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1 Introduction
During SA4#82 the MEPRO work item in S4-150157 was agreed and afterwards approved in by SA plenary in SP-150099.
Based on the agreements during SA4#84, service APIs are of significant interest. During SA4#85, the architecture was agreed. This document provides details on transport APIs, i.e. APIs for I-4.

During SA#85, at least the following functionalities were identified:
· Regular object delivery

· Unicast broadcast handoff

· Adjustment of availability times

· Partial file handling

· Cache status

This document provides suggested solutions.

In all cases it is assumed that the protocol on I-4 is HTTP.
2 User Plane APIs – Functionalities and Solutions
2.1 Regular object delivery and Partial File Handling

For regular object delivery and partial file handling, TS26.247 [X], section 5.3.2 and 7.3.8 provide a possible solution. . 
Byte range requests and error handling are for further study.
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2.2 Cache Status

2.2.1 
2.2.1.1 Revision of the Key Use Case

The main use case we are interested in in SAND is to create an interface that can handle DASH over MBMS including unicast. The DASH client needs to be steered from the broadcast information to the unicast information and vice versa.  In an initial design this was accomplished by defining two BaseURLs in the MPD and the DASH client is basically told which BaseURLs are available and which ones not.

The assumed operational context is as follows:

· A DASH-over-MBMS service with unicast fallback is provisioned;

· The DASH client has obtained an MPD, from the MBMS client (received over FLUTE as a Media Presentation Description fragment), which declares the entirety of available Representations of the Media Presentations of the DASH-over-MBMS service, and whereby one or more Representations are delivered over the MBMS bearer(s) and one or more Representations are delivered over the unicast bearer; Note that the MBMS receiver may act as a DANE, i.e. a network entity that provides regular DASH content, but also does provide dynamic operational hints, assistance or enforcement for the DASH client.

· In the MPD unicast and broadcast Representations are only differentiated by different URL patterns, most suitable by the use of different base URLs. In the simplest way, the different base URLs may be expressed by different BaseURL elements.

· The USD (i.e., eMBMS service discovery framework) contains information that enables the MBMS client to determine the transport mode (broadcast and/or unicast) of any given Segment request from the DASH client, and the presence of identical or alternative version(s) of the requested content by transport mode.

In addition, it is assumed that the UE implements the HTTP/1.1 interface between the DASH client and the MBMS client, the latter entity containing a HTTP proxy/cache function.  Such UE architecture is shown below in Figure 1, which is a duplicate of Figure 4.2.1-1 in TR 26.848. 
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Figure 1 UE architecture employing HTTP/1.1 interface between MBMS client and DASH client
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2.2.3 Potential Solutions

2.2.4 A potential solution is expected to be provided by MPEG Server and Network Assisted DASH (SAND) using the DaneResourceStatus messages delivered from the DASH Aware Network Element (DANE) to the application. In this case, the MBMS client would act as a DANE.
2.3 Unicast Broadcast Handoff

Potential Solutions are:

· The solution in section 2.2 on DaneResourceStatus.

· The usage of the ResourceStatus as documented in TR26.946 [X] and also available in MPEG SAND.

· The usage of identical and alternative content as available in TS26.346 [X].

2.4 Adjustment of AvailabilityStartTime

A potential solution is expected to be provided by MPEG Server and Network Assisted DASH (SAND) using the ResourceStatus messages messages delivered from the DASH Aware Network Element (DANE) to the application. In this case, the MBMS client would act as a DANE.

2.5 Other Functionalities

Other functionalities of potential relevance for User Plane APIs:

· Metric reporting: Potential solutions are provided by the framework in clause 9 of this TR or by MPEG SAND on the Metric reporting.
· Handling of conditional HTTP requests, or example cookies, query parameters or header extensions. A potential solution is expected to be provided by the third amendment of ISO/IEC 23009-1:2014.
3 Proposal
It is proposed to add the information in section 2 to the Technical Report. 
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