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1. Action item list
1.1 Develop reference scenarios for the Deep Space Emergency Uplink Application Profile. Each agency in the NGU WG is to supply their reference scenario for this case. Include actual performance metrics and values such as EIRP, G/T, Eb/No, desired margin, etc – Action due: Sept. 15, 2010 – on each agency.
1.2 CNES and NASA to develop a joint white paper on adding the CC(7,1/2) code to TC standard. This task is anticipated to become a project within the C&S WG, once this action item is completed and evaluated by the C&S WG.  The action includes an estimate as to which green and blue books would require updating as well. Actions due: Draft - Aug. 15, 2010. Preliminary – Sept. 15, 2010. Final – Oct. 10, 2010. Greg Kazz/Ed Greenberg – NASA; Guy L./Gilles Moury – CNES.
2. Topics Covered 

2.1 Emergency Uplink Deep Space/Near Earth Considerations 

The WG previously provided some parameters and sample values associated with this application profile documented in the Excel Spreadsheet containing all Uplink Profiles. Greg Kazz/Victor Sank provided a short viewgraph presentation describing the emergency uplink state as well as the operational considerations that need to be address while in that state. The following discussion focused upon the deep space case, because it was felt that there was little need for any new approach for the near Earth application case. Justification for a review of the deep space emergency uplink application profile stems from 1) missions need to uplink more data than before, 2) accomplishing longer duration operations at the outer planets, 3) MSPA uplink will require time-sharing of the pass and will therefore require higher data rates to transmit the same data volume, and 4) the expectation of a somewhat reduced transmit power from the DSN for the uplink. Focus for the next NGU meeting for each agency will be to discuss its current reference scenario for emergency uplink for deep space missions. See Action item 1.1 above. This presentation is on the NGU CWE under the following URL:
http://cwe.ccsds.org/sls/docs/Forms/AllItems.aspx?RootFolder=%2fsls%2fdocs%2fSLS-NGU%2fMeeting%20Materials%2f2010%2fSpring%202010&FolderCTID=&View={16ACDA38-FFA3-4657-8F27-B166C23C24A2}
2.2 Proposed Changes to Current CCSDS Uplink Rates in Section 2.2.8 RF & Mod
Continuing from the last meeting, the following two requirements were addressed by the RF & Mod WG and solutions were proposed including alternative formulations for how to express the new 1.5 dB data rate steps. The RF & Mod WG requested that the NGU WG specify which formulation to use in order to specify the new 1.5 dB steps for the telecommand rates. 
Recapping these requirements:
The first requirement is to be able to command up to 2 Msps (coding overhead included) with the same spectral efficiency of today’s modulation. This would require a simple update of recommendation 2.2.8 that is currently limited to 1 Msps. (current CCSDS RF & Modulation Standard).
The second requirement is to add more symbol rates by allowing 1.5 dB steps instead of today’s 3 dB to the data rates defined in recommendation 2.2.8 of the current CCSDS RF & Modulation Standard. 
2.3 Proposed Requirements to C&S WG from NGU

Also continuing from the last meeting, the following requirement for a code or codes with the following characteristics for the file uplink profile was sent to the C&S WG for evaluation:

· Require performance better than the traditional BCH code.  Compatible with the asynchronous TC Standard and/or synchronous AOS standard. 

· Two Code Rates: one rate = ½ and one rate greater than ½ (preferably a single code could be proposed). 

·    
Code block size (i.e. uncoded frame size) 4096 to 16384 bits 

·    
Reference Frame Error Rate (FER) value is 10-8. 

·    
Coding gain at FER = 10-8 at least 9 db better than uncoded case. 

·    
Required Eb/N0 at FER = 10-8 at 2db or less. 

·    
Undetected Frame Error Rate lower than 10-10. 

· Feasibility of on board implementation (i.e. space qualified technology) shall also be assessed. 

