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1 Introduction
Among others, the work item in EMM-EFEC as defined in SP-120182 asks for improvements of system performance including "Addressing backward compatibility issues by considering deployments of pre-Rel-11 MBMS FEC".
This document provides a proposal for fulfilling this work item objective under the assumption that the 6330 code is selected.
2 Backward-Compatibility of Candidate Codes

First of all it is relevant to understand that none of the codes is backward-compatible to the existing MBMS FEC. However, there are differences on how backward-compatibility can be addressed by the different codes, especially when reusing existing APIs, tools and signalling.

For the RS+LDPC, a significant amount of new aspects compared to existing code need to be defined which limits any compatibility. In particular,

· RS is defined in RFC 5510, LDPC defined is RFC 5170, each specifies how individual codes are to be used for download delivery. No specification exists describing how to combine the two codes, either download delivery or for streaming delivery. A significant amount of new definitions are necessary to support two codes and the switch over. 
· The RS+LDPC does not support existing functionalities such as sub-blocking, low code rates, sending symbol ordering and so on. All of this results in heavy limitations compared to the existing MBMS FEC in reusing existing and established concepts.
For Supercharged the specification itself is not complete and therefore it is quite impossible to look how existing functionalities are to be fulfilled, especially as no approved or mature IETF documents exist. Technologies such as streaming, sub-blocking, etc. are not supported.
For the 6330 code, this is a simple replacement for the 5053 code. Minimum specification changes are necessary as the reuse of entire framework, source blocking, sub-blocking, streaming framework, etc. are all identical. The same APIs and signalling can be used. Therefore, the backward-compatibility is most suitably addressed by the 6330 code.
3 Considered Options
3.1 Introduction

In the following we assume that the 6330 code is specified as an FEC in Rel-11. A few options are available to support backward-compatibility.

3.2 Option 1: Two FEC schemes

In option 1, it is expected that the UE from Rel-11 on supports two FEC schemes, 5053 and 6330. This means that 6330 code is added as an additional mandatory FEC from Rel-11 on. The advantage is that the service provider can choose whether to offer the service to Rel-6 terminals onwards or to Rel-11 terminals onwards. A feature tag is provided to indicated necessity to support for 6330 code. The major disadvantage is the duplicated implementation of 5053 and 6330, which is trivial to extent of reuse, but still tedious and probably unnecessary.
3.3 Option 2: Replacement from Rel-11

In option 2, it is expected that 6330 code replaces 5053 code only from Rel-11 on. In this case, service providers targeting pre Rel-11 and Rel-11 onwards must supply data and FEC streams for both FECs. This is obviously beneficial from a device implementation point of view, but causes bandwidth and overhead issues for deployments.
3.4 Option 3: Replacement FEC stream from Rel-11 

In this case, the replacement of the FEC from Rel-11 on may be done in a Source FEC Payload ID backward-compatible manner. Service provider targeting pre Rel-11 and Rel-11 onwards must supply FEC streams for both FECs, but the data stream is common. This has some bandwidth advantage compared to option 2, but still results in overhead and come tricky deployment issues. Another severe disadvantage is that RFC6330 and RFC6681 can not be reused as is, as the Source FEC Payload ID is not provided.
3.5 Option 4: Replacement from Rel-9

In option 2, it is expected that 6330 code replaces 5053 code only from Rel-9 on. This enables that for all relevant MBMS deployment and all LTE deployments the new 6330 code can be used.  This simplifies deployments significantly. 
4 Proposed Solution

Based on the discussions in section 3, the preferred solution is option 4 as it provides by far the cleanest support of the new 6330 code. As an alternative, option 2 may be considered. In the attached two draft mirror CRs are provided to support option 4.
5 Proposal

It is proposed to adopt the attached two draft CRs to address the backward-compatibility issue in the EMM-EFEC work item.
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