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1 Introduction
Improvements of MBMS are considered in the agreed Rel-12 work item “Enhanced MBMS Operation” (EMO) [1]. During SA4#73 a list of potential enhancements have been added to the technical report. This documents provides some high-level design objectives for a potential FLUTE enhancement as well as a collection of first set of requirements.
In the remainder of the document we refer to an improved FLUTE as FLUTE+ understanding that better terminology may need to be found.
2 High-Level Design Principles
2.1 HTTP over Multicast
HTTP traffic is dominating the fixed Internet as well as mobile networks for both, data delivery as well as for real-time media. In order for FLUTE+ to be attractive it should be designed to support the transparent delivery of HTTP resources over multicast/broadcast networks. An architecture for such a deployment is shown in Figure 1.
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Figure 1 Multicast delivery of HTTP Traffic
Such an architecture can also be beneficial when delivering to an end point with a local HTTP infrastructure. It abstracts the delivery from the interface to user agents. Figure 2 shows a potential protocol stack. It basically enables to delivery objects/files and flows of objects via UDP in such a manner that it can be served through HTTP to user agents such as DASH clients or a browser observes the objects as being delivered through HTTP. Typically the FLUTE+ should feed an HTTP cache or at least fully emulate HTTP delivery.
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Figure 2 Protocol Stack for Potential FLUTE enhancements

HTTP support a few key features that should be replicated by FLUTE+:
· Delivery of objects that are uniquely named by HTTP-URLs
· Provision of object properties along with the delivery of the object including Content-Type, Content-Encoding, size of extension headers, etc.

· Delivery/request/indication of byte-ranges of one content object

· Chunked transfer of objects 
· Caching of objects and caching directives
· Status and response codes
2.2 Error Resilience

HTTP is typically delivered over TCP and objects are expected to be delivered error-free. FLUTE+ should include methods for error resilience, in particular FEC. Also HTTP-based repair of objects as defined in TS26.346 should be naturally supported. However, in contrast to FLUTE the error resilience is preferably not integral to the base protocol, but an add-on. Furthermore, in many application objects may be bundled for delivery (DASH Segments, etc,) in order to improve the efficiency of the delivery. 
Error resilience also includes the minimization of objects/information that is needed to be received in real-time. For example, in a dynamic object generation environment such as live DASH, the avoidance of delivering FDTs along with each object avoids dependency problems.
2.3 Optimization for Real-time Services 
Real-time services consisting of a timed sequence of multiple objects (despite delivered over HTTP) generate a significant portion of Internet traffic. Examples are DASH Media Presentations or other HTTP streaming technologies. Optimization for such flow-based services is essential for FLUTE+. It is relevant that for real-time services objects need to be recovered and be available by a certain time. This aspects needs to be taken into account.
2.4 Static and Dynamic Information 

Real-time services consisting of a timed sequence of multiple objects (despite delivered over HTTP) generate a significant portion of Internet traffic. Examples are DASH Media Presentations or other HTTP streaming technologies. Optimization for such flow-based services is essential for an advanced FLUTE+. An important aspect in such flows is that certain information is static (assigned to all objects to the flow, e.g. the type, encoding, etc.) whereas other information is dynamic and assigned to each object (object size, URL, etc.). Clear separation of this information is necessary in order to optimize reliable delivery of such information.
2.5 Modular, Generic, Extensible and Efficient Design 

Despite priority for some use cases such as DASH over MBMS may be given, it is relevant to define FLUTE+ in a modular and generic manner such that any type of content that can be delivered over HTTP can also be delivered over FLUTE+. In addition, efficiency and extensibility are relevant. However, efficiency should always be traded off with complexity, modularity, and extensibility.
3 Requirements

3.1 Introduction
Based on the discussion in section 2, it is proposed to add the following requirements for the design of a new protocol. In order to avoid "shall" and "should" in a technical report, we replace the words with "is expected to" and "preferably provides", respectively.
3.2 Initial List of Requirements

A protocol that enhances FLUTE is expected to fulfil the following features:

· Delivery of data objects over unidirectional transport to enable HTTP/1.1 functionalities

· Delivery of objects that are uniquely named by HTTP-URLs

· Provision of object properties along with the delivery of the object including Content-Type, Content-Encoding, size of extension headers, etc.

· Delivery and signalling of byte-ranges of a content object

· Chunked transfer of objects 

· Enabling caching of objects in regular HTTP caches
· reliable delivery of objects using existing error recovery methods 

· by the support of application layer FEC
· by the support of unicast repair using HTTP GET and partial GET methods

· by combining FEC protection for multiple objects
· without including/tying the source packets to a specific error recovery scheme
· efficient and reliable support of object flows with timing real-time properties, in particular segmented DASH Representations within a Media Presentation of type dynamic, which includes:
· delivery of static information a priori in a reliable information

· bundling of dynamic information with the media object

· enable the support of timing information to the delivery
· provide generality without tying the base protocol to a specific application or media format

· provide extensibility and modularity

· enable optimizations for specific applications as well as objects and object flows, including

· application-driven packet sizes and packet fragmentation including signalling of functional properties in packet headers, e.g. random access points in a sense that any packet prior to a random access point is of no value for the application.
· DASH content, for example using predictive information in the MPD also in the signalling of the FLUTE+ protocol 
In addition, a protocol that enhances FLUTE preferably provides the following features:

· efficiency in terms of packet overhead

· reasonable complexity

· compatibility to FLUTE protocol
4 Next steps

Changing FLUTE is still a major step forward and the pros and cons of initiating the work should be considered. However, in order to obtain a better support for the delivery of HTTP resources, objects flows as available in DASH and to deliver timed media data, the definition of a new object delivery protocol may be justifiable.
In order to progress the work in SA4, a list of high-level design concepts and derived requirements should be collected in the Technical Report in order to decide if this work is initiated.
5 Proposal
Based on this contribution the following aspects are proposed:
1. Include the section 2 on high-level design in the MI-EMO TR.
2. Include the section 3 on requirements in the MI-EMO TR
3. Continue collecting requirements before deciding to initiate specification work on FLUTE+
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