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3
Justification
3GPP's Dynamic Adaptive Streaming over HTTP (DASH) specification was developed mostly during Rel-10 and is available in TS 26.247 in alignment with MPEG's ISO/IEC 23009-1:2012. During 2012 and 2013 MPEG has conducted work on a second edition of DASH in ISO/IEC 23009-1:2014 that includes additional technologies. These technologies are currently not part of 3GP-DASH in TS26.247. In addition, MPEG and other organization such as DASH Industry Forum are further enhancing DASH to address relevant deployment use cases.

Several of these enhancements are of relevance also for 3GP-DASH in order to improve DASH in 3GPP services. In particular, DASH is used in PSS as well as MBMS as the streaming format of choice. Furthermore, in the context of MBMS, hybrid DASH-based broadcast/unicast delivery services have been introduced in Release-12 of TS26.346.

3GPP TSG SA4 conducted a study on Improved Support for DASH that is documented in TR26.938. Among others, this document provides deployment guidelines for content authoring, client operation as well as operational guidelines. These guidelines provide an initial overview, but are not yet sufficiently complete in order for service providers in choosing appropriate deployment parameters.  Furthermore, MPEG and DASH-IF generate implementation guidelines for DASH operations. This includes among others guidelines for improved live services, ad insertion and system interfaces.
Based on the conclusions of the use cases documented in TR26.938, certain gaps and optimization potentials are identified for improved DASH operation in 3GPP services:
· Despite TS26.247 supports all basic aspects to offer live services, additional tools are considered to optimize efficiency, performance and robustness.  For Advanced Support of Live Services 3GP-DASH lacks tools and guidelines for low-latency live services. MPEG-DASH second edition [22] defines certain tools for this purpose that may be considered to improve latency. In addition, the use of certain HTTP delivery modes should be considered.
· For Content Protection, TS 26.247 is agnostic to the DRM that is used. However, neither in TS 26.247 nor in 3GPP file format TS 26.244 there is explicit support for common encryption and key rotation. Encryption is relevant for several applications in order to distribute high-quality content and 3GPP should provide the relevant enablers for efficient distribution.
· For Content and Device Interoperability it was identified that 3GP-DASH as defined TS26.247 lacks a profile that is aligned with existing industry practices. Especially in order to provide consistent seamless switching (in both time as well as spatial domain), stricter content authoring rules are beneficial to align with commonly deployed content formats. In addition, profiles that are also useable in the context of DASH over MBMS, especially in hybrid deployments, are considered important. Alignment with common industry practices is desirable.
· For consistent QoE/QoS for DASH users, the use of the existing 3GPP PCC architecture as defined in TS 23.203 and providing the Rx reference point provides sufficient means to fulfil the use case. However, additional documentation and guideline work is considered useful. In addition, service continuity in loaded network situations should be ensured.
· For Multiple Spectator Views offered with DASH, TS26.247 provides certain tools to support the use case, but gaps are identified to provide location/orientation information in the MPD and in timed metadata tracks in the 3GPP File Format as well as providing MPD indication of highlights and capturing parameters. 
· For Operator control of video streaming services a significant amount of use cases can be solved by the existing DASH specification. For potential additional optimizations consultation with other 3GPP groups is necessary to understand to what extent the 3GPP architecture can support the use cases. Additional documentation and guideline work is considered useful.
· For DASH Operation with Network Proxy Caches certain gaps have been identified including the inability to provide proactive or reactive information to the DASH client about the location of Representations/Segments or information from the PSS server to the network proxy cache. This aspect is in the context of server and network assisted DASH (SAND) as currently developed in MPEG.
· For Services with caching of DASH content at UE functions, a need to provide information from the DASH-aware HTTP proxy cache in the operator's network to the DASH client on which representation(s) is or are preferred. This aspect is in the context of server and network assisted DASH (SAND) as currently developed in MPEG.
· For handling special content and playout restrictions, TS 26.247 provides basic tools using dynamic services. However, the approach has limitations in terms providing a consistent operation. Identified gaps include the playout requires customized MPDs, no explicit signalling is available on special content, consistent and trusted client behaviour including authentication, authorization and session control is missing and tracking of all client requests and verification of the client behaviour may need to be implemented.

