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Discussion 
Introduction
In Release 6, in order to support the enhanced QoS of MBMS service [1], Raptor codes have been chosen as an FEC scheme. For the FEC scheme for E-MBMS, Raptor codes are expected to be adopted in SA4. 
In [2], it is stated that the segmentation and reassembly (SAR) scheme in Release 6 may deteriorate the Raptor codes capability. In order to improve the performance of Raptor codes, we propose to study the SAR scheme and UDP checksum handling scheme for E-MBMS service. 
Discussion

Raptor codes in the application layer work in binary erasure channels. It is well known that for a binary erasure channel with erasure probability p, the capacity of the Raptor code is given as (1-p) [3]. Therefore, in order to guarantee a good error correction performance, it is necessary to minimize erasure bits in the application. 
However, in the RLC SAR scheme in Release 6, the MBMS RLC entity discards the entire SDU associated with one or more erroneous PDUs after the SDU reassembly process [4]. Figure 2 shows the PDU containing segmented and concatenated SDU. According to the current SDU reassembly scheme, if the second PDU is corrupted, the second, third, and fourth SDUs are discarded; loss of a single RLC PDU leads to the loss of two or more consecutive IP packets. Consequently, the Release 6 RLC SAR scheme results in an increased number of erasure bits, compared with the original erasure bits contained in erroneous PDUs, and thus it may deteriorate the decoding capability of the Raptor codes in the application layer. 
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Figure 1: Example of segmenting SDUs into PDUs in Release 6

In this contribution, we propose to study a new SAR scheme, in which erroneous SDUs are delivered to the upper layer with erroneous PDUs marked as erasure bits so that the Raptor code needs to recover erasure bits of erroneous PDUs only, not the whole bits of the erroneous SDU. Furthermore, we propose that the RLC deliver the SDU status to the upper layer. The SDU status information consists of the size of the SDU status information, the CRC error indicator to indicate any erroneous PDUs, the first erroneous PDU position, and the relative positions of later erroneous PDUs thart are measured from the previous erroneous PDU. 
The proposed SAR scheme may result in UDP/IP packet loss or corruption. According to the common working assumption, if just any part of this UDP/IP packet is lost or corrupted, the entire UDP/IP packet is not available to the upper layers due to the checksum failure in the UDP layer.

When the Raptor codes are adopted, we believe that discarding of UDP/IP packets with checksum failure in the UDP layer is not efficient. In order to recover erasure bits of CRC erroneous PUDs without discarding of UDP/IP packets, we can cosider a scheme, where the UDP checksum field is not transmitted over the air, but it is detached at the transmitter and attached at the receiver. When CRC error is detected, the detached UDP checksum field is not the same as the attached UDP checksum field.
Not transmitting UDP checksum fields over the air does not adversely impact the UDP layer. The CRC in physical layer can play the role of UDP checksum, since the CRC in physical layer provides strong error detection capability than UDP checksum. 

Conclusion

In order to improve MBMS QoS, we propose to study a new SAR scheme and UDP checksum handling scheme for E-MBMS service. 
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