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FIRST  CHANGE
7.2.3
Blocking Algorithm

In the case of the Compact No-Code FEC scheme [12] (FEC Encoding ID 0), then the "Algorithm for Computing Source Block Structure" described within the FLUTE specification (RFC 3926 [9]) shall be used.
In the case of Raptor forward error correction, then the algorithm defined in [91] shall be used.  Only repair symbols shall be sent over the MBMS bearer.
The values of N, Z, T and A shall be set such that the sub-block size is less than 256KB.
END FIRST CHANGE
SECOND CHANGE
9.3.1
Introduction

The purpose of the File Repair Procedure is to send repair data, i.e., symbols not received from the MBMS download data transmission, that can be used to recover the file. When in multicast/broadcast environment, scalability becomes an important issue as the number of MBMS clients grows. Three problems must generally be avoided:

· Feedback implosion due to a large number of MBMS clients requesting simultaneous file repairs. This would congest the uplink network channel.
· Downlink network channel congestion to transport the repair data, as a consequence of the simultaneous clients requests.
· File repair server overload, caused again by the incoming and outgoing traffic due to the clients' requests arriving at the server, and the server responses to serve these repair requests.

The three problems are interrelated and must be addressed at the same time, in order to guarantee a scalable and efficient solution for MBMS file repair.

The principle to protect network resources is to spread the file repair request load in time and across multiple servers. 

The MBMS client:
1.
Identifies the end of transmission of files or sessions.
2.
Identifies the missing data from an MBMS download.
3.
Calculates a random back-off time and selects a file repair server randomly out of a list.
4.
Sends a repair request  message to the selected file repair server at the calculated time.

When a MBMS download session of repair data is configured in the associated delivery descriptions, a MBMS client should wait for repair data in the defined MBMS download session on its MBMS bearer - except where the UE is prevented from doing so due to limited simultaneous context activation capability.

Then the file repair server:
1.
Responds with a repair response message either containing the requested data, redirecting the client to an MBMS download session, redirecting the client to another server, or alternatively, describing an error case.

The BM-SC may also send repair data on a MBMS bearer (possibly the same MBMS bearer as the original download) as a function of the repair process.

The random distribution, in time, of repair request messages enhances system scalability to the total number of such messages the system can handle without failure.

END SECOND CHANGE
THIRD CHANGE
9.3.3
Identification of Missing Data from an MBMS Download

The session description and the MBMS download delivery protocol, FLUTE, provide the client with sufficient information to determine the source block and encoding symbol structure of each file. From this a client is able to determine which source symbols can be requested and used to recover the file.
Thus, an MBMS client is able to identify  the number of required source symbols that would complete the reconstruction of a source block (of a file).
When the MBMS FEC scheme [91] is used, the MBMS client shall consider already received repair symbols when making the determination of the further source symbols required. In this case, the client should 
· 
· identify for each source block (of the file) a number, r, and make a repair request for the first r source symbols of the source block that will allow the MBMS FEC decoder to recover the file.
END THIRD CHANGE
FOURTH  CHANGE
9.3.6
File Repair Request Message

Once missing file data is identified, the MBMS client sends one or more messages to a file repair server requesting transmission of data that allows recovery of missing file data. All file repair requests and repair responses for a particular MBMS transmission shall take place in a single TCP session using the HTTP protocol (RFC 2616 [18]). The repair request is routed to the file repair server IP address resolved from the selected "serviceURI".

The timing of the opening of the TCP connection to the server, and the first repair request, of a particular MBMS client is randomized over a time window as described in sub-clause 9.3.2. If there is more than one repair request to be made these are sent immediately after the first.
When the Compact No-Code FEC scheme is used and a MBMS UE identifies symbols in repair requests these shall be source symbols, and should include all the missing source symbols of the relevant source block. Note that these represent information for the file repair server and the BM-SC may use these requests for source symbols in providing the necessary repair data over the MBMS bearer.
When the MBMS FEC scheme [91] is used and a MBMS UE determines the appropriate number of additional symbols required for decoding a source block, r, the repair requests from the UE shall be for the first r source symbols of the source block. Note that this value, r, represents information for the file repair server and the BM-SC may use the value of r to determine new repair symbols in providing the necessary repair data over  the MBMS bearer.
END FOURTH CHANGE
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