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1. Introduction
MBMS offers a point-to-multipoint bearer, and it has no up-link channel and no retransmission (ARQ) functionality
.  However, in order to provide the carousel and the file download services in MBMS, some mechanism for reliable delivery is required.  Basically, such reliability can only be achieved by redundant transmission, i.e., repeated transmission or FEC coding.  These redundant transmissions can be offered both at application level and link (non-application) level.

If the redundant transmission is conducted at application level, IP packets are repeatedly transmitted, or maybe some packet-level FEC can be applied, in order to recover lost IP packets.  If the redundant transmission is applied at link level, on the other hand, IP packets are segmented into RLC-PDUs, and recovery is done by the unit of RLC-PDU.  And more intelligent error recovery scheme may be applied at link level.

Then, this document discusses the pros and cons of application level and link level reliability in order to provide reliable delivery in MBMS.
2. Discussion
We discuss the pros and cons of application level and link level reliability in terms of delivery efficiency, flexibility, and time synchronization.

· Delivery efficiency
Delivery efficiency basically depends on the error/loss recovery scheme.  Of course, simple packet/PDU repetition can be applied at both application and link level, so both can achieve almost the same level of reliability by simple packet/PDU repetition.

In addition to the packet repetition, FEC is also relevant to the delivery efficiency.  At application level, packet-level FEC may be applied to recover lost packets, and it improves the delivery efficiency compared with the simple packet repetition.  At link level, however, more intelligent error recovery scheme, e.g. a scheme like soft-combining used in HSDPA, may be applied, and it is more efficient than packet-level FEC.
· Flexibility

In some use cases, several media objects that require different reliability levels are delivered simultaneously.  For example, there is a use case where some text and still image objects are transmitted with audio/video streams.  Audio/video streams can tolerate some packet losses (ex. final packet loss rate between 10-2 and 10-3), but text and still image objects require more reliability (ex. between 10-4 and 10-6) because it cannot be reconstructed unless all the segments are correctly received.
To support the above scenario, the application layer easily controls reliability of each media object by tuning the repetition cycle or FEC level (if packet-level FEC is applied) on a single MBMS bearer.  If the link layer supports the above scenario, on the other hand, it has to configure the reliability at the most strict level of all media objects, or it has to set up two or more MBMS bearers at different reliability levels.
Therefore, the application layer provides more flexible reliability than the link layer does.

· Time synchronization

Some media objects require reliability and time synchronization functionality at the same time.  For example, some text and still image objects may be required to be synchronized with audio streams.  Furthermore, the display duration and the delivery deadline of each media object are different.

Only the application layer can understand such requirements, and can control the delivery schedule appropriately.  If the link layer provides reliability, it may happen that an object is still transmitted repeatedly even if it is already useless.
3. Conclusion
This document outlined the pros and cons of application level reliability and link level reliability.  The link layer has a potential to offer a more intelligent error recovery scheme and to improve delivery efficiency, while the application layer can provide more flexible reliability for each media object and time synchronization functionality at the same time.

Therefore, we believe that the application layer reliability is necessary for providing various services on an MBMS bearer.
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� Although there is a discussion about applicability of retransmission functionality when a point-to-point link is used in a cell, the application layer cannot rely on this functionality because point-to-multipoint links, which have no retransmission functionality, may still be used in the other cells.  Therefore, in this document, the retransmission functionality that is applicable only to the point-to-point links is not considered.
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