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1
Introduction 

The working assumptions for client and server controlled HTTP Streaming are described in permanent document for the “PSS and MBMS Extensions” Workitem (S4-AHI094). In S4-AHI094, the two ways of HTTP streaming are called “Static-” and “Dynamic content serving Modes”, describing the procedures on the HTTP server.

The intention of this paper is to discuss possibilities to extend “Static Content Serving Mode” (e.g. section 2.5 in S4-AHI095) with MBMS (Push) download delivery.
2
“Traditional” HTTP streaming and “Client Controlled HTTP Streaming”
Today’s HTTP streaming session is typically started with a single HTTP request / response transaction. The established HTTP/TCP pipe is (once established) continuously filled by the server with media data:
· In case of HTTP Progressive download, the client opens the HTTP/TCP pipe and progressively reads and renders the received multimedia data. The client does not need to request certain information (unless the client want to seek into “not-yet-received” media data)

· MPEG-TS/HTTP Streaming e.g. as defined by DLNA: The client opens the HTTP/TCP pipe and the server pumps MPEG-TS packets through the pipe. 
· “Internet Radio”/ Shoutcast: The client opens the content stream (e.g. MP3 or AAC flows) and the server sends audio-only data.

In summary, there is no other client <-> server HTTP transactions (by default) during an ongoing media consumption session. The new “client-controlled HTTP Streaming” (“Static Content Service Mode”) changes this paradigm, since the client requests continuously media segments in form of files.
In case of “client controlled HTTP Streaming”, the client first fetches a content manifest (or playlist file or presentation description), which basically describe an “ordered sequence of media segments (== files)” to receive in order to render the desired content. Each media segment may a certain duration of media data. For instance, each media segment contains 10sec worth of media data. The figure below shows the difference between “Traditional” HTTP Streaming and the Client Controlled HTTP Streaming.
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Figure 1: "Traditional" HTTP Streaming Vs. File Streaming

So far the assumption is that this “ordered sequence of media segments” is delivered using HTTP. The Client continuously fetches the media segments with individual HTTP GET requests in the order described on the manifest. 

3
Combining Client Controlled HTTP Streaming with MBMS
MBMS is designed to serve large receive groups with same content. The MBMS Download Delivery Method is designed to deliver an arbitrary number of (binary) files via MBMS to a large receiver population. FLUTE supports to use the original file URI as “Content-Location” description within the FLUTE File Delivery Table. Once the file with its content location is located in a client cache or reception buffer, the media receiver cannot differentiate between MBMS received and HTTP received files anymore. The figure below depicts the principle of “MBMS Media Segment Streaming”. Since MBMS User Services are under 3GPP SA4 control, it feels natural to ensure the possibility of using MBMS “as scalability extension” even for this new “file streaming”.
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Figure 2: Media Segment delivery through MBMS Download
Mobile receivers, which have activated the reception of the MBMS Download Delivery Method, can receive the all “media segments” of the transmitted over the activated MBMS Bearer Service. Receivers “just” need to have the MBMS User Service Description for the MBMS Download Delivery Channel to understand, that the received Media Files/Media Segments belong to the desired content feed.
4
Proposal
We propose to add the following requirements to the permanent document:

· The “Static content serving mode” shall be extended to support also hybrid usage of HTTP (default) and MBMS Download
· Include indications into the manifest file to receive media segments and optionally also manifest files via MBMS (e.g. element which indicate MBMS reception possibility and include the URI to the MBMS USD): Receivers, which support MBMS file reception, should first check MBMS reception before fetching the file using HTTP unicast. Receivers should take media segments from the MBMS channel. 
· Allow delivery and reception of media segments using MBMS: The infrastructure should be allowed to select MBMS as delivery bearer, when interest has received a sufficient level (determined by the operator).

· Timing information: If a media file is not received during a specified duration (from the manifest), then the receiver shall fetch the file using the HTTP URI from the manifest file. If the manifest file is not updated with a specified, fixed frequently, then the client shall fetch even the manifest files. This allows an operator to measure the popularity of the content “file feed” in a very simple way.

