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A.
RATIONALE:

The discovery of water ice at the moon's poles and evidence of a history of water on Mars has prompted increased interest in possible human missions to the moon and Mars.  While communications standards exist that support both deep-space and near-Earth communications, there is a gap in capabilities at Earth-moon distances.  The space community needs to define a set of communications standards that perform well in both cislunar and in-situ Mars exploration environments.  This Working Group will review existing space communications protocols, identify the current “state of the art” in relevant Internet protocols, and define the recommended program of work for the development of a new standardization portfolio for cislunar and in-situ Mars communications.  In keeping with the CCSDS mission, the working group will seek to adopt existing protocols where possible, to adapt existing protocols where necessary, and to develop new protocols when no alternative is practicable.
B.
GOALS AND DELIVERABLES:

The cislunar space internetworking WG is chartered to perform the following work by 31 November 2006:
1. Create a top-level operations concept for extending emerging terrestrial Internet technologies so that they operate effectively over the whole range of cislunar distances, including providing tolerance to the disruptions that are inherent in highly stressed space communications environments. The concept will particularly address the projected needs of possible new programs of lunar exploration, and their mapping into similar capabilities that will be needed on and around Mars.

2. Review the current suite of CCSDS space Internet standards and recommend any updates that are required to keep them current.

3. Examine the spectrum of new Internet development activities that are proceeding within Internet standardization groups (such as the IETF) and identify where they may be applicable to the problems of data, voice and video internetworking over cislunar distances. Candidate activities are numerous and include, e.g.:

a) The Stream Control Transmission Protocol SCTP.

b) The Datagram Congestion Control Protocol (dccp).

c) Voice Over IP (VOIP).

d) Disruption Tolerant Networking (DTN).
e) LEMONADE enhancements to Internet email to support diverse service environments.

f) Internet over Digital Broadcast Video Networks.
4. Develop a portfolio of protocol standards (Orange / Red books as appropriate) for cislunar communications with the proviso that these standards should, whenever possible, be extensible to larger communications distances such as Earth-Mars.
C.
SCHEDULE:

	Date
	Milestone

	01 November 2004
	Draft green book describing operations concept and protocol suite requirements.  Considers both cislunar and Mars communications environments.
Survey document describing candidate protocols.

	01 April 2005
	Draft review of existing CCSDS standards with recommendations for updating them.

Down-selection from protocol survey list to core set for further investigation / performance analysis.
Begin extensive analysis of down-selected protocol set.

	01 November 2005
	Finalized green book describing operations concept and protocol requirements.
Draft report on down-selected protocol set.

	01 April 2006
	Draft 1 Orange / Red book(s) for recommended protocols.  Includes recommendations for updating CCSDS protocols.

	31 November 2006 
	Orange / Red Book(s) issue 1 for recommended protocol set.  Includes newly adopted/developed protocols and updates to CCSDS protocols.


D.
Risk Management Strategy:
D1
Technical risks:

The risk management approach is to wherever possible use existing communication network standards.  Where this is not possible, efforts will be made to influence existing standards to include features needed by the WG.  If existing standards cannot be modified, modifications to existing standards will be considered.  Here concepts from one or more existing network standards may be combined, and new protocol specifications will be required.  Where there are still deficiencies, completely new approaches will be considered

The initial set of candidate protocols will be selected taking into account the requirements detailed in the operations concept and protocol suite needs green book.  This set of protocols will be reduced as necessary, and simulation and/or prototyping activities will be used to evaluate the effectiveness of the reduced set of protocols and the feasibility of deploying them. Results of various prototyping activities will be consolidated during the definition of the final Orange/Red books.

D2
Management risks:

The quality of the end product relies heavily on the commitment of Agencies to provide support for the architecture study and protocol evaluations. 

The schedule listed in section C of this document assumes that the working group can be formed quickly following the Spring 2005 CCSDS meetings.  Delay in forming the working group will slip the entire schedule.
E.
RESOURCE  REQUIREMENTS:

	Working Group Chair:  lead working groups - prepare for and attend meetings, present material at working group meetings, write green and orange books. Effort estimated at around 40 man-days per year assuming two meetings per year of one week duration each.


	MITRE-JPL-NASA

	Research and prototyping activities: Initial estimate is around XXX man-years effort for evaluation, research and prototyping activities.
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