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=====  CHANGE  =====
[bookmark: sec_scope][bookmark: _Toc26283610][bookmark: _Hlk48569624]1	Scope
The present document specifies Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH). This specification is part of Packet-switched Streaming Service (PSS) and 5G Media Streaming. HTTP-based progressive download and dynamic adaptive streaming are had initially been separated from TS 26.234 to differentiate from RTP-based streaming that is maintained in TS 26.234. HTTP-based progressive download and dynamic adaptive streaming may be deployed independently from RTP-based PSS, for example by using standard HTTP/1.1 servers for hosting data formatted as defined in the present document, and in particular together with 5G Media Streaming.
=====  CHANGE  =====
[bookmark: sec_references][bookmark: _Toc26283611]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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=====  CHANGE  =====
[bookmark: _Toc26283614]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [7] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [7].
3GP	3GPP file format
3GP-DASH	3GPP Dynamic Adaptive Streaming over HTTP
5GMS	5G Media Streaming
AHS	Adaptive HTTP Streaming
A/V	Audio/Video
AVC	Advanced Video Coding
CMAF	Common Media Application Format
DANE	DASH-Aware Network Element
DM	Device Management
DNS	Domain Name System
DRM	Digital Rights Management
FQDN	Fully Qualified Domain Name
HSD	HTTP Streaming and Download
HTML	Hypertext Markup Language
HTTP	Hypertext Transfer Protocol
HTTPS	Hypertext Transfer Protocol Secure
IDR	Instantaneous Decoding Refresh
MPD	Media Presentation Description
MPEG-2 TS	Moving Picture Experts Group Transport Stream
MIME	Multipurpose Internet Mail Extensions
MOS	Mean Opinion Score
NAS	Non-Access Stratum
OMA	Open Mobile Alliance
PDCF	Packetized DRM Content Format
PER	Parameters Enhancing Reception
PSS	Packet-switched Streaming Service
QMC	QoE Measurement Collection
QoE	Quality-of-Experience
RFC	Request For Comments
RRC	Radio Resource Control
RTP	Real-time Transport Protocol
SAND	Server and Network Assisted DASH
SMIL	Synchronised Multimedia Integration Language
TLS	Transport Layer Security
URI	Uniform Resource Identifier
URL	Uniform Resource Locator
URN	Uniform Resource Name
UTF-8	Unicode Transformation Format (the 8-bit form)
XML	eXtensible Markup Language

=====  CHANGE  =====
[bookmark: _Toc26283616]4	Overview
The present document specifies Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH) for continuous media. The features are separated from the umbrella specification TS 26.234 [3] to differentiate from RTP-based streaming that is specified and maintained in TS 26.234. Services relying exclusively on these features may be deployed independently from RTP-based PSS servers, for example by using standard HTTP/1.1 servers for hosting the services and in particular also for 5G Media Downlink Streaming when content is hosted on 5GMSd ASs as defined in the stage 2 specification in TS 26.501 [64] as well as in the stage 3 specifications in TS 26.511 [65] and TS 26.512 [66]. 
The specification covers the following aspects:
-	System Description: describes the relationship to the PSS architecture and refines the architecture, interfaces and protocols that are defined in this specification. 
-	Progressive Download over HTTP.
-	3GPP Dynamic Adaptive Streaming over HTTP (3GP-DASH) provides an overview of the architecture, the 
formats and the models that build the basis for 3GP-DASH. Also, 3GP-DASH Profiles provide identifiers and refers to a set of specific restrictions in this or other specifications.
-	DASH - Media Presentation describes the data model of a Media Presentation. It also provides an overview on elements and attributes that may be used to describe components and properties of a media presentation in a 
Media Presentation Description (MPD).
-	DASH - Usage of the 3GP file format defines how segments can be formed based on the 3GP file format.
-	Quality-of-Experience for Progressive Download and 3GP-DASH.
-	Server and Network Assisted DASH (SAND) introduces messages between DASH clients and network elements or between various network elements for the purpose to improve efficiency of streaming sessions by providing information about real-time operational characteristics of networks, servers, proxies, caches as well as DASH client's performance and status.
-	Normative annexes for MPD schema (Annex B), Descriptor Scheme Definitions (Annex C), OMA DM QoE Management Object (Annex F), File format extensions for 3GPP DASH support (Annex G) and MIME Type Registration for MPD (Annex H). -	Informative annexes for Client Behaviour (Annex A), MPD Examples (Annex D), and Mapping MPD structure and semantics to SMIL (Annex E).
Note: Several of the Annexes refer partially or exclusively to ISO/IEC 23009-1 [43].
=====  CHANGE  =====
7.3.11	5G Media Streaming DASH Interoperability Point
If DASH [43] is used in 5G Media Streaming as defined in TS 26.501 [64] and TS 26.512 [66], then the 5GMSd AS takes the role of a DASH Server and the Media Player in the 5GMSd Client takes the role of a DASH Client. A detailed definition of the Media Player is provided in TS 26.512 [66] separating the DASH Access Client and a CMAF-based playback platform.
This clause defines a 5G Media Streaming DASH Interoperability Point for the DASH Access Client, in particular the processing requirements for the MPD and Segment formats. An interoperability point following the requirements in this clause is identified by the URN "urn:3GPP:5GMS:iop:DASH". This profile is targeted to support the playback of segmented media content according to CMAF as defined in ISO/IEC 23000-19 [66].
The requirements for playback of codecs and formats for a 5GMSd Client are documented in TS 26.511 [12].
The Media Presentation shall conform to a DASH profile for CMAF Content as defined in ISO/IEC 23009-1 [43] with the following additional restrictions and extensions:
· Exactly one of the following Segment and Subsegment Information Modes shall be used within one Subset of one Period:
· The SegmentTemplate element with @media containing a $Number$ template and @duration is present.
· The SegmentTemplate element with @media containing a $Number$ template and SegmentTimeline is present.
· The SegmentTemplate element with @media containing a $Time$ template and SegmentTimeline is present.
· The SegmentBase element with the Segment Index signalling is present.
The following extensions may apply for the 5G Media Streaming DASH Interoperability Point:
· The DASH Media Presentation may conform to DASH-IF low latency Media Presentation with the @profiles parameter set to 'http://www.dashif.org/guidelines/low-latency-live-v5' as defined in DASH-IF IOP Low-Latency Modes [68].
· The DASH Media Presentation may contain one or several ServiceDescription elements.
· The DASH Media Presentation may contain one or several Subset elements. If the value of the @id of the Subset is identical to the value of the @id of the ServiceDescription element, then this Subset defines a restriction of Adaptation Sets being available for playback in case this Service Description is selected.
The DASH Access Client shall support playback and handling of Media Presentations conforming to the 5G Media Streaming DASH Interoperability Point as defined in this clause. Specifically, this includes support for:
· The playback of CMAF Content and the DASH profiles for CMAF Content as defined in ISO/IEC 23009-1 [43] with the restrictions of Segment and Subsegment Information modes as documented above.
· The requirements of a Low-Latency client as defined in DASH-IF IOP Low-Latency Modes [68].