The C&S WG chairman reported that there were no responses provided from the C&S membership on this topic. Furthermore no current ESA requirement can be identified to this WG proposal and therefore ESA will not support this CCSDS Project. 
2.4 Potential Application of CCSDS CC(7,1/2) code for CCSDS Telecommand Standard
In the course of the discussion on the use of advanced codes beyond the current CCSDS BCH code, CNES mentioned that they are using the CCSDS Convolutional K=7, R=1/2 code on their Myraides spacecraft. The use of the convolutional code on the uplink has enabled these missions to use a much smaller ground receive antenna. The question was posed to the NGU WG, whether it makes sense for CCSDS to consider standardizing this usage of the Convolutional Code for the Telecommand Standard, namely using the C(7,1/2) along with the BCH in Triple Error Detection (TED) mode. Both NASA and CNES found this to be a useful proposal, so they took the action to develop a joint white paper on this topic. See Action item 1.2 above. Note that it does not make sense to use CC(7,1/2) and the BCH code in Single Error Correction/Double Error Detection (SEC/DED) mode, given that the BCH code would be easily overwhelmed in that mode by the burst errors output from the Viterbi decoder. The presentation of the use of advanced coding for the Next Generation Uplink given by Greg Kazz is on the NGU CWE in:

http://cwe.ccsds.org/sls/docs/Forms/AllItems.aspx?RootFolder=%2fsls%2fdocs%2fSLS-NGU%2fMeeting%20Materials%2f2010%2fSpring%202010&FolderCTID=&View={16ACDA38-FFA3-4657-8F27-B166C23C24A2}
2.5 Multiple Spacecraft per Aperture (MSPA) on the Uplink – For Information Only

Consider the development of physical layer recommendations for multiple spacecraft per aperture (MSPA) uplink and high rate uplinks for file upload. A presentation was given by ESA as well as by NASA at the joint RF&MOD/Ranging/C&S/NGU/SLP meeting. Information as to how MSPA could be achieved was discussed by both agencies. No formal conclusions were generated. This was simply an information exchange at this point in time on this topic. The references to both presentations are given in Annex 3 below for information only – they were not presented during this meeting.

3. NGU Projects in the CCSDS Framework
The current project defined for SLS-SLP is the Next Generation Uplink Application Profiles which is planned to be a CCSDS Green book. 
Note that for the most part, NGU has been functioning in CCSDS as requirements generation group to other SLS area WGs. It generates requirements specifically targeted to existing WGs within SLS so that they can develop solutions documented in either existing or future blue, magenta or green books. 

See the projects tab on the CCSDS website in the CWE for more details on the project schedules and status. http://cwe.ccsds.org/fm/Lists/Projects/AllItems.aspx
4. Resolutions

There were no resolutions passed at this meeting by the NGU WG. 
5. Planning

The next SLP WG meeting is planned for the week of Oct 25-29, 2010 in London, UK at the British Standards Institute, BSI.
Annex 1 - Action Item Tracking List (Table form of Item 1 – executive summary)
	AI #
	AI description
	Actionee
	Due date

	AI_01-01
	Reference Scenario for Deep Space Emergency Uplink case
	CNES, NASA, DLR, British Space Agency, ESA ,RFSA
	Sept. 15, 2010


	AI_01-02
	CNES and NASA to develop a joint white paper on adding the CC(7,1/2) code to TC standard.
	G. Kazz/E. Greenberg – NASA & G.Mourey/G. Lesthivient
	Draft Aug 15, 2010; Prelim Sept. 15, 2010. Final Oct. 10, 2010


(1) 2 weeks prior to Fall 2010 meeting.
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Annex 3 - List of Presentations 
1. Summary of Fall 2009 CCSDS Meeting Results affecting NGU WG – Greg Kazz/NASA
2. Emergency Uplink Deep Space/Near Earth Considerations – Greg Kazz/Victor Sank NASA
3. Increase Performance on the Uplink (Use of Advanced Coding for the Next Generation Uplink) – Greg Kazz/NASA
Note: Related material: Examining the technical feasibility of MSPA (Multiple Spacecraft Per Aperture) on the Uplink - Submitted by Greg Kazz NASA/JPL. ESA’s Views on MSPA (Multiple Spacecraft Per Aperture) on the Uplink SLS-RFM_10-07 – Submitted by Salvador Marti, Gunther Sessler, Enrico Vassallo (ESA). (Presented at the joint RF&MOD/C&S/NGU meeting later in the week)
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