CCSDS 911.1-P-3.0 SLE-RAF Draft Pink Sheets June 2015
(and also SLE-RCF + SLE-ROCF)

SLS Condition #1
Change from:
[image: ]
To:
Telemetry channel coding on the space link is specified by reference [2]. The provision of RAF service requires, as specified in [2], that, at any given time, the coding options must be the same for all frames on a physical channel.
Reference [X] allowed multiplexing of coded Transfer Frames (encoded with the Reed-Solomon
 code) with non-coded Transfer Frames on a Physical Channel. This is not allowed anymore by recommendations in force.

Informative Reference [X] = Advanced Orbiting Systems, Networks and Data Links: Architectural Specification. Recommendation for Space Data System Standards, CCSDS 701.0-B-3-S.  Historical Recommendation.  Issue 3-S.  Washington, D.C.: CCSDS, (June 2001) August 2005.

Rationale:
RAF is not more restrictive than [2].
As CCSDS 732.0-B-1 AOS Space Data Link Protocol, Issue 1 is dated September 2003, the statement “RAF is more restrictive than [2]. ” was valid for RAF Issue 1 dated 2002 (and might be for Issue 2 dated 2004 as CCSDS 701.0-B-3 was only silverized in 2005).

See e.g. following clauses in [2]:
10.2.1 Once selected, the Transfer Frame length shall be fixed for a Mission Phase on a particular Physical Channel. 
NOTE   –   The Transfer Frame lengths shown here do not include the length of the Attached Sync Marker (ASM) specified in section 8.

Moreover:
a)  Table 11-1 specifies the The managed parameters for a particular Physical Channel and does not foresee mixed options. 
b) the following clauses prevent mixing lengths:
A3.1.1 The Frame parameter is the service data unit of this service and shall be either a TM Transfer Frame defined in reference [1] or an AOS Transfer Frame defined in reference [2]. 
A3.1.2 The length of any Transfer Frame transferred on a Physical Channel must be the same, and is established by management. 

See 732.0-B section C2.3
 

SLS Condition #2  
Change NOTE 2 & 3 on page 3-36 from
[image: ] [image: ]
To:
[image: ]
3	Which type of coding is in use is managed information; i.e., it is not signalled in the data itself but must be known a priori.  It is assumed that this information is conveyed through service management.
Alternatively, remove Note 3 here and add the relevant text (in the new form) to a generic section at the beginning of the document.
Rationale: 
For Note 2: RAF is not more restrictive than [2].   See SLS Condition #1
For Note 3: Make the note general.  SCCC and DVB should also be added. See SLS Condition #6


SLS Condition #3  
Change NOTE 1 on page 2-5 from
[image: ]
To this (or delete NOTE):
[image: ]

Rationale: See SLS Condition #1   
BTW, it is true that old AOS allowed the mixture of RS and non RS frames, but Turbo mixing was never allowed and the same is true for LDPC codes.


SLS Condition #4  
The following clause
3.6.2.6.2 If a Reed-Solomon or LDPC  encoded frame is successfully decoded, it is assumed to be error free, and the Frame Error Control Field of such a frame may be ignored.
This is not really a SLE-RAF requirement and it should be converted to informative statement.




SLS Condition #5  
New versions of References [3] and [4] are likely to be published before the end of the review of these Pink Sheets. Most likely the changes (mainly SDLP induced) have no effect on RAF, but a check shall be performed and it should be considered whether some (informative) statements about the inclusion of security fields in TM/AOS Frames should be included in RAF.
This condition is applicable also to SLE-RCF and to SLE-ROCF.
This condition may be applicable also to SLE-FSP. I guess it is not applicable to SLE-CLTU but it might be worth checking.

[bookmark: _GoBack]This condition can be satisfied if the WG accepts the condition and then generates RIDs to be discussed during Agency Review. Experts from the SLS-SDSL WG should/may be involved.


SLS Condition #6  
RAF shall also consider frames that are encoded with SCCC or DVB-S2 standards.