· Enhanced signalling of to support the client in improving decisions to optimize the perceived quality beyond bandwidth information in the MPD and the Segment Index to the DASH client is considered to provide benefits. 

· TS26.247 already supports a significant amount of tools for ad insertion. However, certain optimizations are provided in ISO/IEC 23009-1 second edition to enable more comprehensive and more feature rich ad insertion use cases. These tools are also expected to permit integration of ad insertion functionalities in 3GPP services.
It is expected that the relevant enablers are supported in 3GP-DASH, and in addition sufficient guidelines are provided to use the enablers in order to fulfil the use cases. 

Due to the lively ecosystem in Over-the-top (OTT) video distribution, new use cases beyond those documented in TR26.938 may arise in the course of the work item, or existing use cases may be refined. Such new use cases are worthwhile to be documented. 
In order to harmonize DASH-based video distribution, close coordination with technologies defined in MPEG, IETF, the DASH-IF and other relevant standardization organizations is highly desirable.
4
Objective

The objective of the work item is to address relevant enhancements for DASH-based services in 3GPP Services, in particular to improve operational and interoperability aspects for consistent service offerings. The work item addresses normative enablers and operational guidelines to address the relevant gaps identified in the conclusions of TR26.938 as well as potentially new use cases and gaps as developed in the course of this work.
Specifically, the work item addresses the following objectives:
· Definition of a minimum set of interoperability points to support the formats and address the relevant use cases. This includes, but is not limited to consistent seamless switching for audio and video representations. Any new interoperability points should preferably be aligned with common industry practices, e.g. MPEG and the DASH Industry Forum. 

· Definition of the relevant enablers for improved support for live service. In particular, optimizations in terms of network efficiency, quality-of-experience (QoE), hybrid broadcast/unicast services, service continuity and robustness shall be considered. QoE aspects include low latency, reduced initial start-up delays and audio-visual quality. 
· Definition of enablers for Digital Rights Management (DRM) and conditional access based on common encryption as defined in ISO/IEC 23001-7.

· Definition of relevant metadata in DASH and 3GPP file format to improve client operation, including support for location/orientation information and enhanced quality information.
· Support of server and network assisted DASH (SAND) methods to address optimized DASH Operation with network proxy caches as well as services for caching of DASH content at UE functions.  
· Support for consistent playout behaviour of specific content with metadata support and dedicated client behaviour including authentication, authorization and session control.

· Definition of relevant enablers for advanced ad insertion use cases.

· Documentation of operational recommendations and guidelines for the relevant use cases based on existing and/or newly introduced technologies, including live services, hybrid broadcast/unicast services, content encoding guidelines, usage of the 3GPP PCC architecture for consistent QoE/QoS support, DRM support, operator control of video streaming services, and advanced ad insertion.
If refinements to use cases, gaps and requirements are identified, TR26.938 is extended in order to address newly gathered information.

Due to the lively ecosystem in Over-the-top (OTT) video distribution, new use cases beyond those documented in TR26.938 may arise in the course of the work item, or existing use cases may be refined. If new use cases arise, these must be documented in TR26.938 along with the potential gaps and potential resulting standardization needs. Newly gathered information should be taken into account in the definition of new enablers.
For all developed solutions and optimizations, it is strongly recommended to investigate whether existing technologies defined by MPEG in ISO/IEC 23009-1 second edition, other MPEG technologies as well as other organization such as the IETF or the DASH-IF fulfil the use cases. Alignment with such technologies is strongly encouraged.
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Service Aspects

None.
6
MMI-Aspects

None.
7
Charging Aspects

None.
8
Security Aspects

None.
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