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1. Introduction
According to TR25.803[1], it seems difficult for the MBMS bearers to offer strong error protection less than 1% BLER (which corresponds to a few times more of packet loss rate).  However, video streaming service require less than 0.1% packet loss rate, and the timed text streaming[2] may also require the same or stronger level of reliability.
And roughly speaking, reducing BLER by 1/10 is almost equivalent to doubling the bit rate in terms of transmission power resource.  For example, according to the figure 4 in TR25.803, the 64kbit/s and 1% BLER bearer (TTI=80ms) requires the same transmission power of the 128kbit/s and 10% BLER bearer (TTI=80ms).
Based on this observation, it’s worth considering an application-level error protection mechanism for MBMS streaming service.  Flexibility is another advantage of the application-level error protection because BM-SC (or multicast senders in the Internet) can easily control the error protection level depending on the error resiliency of each streaming media.  Such unequal error protection can reduce radio resources consumed by one MBMS streaming service that consists of several streaming media such as audio, video, timed text.
This document reviews the RTP-level FEC formats in IETF and discusses their applicability to MBMS streaming service.
2. RTP-level FEC formats
There are three RTP-level FEC formats that are standardised or on-going in IETF.  The followings are brief reviews of these formats.
· RFC2733[3] (& RFC3009[4])
This RFC provides a parity packet format that is created from original RTP packets by XOR operation.  The advantage of this format is simplicity and easy implementation.  Since it does not change original RTP packets at all, even a client that does not implement this format can receive original RTP packets and utilize them.  The disadvantage is weak error protection capability.  If two or more packets covered by a parity packet are lost, it cannot recover the lost packets.  Considering error burstness of UMTS, some packet interleaving is required.  Another problem with this is that this parity format does not conform to the RTP specifications in usage of M, P, X, and CC bits of the RTP header, which may cause some problems if ROHC is used in the link layer.
· ULP format (work in progress)[5]
This document also provides a parity packet format created by XOR operation, and this format conforms to the RTP specifications.  Similar to RFC2733, it does not change original RTP packets, so all clients do not need to implement this format.  Main feature of this format is unequal error protection.  A parity packet may cover only a part of the payload of original RTP packets so that only important part of information may be recovered if an original packet is lost.
· UXP format (work in progress)[6]
This document provides several functionalities such as Reed-Solomon code, unequal error protection, and interleaving.  Due to these functionalities, it can provide strong and efficient FEC capability compared with the above two formats.  However, the drawback of this format is its implementation complexity.  In addition, it requires all clients to understand and decode this format because original RTP packets are not preserved.
3. Discussion
With providing above background information, this document intends to initiate the discussion on application level reliability for MBMS, especially on:
· Is an RTP-level FEC necessary for MBMS streaming service?  Is the error protection provided by the MBMS bearers sufficient?
· The FEC format must be an IETF standard?  Is a 3GPP-specific format allowed?

· The FEC format must be “systematic”?  (“Systematic” means the FEC format does not change original RTP packet structure.)
· Is XOR operation strong enough?  Reed-Solomon or other strong FEC codes are required for streaming service?
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