Rationale: There are two approved CCSDS Blue Books for that kind of encoding. Both book delivers TM/AOS frames and from the SLE point of view the impact is marginal. About the production, the RAF book is not imposing requirements on the coding schemes to be supported by the production (i.e. it is not required that a stations supports ALL coding options) and SCCC and DVB-S2 would just be two of the options that an agency can support.
This addition would be consistent with the recently published Magenta Book CCSDS 901.1-M-1 that contains the following clause (where reference [56] or [57] are SCCC and DVB):
6.2.2.1.5 ABA ESLTs transporting near Earth high data rate return data may implement a space communication protocol stack including RF, high rate modulation and coding (reference [56] or [57]), TM synchronization and de-coding (reference [32]), and a terrestrial SLE RAF service-provider agent (reference [22]) (reference figure 6-1b).

This condition may be applicable also to SLE-RCF and to SLE-ROCF.
As it is understood that implementing the required changes may take more time than the other ones, this condition can be satisfied if the WG accepts the condition and then implements the modification  preferably before starting Agency Review or at least during Agency Review (e.g. via dedicated RID).


SLS Condition #7  
The benefits for providing the complete LDPC encoded frame (transforming soft bits in hard bits) in case of erred frames is not clear and it shall be verified.
A cost/benefit discussion involving the SLS-C&S WG looks essential.

Rationale: While there's great benefits to returning the undecodable bits in the Reed-Solomon case, the same approach for the LDPC case needs to be verified.  Moreover, returning the frame as hard bits reduces dramatically the post processing possibilities that would be possible with soft bits.
Therefore the real benefits need to be evaluated with respect to the implied costs.
With Reed-Solomon codewords, one can post-process the data with an identical R-S decoder to confirm the result, or one could use an even more powerful algorithm and have some hope of decoding frames that the primary decoder could not.  In contrast, this shouldn't be possible with the LDPC case.  With 
access only to the hard decisions in post processing, one is at a 2 dB disadvantage against the primary decoder, and so one should not be able to recover any additional data.  

It may be that a locale storage of data sometimes may be simpler and more effective that providing some details (but not all) with cross support services.
Moreover, when discussing about Turbo Codes it was concluded that passing the Turbo encoded frame with hard bits was useless (and passing it with soft bits would have stressed size issues).

This condition can be satisfied if the WG accepts the condition and then generates a RID to be discussed during Agency Review together with SLS-C&S WG.
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As indicated in 1.3.2.2, provision of RAF service requires that, at any given time, the
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SLE Retum Space Link Processing and reference [2] require that, at any given time,
the coding options must be the same for all frames on a physical channel In
particular, Reed-Solomon or LDPC coding must be present or absent on all of the
frames of a physical channel RAF service is not supported where there is a
concurrent mix, on one physical channel, of some frames with Reed-Solomon or
LDPC coding and some frames without. Similarly, turbo coding must be present or
absent on all of the frames of a physical channel. RAF service is not supported where
there is a concurrent mix, on one physical channel, of some frames with turbo coding
and some frames without.
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SLE Retum Space Link Processing and reference [2] require that, at any given time,
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1.3.2.2 RAF Service and Telemetry Channel Coding

Telemetry channel coding on the space link is specified by reference [2]. This specification
is more restrictive with respect to telemetry channel coding than is reference [2]. In
particular, the provision of RAF service requires that Reed-Solomon or LDPC coding must
be present or absent on all frames of a physical channel. RAF service is not supported where
there is a concurrent mix, on one physical channel, of some frames with Reed-Solomon or
LDPC coding and some frames without.
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As indicated in 1.3.2.2, provision of RAF service requires that, at any given time, the
coding options must be the same for all frames on a physical channel, which is more
restrictive than what is specified in references [2], [3] and [4].
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3 Whether Reed-Solomon coding, LDPC coding, or turbo coding is in use or not is
managed information; i.e., it is not signaled in the data itself but must be known a
priori. It is assumed that this information is conveyed through service management.





