrastructure (Lunar Relay Satellites) 
To be incorporated into NASA Space Communications Program in the Space Mission 
Operations Directorate 

NASA Lunar Architecture Team (LAT) 

January 22. 2007 

NASA Headquarters-led study defining Constellation lunar campaign 
Initial strategy and architecture report on December 4, 2006 

South Pole outpost 
US will build the initial communication & navigation systems 
Open architecture: development of lunar surface infrastructure welcome 
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* South Pole Outpost Coverage 
CONSTEllATION --------------------------------

• Excursion up to 250 km from outpost 
• Direct Earth communications gaps of at least 7 days 

• Lunar Relay Satellite (LRS) required for Earth communications 

201Q-169T04 0019 to 201S.169T10:00 18 ( 5-Year S.rrU•t1on) 
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Along each latitude, seek among 
all longitudes the: 

-Minimum Value ( 1 l ) 

-Mean Value (black) 
-Maximum Value (red) 
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~ ECANS Proximity Link Study 
CONSTEllATION -------------------------------

• Conducted in late 2005/early 2006 Scenario 38, 48 , 58 
Surface EVA from LSAM 

• 
• Communications protocol focus 

• Operating scenarios 
All Broadcast Voice , Command , Telemetry@ 64 kbps 

EVA Video rate is a function of Range 

• Everyone converses with everyone else 

• HDTV within 100 m 

• SDTV to -1 km 

• Voice to -10 km 

• Many protocols considered 
• Commercial , military, NASA 

• Focused on: 
• 802.11 e & 802.16e 

• Custom Shuttle/ISS-derived TDMA 

• Recommended delaying decision 
• Rapidly developing technology 

• Operating scenarios developed 
internally 

• No urgent need for decision 
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Scenario Range Data Type Rate 

56 5nm VCT 64 kbps 
(9.3 km) No TV NA 

46 .Snm Std.Oefin1h0n 4'6 Mbps 
(.93 km ) from 4 EVA's 

-
36 300 feet Std. Del. + HOT\/ 2'6 Mbps 

I (1 00m ) from 2 EVA's 2'20 Mbps 
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End of File 


