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1 Introduction
In the course of the MI-EMO discussions about FLUTE enhancements, several common aspects have been identified and progressed by the different proponents. In this contribution, we propose a way forward for finalizing the Release 12 MI-EMO work by building on the common aspects. 
2 Common Aspects
By analyzing the proposals, the following common aspects can be identified:
· Usage of object flows to identify objects with some commonalities 
· Signaling of object flow characteristics and common object metadata in the FDT

· Signaling of object-individual metadata as part of LCT header extensions

3 Open Questions and Way Forward
3.1 Object Flows

The concept of object flows was discussed extensively and documented in the TR since the start of this work item. Object flows were never restricted to be DASH segments with a template construction. Objects of an object flow are related objects that are meant to be consumed together. There is no restriction on the MIME type of objects. The following is an excerpt from TR 26.848 section 4.2.2.3:
The following list provides potential enhancements of FLUTE based on deployment experience:

· Enhance FLUTE delivery of a sequence of related objects: Generally, if a sequence of objects are delivered, e.g. as a DASH Representation then this object flow contains static and dynamic information. The static information may be delivered ahead of time and the dynamic information may be delivered along with the object directly.

· Minimize number of objects needed to receive to recover each portion of content: In particular for receiving an object, not only the object but also the FDT needs to be received. In a dynamic object generation environment such as live DASH, the avoidance of delivering FDTs along with each object avoids dependency problems.

· Provide advance information to FLUTE receivers before objects sent/received: In certain cases some properties of the objects are known prior to the generation of the object. Providing this information to the receivers ahead of time allows more intelligent FLUTE receiver decisions and planning is possible. Specifically sending of known and static metadata of file objects once instead of repeatedly with each file increases the efficiency of file delivery by reducing the amount of overhead transmitted. Furthermore, predictability of time-varying metadata associated with file objects by the download delivery receiver, by using properties of those objects received in advance, enhances file delivery efficiency by not having to transmit that overhead continuously during the download delivery session.

· An object or an object flow may be directly linked to an application, for example to a DASH Representation.

· Enable chunk delivery/reception of objects. In case of live service where multimedia data is generated, this enables reduction of sender latency independent of usage of FEC. In addition, receiver latency reduction may be achieved if FEC is not used at all of if later stall when FEC used is acceptable. Chunked delivery combines the advantages of packet-based streaming with object delivery with or without FEC.

· Enable variable size source packets: Source packet boundaries can be aligned with underlying media structure boundaries if desired. This may improve chunked delivery and may also provide additional error resilience as error concealment may be simplified if only single access units are lost. 

· Enable delivery of source content with no FEC semantics: In this case receivers that don’t implement/need/understand FEC can still receive the source stream. In addition, the same source stream can be easily mapped to multiple FEC configurations, e.g. different FEC schemes, different source block sizes, etc. This is in particular possible with systematic FEC codes such as the Raptor code defined TS26.346.

· Enable FEC object bundling: Provide FEC protection over multiple objects, which can increase the efficiency of FEC protection.

· Enable that delivered object contains all information of a complete HTTP GET response, i.e. the HTTP header and the HTTP GET response: In many cases the objects delivered through FLUTE are objects that are made available as resources on an http server/proxy/cache. FLUTE can very well be used to feed such HTTP caches, but it is preferable to have all information of a regular HTTP response included in the delivery of the object. Also objects may have certain live/availability times on caches. Signaling for this purpose may be necessary .

· Add timing information to FLUTE delivery: FLUTE packets are time agnostic. By adding timing to FLUTE packets, this enables temporal measurements, e.g. for jitter or delay measurements.

· Reuse current standards, especially FLUTE, as much as possible: For example, it should allow delivery of standard FLUTE objects in same session with FDTs if backward compatibility is necessary.
· A solution including the enhancements corresponding to the recommended requirements of this section is expected to be applicable to both, segment streaming, such as 3GP-DASH delivery, as well as file delivery.
In SA4 meeting #80, the group has agreed to add description of the multiple FLUTE sessions and to allow linkage of FLUTE sessions to application components. This would allow mapping service components to object flows that are delivered over dedicated FLUTE sessions. For the case where the object flow is delivered together with other objects and object flows, the receiver must be able to identify that the object is part of a particular object flow. Here, two proposals are on the table:
· Use the existing grouping mechanism, which was introduced as early as Release 6.

· Split the TOI into 2 parts: an object flow identifier and a transport object identifier

The TOI field is limited to 16 bits and any reduction in the field size of the TOI might drastically impact the service. As an example, using 8 bits for the object flow identifier would reduce the TOI space to 8 bits, which would wrap around every 256 objects. Considering live services with segment duration of 1 second, the wrap around will be every 4 minutes. As a consequence, time shifting can no longer be offered for durations longer than 4 minutes.
It is also crucial for the client to be able to identify new object flows that were not described by the previous object flow description. When using the split TOI field, a new value in the OFD cannot be identified with certainty, as it could be a regular file and not a new object flow. These problems are avoided when using the existing grouping mechanism.

3.2 Object Metadata

It was identified early enough in the course of the FLUTE enhancements work that the dependency on the FDT needs to be minimized. The following is an excerpt from the TR text:

· Delivery of data objects over unidirectional transport to enable HTTP/1.1 similar 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. without dependency on any other objects.
· Delivery and signalling of byte-ranges of a content object

· Chunked transfer of objects 

· Enabling caching of objects 

There is a disagreement about the characteristics of the objects of an object flow. We believe that no restrictions on content location or content type should be assumed, as that would diminish the value of the FLUTE enhancements significantly. As already discussed in the TR text, Content-Type is assumed to be carried along with the transport object itself. We are not aware of the motivations or any agreement to change these assumptions. Further, we would not agree to a solution that would result in statements such as: if Content-MD5 or Caching-Directives are used, no object flows can be defined! We think this would be unnecessarily restrictive. 
4 Conclusion
We propose that joint work towards achieving agreement on the common aspects be performed. We strongly believe that there is no reason to be over-restrictive and to introduce new assumptions at this very late stage of the work. 
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