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1. Introduction

The MBMS Download delivery method uses FLUTE to deliver content as files. A post delivery procedure for interactive file repair of downloaded files, using HTTP (PtP), is specified. This allows scalable back-off of UE repair requests and so distribution, in time and among servers, of the file data resending (corresponding to the data requested). The HTTP redirect mechanism may be used to further distribute load between servers. [1]

Resending any download data by an MBMS bearer (PtM) is allowed but the means to signal the availability of repeats and repaired data is not yet specified. This document proposes a simple redirect technique to allow HTTP repair servers to redirect to PtM download sessions and recommends sending an updated associated delivery procedure description (of the file repair procedure) if the original bearer is still active. Thus, PtM repair can be performed in an interoperable manner with minimum impact on the existing MBMS specification.

The mechanism below is proposed for approval for the MBMS TS 26.346. 

2. File Repair Request and Response

A UE receives files from a PtM (FLUTE) download session. Once it has determined that it has not received sufficient data to reconstruct all the files it is interested in, it initiates the file repair procedure. It selects a file repair server (from a list of one or more servers in a “associated delivery procedure description” that it received earlier, e.g. by service announcement). The UE sends one or more file repair requests to the selected (HTTP) Repair Server, which responds with file repair responses for each data requested. The responses use normal HTTP response status codes and so report a variety of errors, redirect to other servers, or (most likely) deliver the requested data as payload (as “200 OK with an entity body” in HTTP terminology).

The figure below represents what is already specified in [1].
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PtM delivery of the requested data may be desirable in some cases:

· A repeat MBMS download (all or part of the files from a download session) is already scheduled and the BM-SC prefers to handle repairs after that repeat MBMS download

· Many UEs request the same data (over a short period of time) indicating that PtM delivery of the repaired data would be desirable.

In this case a redirect to the PtM repair session for UEs that have made a repair request would be desirable. An additional optimisation is to update the associated delivery procedure description so that the server can minimise additional UE requests until after the PtM repair session. 

3. Redirect to the PtM Repair Session

The HTTP Repair Server uses the HTTP response status code 302 (Found - Redirection) to indicate to the UE that the resource (file repair data) is temporarily available via a different URI. The temporary URI is given by the Location field in the HTTP response and is the URI of the Session Description (SDP file) of the PtM Repair Session. The SDP file for PtM repair session may be carried as payload (entity-body) in the HTTP response – which is especially useful if the PtM repair session is a new FLUTE download session. The server may also redirect to an SDP file which is to be delivered by other means – e.g. pre-cached from an existing download session (e.g. service announcement) or a session description update (e.g. delivered in-band with the original ptm download session or within a service announcement download session).

The UE joins to the MBMS bearer for the repair session as it would for any MBMS session. In the cases where the same IP addressing is used for the PtM repair session as the original PtM download session, the UE simply does not leave the group.

The figure below illustrates the minimal additions required for PtM repair signalling.
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(Note, redirecting to a URI for FLUTE sessions was considered as an alternative to redirect to session description. However, it is not feasible as the data needed to describe a FLUTE session does not easily fit the URN or URL format – it is better described by SDP, for which syntax exists – and the URI used by FLUTE – in its FDT Instances – may include its own base-URI).

4. Updating the File Repair Procedure Description

Note, a “File Repair Procedure Description” is defined in this document as an “Associated Delivery Procedure Description” [1] which includes the description of a File Repair Procedure.

As defined in [1] two methods are generally available to update file repair procedure descriptions (and any metadata fragments):

· Delivery on a Service Announcement channel (a dedicated download session)

· Delivery in-band with the user service media (assumes download delivery with identification of metadata MIME type to distinguish it from service content)

(These do not exclude the use of interactive channels such as HTTP and WAP but the detection of metadata updates and retrieval by interactive channels is not within the scope of this document, nor within the scope of [1]).

Either of these methods are available to update the File Repair Procedure Description.

Any BM-SC which has decided to use a PtM bearer for resent/repair file data may update the file repair procedure description to indicate to UEs which have not yet send a file repair request that they would be redirected in any case. This action is not mandatory as it is implementation specific whether the BM-SC should collect all requests in any case, and it may not be reasonable to assume that enough UEs are joined to an active user service delivery session or service announcement channel which could be used to delivery this update. 

Where a File Repair Procedure Description update is sent on a PtM bearer / MBMS delivery session, the corresponding “resent / repair session description (SDP)” may also be delivered using that same bearer/session.

Note, each metadata fragment has a unique URI as an identifier to enable both servers and receivers to maintain and relate them. (Relations come from the metadata fragment definitions and their data model - beyond the scope of this document).

5. Modified Associated Delivery Procedure Description

The current Associated Delivery Procedure Description XML syntax [1] is able to list one or more URIs as repair servers. However, it does not currently show how to describe repair by a PtM download session. The session description URI will be provided in a procedure definition which is part of the same metadata fragment (a new version of the specific associated delivery procedure description instance) as the prior description of repair servers. 

6. Conclusion

In this document, we propose an efficient mechanism for PtM repair response by using redirection. 

Nokia proposes that this mechanism (as described in sections 3), 4) and 5) be approved for MBMS Rel. 6. 
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