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1 Introduction

This document proposes the operations to perform file repair in MBMS download sessions.

The MBMS Download delivery method uses FLUTE [1] to delivery content as files. Although FLUTE enables file delivery on unidirectional MBMS bearers and may improve reliability with redundancy, it cannot guarantee 100% reliability of file delivery. Thus an efficient means to complete delivery by a request-response mechanism is needed. This contribution is a follow up to document [2].
2 MBMS Repair Service

2.1 Operation Overview

As shown in Fig. 1, MBMS clients that cannot reconstruct a file from the initial FLUTE session download have a chance to receive the missing file data by the File Repair Service.
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Figure 1. File Repair Service Overview.

Three operations are relevant to the File Repair Service. Initial file data (user data) is provided by a Download (1). A terminal, which is aware of the need to repair its file data, will make a Repair Request (2) to the File Repair Server (note tht the file repair server can physically the the same as the Download server). This will be followed by a Repair Response  (3).

2.2 Transport Protocols

The Download delivers user data. It must be point-to-multipoint over an MBMS bearer and uses the FLUTE protocol.

The Repair Request delivers control data. It must be point-to-point over an interactive bearer, such as a PDP context bearer, and shall use the HTTP protocol [3].

The Repair Response carries either only control data (e.g., error code) or control and user data. It must correctly respond to the HTTP request and must use HTTP, FLUTE or both in its delivery of control and user data. 

2.3 Download Operation

For file repair, the essential features of download are:

· FLUTE identifies the files (providing a URI for each in its FDT Instances)

· (Optionally) FLUTE performs content encoding on files (e.g., gzip) to produce transport objects

· FLUTE fragments transport objects (including any FEC) & identifies the fragments by the combination of Source Block Number (SBN) and Encoding Symbol ID (ESI)

· Each fragment (encoding symbol) is delivered in an IP packet and may be lost or corrupted before reception by the user application.

2.4 Repair Request Operation

The essential terminal steps for a Repair Request operation are:

· MBMS client identifies the lost fragments of a received “broken file”

· (Using a Point-to-point bearer) send a “Repair Request” for the missing fragments by establishing an HTTP/TCP session (note, where multiple repair requests are needed they shall all occur in a single TCP session and without more than a single bearer establishment and tear-down)

· The “Repair Request” identifies the missing fragments.

Repair Requests are HTTP GET operations.

For completely missed files, a Repair Request may give only the URI of the file.

In the absence of content encoding, a terminal may use the received fragments, and the blocking and symbol encoding used by the FLUTE download session, to calculate byte ranges of missing data from its files. Repair Request may give the URI and byte range (in the HTTP RANGE header) of missing data. However, multiple non-contiguous byte ranges of files require multiple requests (GETs) by this method (Note, although in theory multiple byte ranges are allowed by HTTP v. 1.1, nearly all of the commercial HTTP servers don’t support it). (Note, content encoding determines that the encoding symbol fragments are calculated from the transport object and so the missing byte ranges would be from the transport object and not the original file identified by the URI).

In all cases, including the presence of content encoding, a terminal may request sets of missing fragments according to the file’s URI and the (missing) SBNs and ESIs. In this case an HTTP GET with a normal query shall be used to request the missing data.

The general HTTP URI syntax is as follows [3]:


http_URL = "http:" "//" host [ ":" port ] [ abs_path [ "?" query ]] 

Where, for MBMS File Repair Request:


query = application "&" sbn_info


application = "mbms-rel6-flute-repair"

sbn_info = 1*[ "SBN=" sbn_range *[ "+" sbn_range ] ]


sbn_range = sbnA [ "-" sbnZ ] / sbnA [ ";" esi_info]

esi_info = *[ "ESI=" esi_range *[ "," esi_range ] ]


esi_range = esiA [ "-" esiZ ]


sbnA = %d


; the SBN, or the first of a range of SBNs


sbnZ = %d


; the last SBN of a range of SBNs


esiA = %d


; the ESI, or the first of a range of SBNs


esiZ = %d


; the last ESI of a range of SBNs

Thus, the following symbols adopt a special meaning in this query:

? - + , ; & =

One example of a query on encoding symbol 34 of source block 12 of a music file “number1.aac” is:


http://www.operator.com/greatmusic/number1.aac?mbms-rel6-flute-repair&SBN=12;ESI=34

For messaging efficiency, the formal definition enables several contiguous and non-contiguous ranges to be expressed in a single query:

· A symbol of a source block (like in the above example)

· A range of symbols for a certain source block (e.g. ...&SBN=12;ESI=23-28)

· A list of symbols for a certain source block (e.g. ...&SBN=12;ESI=23,26,28)

· All symbols of a source block (e.g. ...&SBN=12)

· All symbols of a range of source blocks (e.g. ...&SBN=12-19)

· non-contiguous ranges (e.g.1. ...&SBN=12;ESI=34+SBN=20;ESI=23 also, e.g.2. ...&SBN=12-19+SBN=28;ESI=23-59+SBN=30;ESI=101)

Thus, the following symbols adopt a special meaning for MBMS FLUTE:

? - + , ; & =

Although the query method is usable in all cases, the use of byte range is not excluded because is well deployed in the Internet. However the use of byte range support is not mandatory.
2.5 Repair Response Operation

The essential server steps for a Repair Response operation are:

· File Repair Server locates the missing fragments triplets

· File Repair Server sends just the requested fragments

· MBMS client rebuilds the broken file (if possible)

For point-to-point Repair Response, the normal HTTP GET response contains the data specified.
3 Conclusions

This document proposes a way to perform file repair requests for MBMS download sessions. This is based on the identification of the missing FLUTE blocks and their retransmission using HTTP.

Nokia proposes that this mechanism for MBMS download is adopted as a working assumption for MBMS Rel. 6.
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