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1 Introduction
In S4-120877 a starting point rigorous FEC selection is defined. The exercise is meant to measure the systems resources consumed for FEC recovery on a realistic platform, where system resources include CPU, RAM and I/O between SD and RAM.  Generally, it was agreed that the recovery properties of the various codes are similar, and so the current evaluation should run all solutions with the same parameters, and then note any differences in recovery properties between the qualified candidates when running under the same parameters.
This documents provides discussions towards a rigorous FEC evaluation and proposed updates to S4-120877. The updates are provided in track change in the attached document.
2 Towards a Rigorous FEC evaluation
2.1 General

The purpose of the exercise is to compare the performance of the qualified FEC codes and the specifications of how these codes support streaming and file delivery, e.g., how they support sub-blocking or not.  

For this purpose, it seems a reasonable comparison can only be made if the same parameters are applied to all three solutions.  Below are some issues that could cause comparisons between these three solutions that would be inconclusive or flawed, and potential ways to resolve these issues.

2.2 Error Traces

Different solutions might use different packet reception/loss traces, which may lead to different non-comparable results, etc. This aspect was identified in previous evaluations, inconsistencies in packet loss traces affecting results was noted.

To make sure solutions comparable, exactly the same packet reception/loss traces shall be used. Qualcomm offers to provide and share: 

· a markovetrace file that generates a trace file based on input parameters.

· a custom version of tcprewrite which can read in a source pcap file and a trace file as produced for the simulations and generate an output pcap. 
2.3 Parameter settings
2.3.1 General

For the submission of the candidates the parameters applied for the simulation had been reported for each candidate. The most relevant parameters are FEC payload size, source block sizes, and sending strategy. These parameters influence the overhead performance of the code, but also influence the used system resources in the decoding.
However, in S4-120877 it is also clearly stated that for rigorous evaluation the same parameters as provided in the submission of the candidates should be used, if not used rationale for such change should be provided and new overhead performance shall be provided. Therefore, it is suitable to investigate both, the parameters in the submission as well as common parameters. This is discussed in more details in section 2.3.2 for the FEC payload size, section 2.3.3 for the source block size and section 2.3.4 for the sending strategy.
2.3.2 FEC payload size

Different solutions might use different sizes within a packet to carry FEC information, i.e., there might be a different size for FEC identifying information and for FEC symbols within a packet. Concern is that having differing amounts of identifying information and symbol information for different solutions will make results incomparable.  
For example, transmission bandwidth overhead incurred for each solution would be incomparable. From looking into the evaluation results of the qualified candidates it is conjectured that some candidates took into consideration size for FEC identifying information in packets and other solutions did not.

To make solutions comparable, agree for all solutions to use the same size for identifying information and the same size for carrying symbols within each packet.  Use same overall packet size for FEC information, including same split between size for identifying information and size for symbols, to ensure that packet reception/loss traces are comparable between the candidates.
Therefore, it is proposed to reuse the FLUTE and header definition from the MBMS FEC according to TR26.947, Table 10. The FEC header results the following manner:

· For 498 byte packet sizes, the IP/UDP/FLUTE header is 44 bytes and the FEC symbol information is 456 bytes. 
· For 1332 byte packet sizes, the IP/UDP/FLUTE header is 44 bytes and the FEC symbol information is 1288 bytes.
All submitted candidates have used 456 bytes and 1288 bytes as the size of the FEC symbol information within each packet, and this should be maintained also for the rigorous evaluation.

2.3.3 Source block sizes
The different candidates provided results for different source block sizes. Concern is that different source blocks sizes will lead to different transmission overheads to achieve a given reliability of delivery, and transmission overhead is fixed in this evaluation.  For example, packet reception/loss traces may have different impact on different solutions transmission overhead if different source block sizes are used, and the comparisons of system resources would be for different transmission overheads, making the system resource comparisons invalid.

At the same time, the maximum source block size may be a differentiator for the different codes and may therefore have been used in the evaluation.

Therefore, it is proposed to evaluate two types of source block sizes for the different use cases:

· the source block sizes provided in the submission.
· a common set of source block sizes

The source block sizes for the different cases are proposed in the attached document. 

2.3.4 Sending Strategy

Especially for file delivery, different solutions might use a different sending strategy. Concern is that different sending strategies will lead to different transmission overheads, for example sending all symbols for source block consecutively or interleaved. For example, packet reception/loss traces may have different impact on different solutions transmission overhead if different source block sizes are used, and the comparisons of system resources would be for different transmission overheads, making the system resource comparisons invalid.

Previous evaluations, some solutions used interleave sending strategy, for others it was unspecified. However, it is expected that interleaving of source blocks in a round robin fashion was applied as this is deployed and used nowadays.
To make solutions comparable, agree for all solutions to use the same sending strategy for the same use case. 

For file delivery, we propose to use fully interleaved FEC block delivery in a round-robin manner, i.e. delivery one packet from the first source block, one from the second, etc. and then start with second packet of the first source block again.

For streaming delivery, each segment is delivered in a single source block. In this case the segments are delivered sequentially, i.e. the segments are not treated as source blocks of one object, but each segment is treated individually. 
2.4 Streaming Parameters

For streaming delivery, segment durations of 1 second and 4 seconds had been considered. It is proposed to add a 2 second segment duration at it turns out this may be a suitable operation point.
2.5 Differentiation
Using all the same parameters may not allow different candidates to show off what they can do that may be difficult for other candidates. Concern is that the constraints are so tight that highlighting a different perhaps more appealing way of doing things at a system level, for example to provide a better user experience, or use less systems resources, are not within scope.

This aspect was not relevant for the evaluations for the submission, since system resources were not directly comparable. However, this may be relevant when rigorous system resources are evaluated. It is proposed to allow solutions to propose and show system resources results for configurations not in the basic set. 
3 Proposal

It is proposed to use the updated document in the attachment as a further refinement for the code evaluation.
Also it is proposed to move forward with the next steps to define all open points, especially the exact performance measures. 
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