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1 Introduction

In SP-120182 a work item on "Enhancement to FEC for MBMS" has been approved. 
In document S4-120547, selection procedures for the FEC code had been agreed.

In document S4-120554, the submission procedures where defined.

As a response for the submission, six candidates were received.

This document serves to identify the qualified candidates.

2 Work Item Objectives

The objective of the work item is to investigate and evaluate the proposed FEC technologies and adopt one which provides the most significant enhancement to the performance of the MBMS system over the Rel-6 application layer FEC in MBMS.  Aspects of system performance which would provide benefit to the system include, but are not limited to,

· Improving the bandwidth efficiency of streaming and download services delivery over MBMS 

· Improving the reliability of streaming and download services delivery over MBMS, e.g. by increasing the amount of tolerable lost packets for a given FEC overhead  

· Reducing the required computational and memory resources for decoding in UEs

· Addressing backward compatibility issues by considering deployments of pre-Rel-11 MBMS FEC

The evaluation and selection process for the proposed improvements will be documented in a TR. In the case of qualifying FEC solutions with similar evaluation results, the selection process shall favour open and available standardized FEC solutions. Performance requirements for FEC decoders, and test vectors for FEC encoders shall be specified.
3 Proposed Submission Procedure
To be considered as a valid candidate for MBMS application layer FEC: 
· an email announcing intent to submit a candidate shall be sent before May 6, 2012, 11.59pm cet to the 3GPP_TSG_SA_WG4@LIST.ETSI.ORG with CC of the chairman of the MBS group, Mr. Edward Hall (edhall@qualcomm.com).

· a 3GPP contribution shall be submitted before May 13, 2012, 11.59pm cet to the 3GPP SA4 mailing list (3GPP_TSG_SA_WG4@LIST.ETSI.ORG) with copy to the work item rapporteur (Thomas Stockhammer, c_tstock@qualcomm.com). This contribution may exclude any information related to Code Performance test cases.
· a 3GPP contribution shall be submitted before May 18, 2012, 11.59pm cet to the 3GPP SA4 mailing list (3GPP_TSG_SA_WG4@LIST.ETSI.ORG) with copy to the work item rapporteur (Thomas Stockhammer, c_tstock@qualcomm.com) that covers all remaining information. 

The combination of the two contributions shall at least contain the following information:

· A full description of the normative FEC encoder specification in the level of detail as Annex B of TS26.346
· The reference to a standard. If it is not a standard, other information shall be provided why the code is not yet standardized, what are the plans for standardization and when the completion of the standard is expected.
· A description of a possible FEC decoder implementation that fulfils the performance figures as provided in the submission.

· An overview on the potential impact on TS26.346 to integrate the new code including draft CRs to TS26.346.
· The commitment and plans to provide test vectors for the TR on Application Layer FEC

· The FEC code performance and implementation-specific metrics as documented in the SA4-agreed permanent document for this work item from SA4#68 in document S4-120496. 
· The procedures on how the FEC encoder/decoder implementation can be accessed for verification of the performance results.

· Additional information should be provided on matters such as:

· differences to existing AL-FEC
· information on available implementations and deployments
· Sufficient information how the FEC code addresses the objectives of the work item. This information should in particular contain information on how the FEC code provides significant enhancement to the performance of the MBMS system over the Rel-6 application layer FEC in MBMS. This information should take into account the results of the test cases and highlighting the following performance metrics:
1. Probability of decoding failure, for a given receive overhead

2. Transmit overhead

3. Receive overhead

4. Encoding latency/speed
5. Decoding latency

6. Encoder SW complexity

7. Decoder SW complexity

8. Decoding memory requirements

9. Footprint requirements 

10. Amount of tolerable loss packets for a given FEC overhead

11. Implementation choices/options
4 Selection Procedure

1. FEC proponents submit an email to the SA4 reflector, indicating the intent for submission, a week prior to the proposal submission deadline

2.  Submission packages to be provided by the proposal submission deadline. 

3. Presentation of candidate proposals in SA4 face-to-face meetings

4. Review and discuss self-evaluation data in the submission package

5. Qualification of candidate proposals: select the ones that are showing improvements over the Raptor codes in the current SA4 standard TS 26.346.

6. Prioritization/weighting of test cases for code performance evaluation:

a. LTE test cases should be assigned higher weighting factors than UTRAN test cases as the enhancement is a Release 11 feature

b. Evaluation data for scenarios using realistic channel models, i.e., RAN1 channel model, should be assigned higher weighting factors

7. Cross-evaluation of proposals

a. Clear and sufficient instructions on the FEC object code library to be provided to allow the cross evaluation of proposals

8. Consideration of proposals

a. EFEC proponents should make the best effort in harmonizing the proposals by capturing the benefits of individual proposals while avoiding the deficiencies

b. Review and discuss proposals including harmonised proposals

c. Compare evaluation data between proposals including harmonised proposals, if more than one exists

9. Performance metrics, but not limited to, to be compared against the current FEC baseline as described in TS 26.346 are:
a. Probability of decoding failure, for a given receive overhead

b. Transmit overhead

c. Receive overhead

d. Encoding latency

e. Decoding latency

f. Encoder SW complexity

g. Decoder SW complexity

h. Decoding memory requirements

i. Footprint requirements 

j. Amount of tolerable loss packets for a given FEC overhead

k. Implementation choices/options 

10.  Decision on the FEC proposal with the most significant performance enhancement for adoption into TS26.346. 
5 Qualification Requirements
Based on the selection process and the submission procedure the following requirements for qualification are obvious.
1. All documentation as requested in the submission package is provided
2. qualify the ones that are showing improvements (by self-evaluation) over the Raptor codes in the current SA4 standard TS 26.346.
a. Probability of decoding failure, for a given receive overhead

b. Transmit overhead

c. Receive overhead

d. Encoding latency

e. Decoding latency

f. Encoder SW complexity

g. Decoder SW complexity

h. Decoding memory requirements

i. 
Footprint requirements 

j. 
Amount of tolerable loss packets for a given FEC overhead

k. Implementation choices/options
The attached excel sheet collects the information from the six submissions with respect to 1 and 2.
6 Proposal

It is proposed 

· to use the attached excel sheet as a baseline for determining the qualified candidates

· to enable verification of the results of qualified candidates by other parties over the next 2 months 
� Thomas Stockhammer, c_tstock@qualcomm.com
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