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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC]TC 1.
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Introduction

Dynamic Adaptive Streaming over HTTP (DASH) is intended to support a media-streaming model for
delivery of media content in which the control lies exclusively with the client.

This document specifies carriage of MPEG DASH media presentations over full duplex HTTP-compatible
protocols, particularly HTTP/2 (version 2 of the HTTP protocol as defined by the [ETF in Reference [8])
and WebSocket (WebSocket protocol as defined by the IETF in RFC 6455). This carriage takes advantage
of the capabilities of these protocols to optimize delivery of MPEG DASH media presentations.

© ISO/IEC 2017 - All rights reserved v
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Information technology — Dynamic adaptive streaming
over HTTP (DASH) —

Part 6:
DASH with server push and WebSockets

1 Scope

This dlocument specifies carriage of MPEG-DASH media presentations over full duplexHTTP-compatible
protdcols, particularly HTTP/2 and WebSocket. This carriage takes advantage/of the feptures these
protdcols support over HTTP/1.1 to improve delivery performance, while stilbmaintaining backwards
complatibility, particularly for the delivery of low latency live video.

2 l]loormative references

The following documents are referred to in the text in suchnaway that some or all of fheir content
consfitutes requirements of this document. For dated references, only the edition cited|applies. For
undafed references, the latest edition of the referenced document (including any amendments) applies.

IEEE|[1003.1-2008, IEEE Standard for Information Technology — Portable Operating System Interface
(POSIX), Base Specifications, Issue 7

IETF|RFC 3986, Uniform Resource Identifiers (URI): Generic Syntax, January 2005
IETF|RFC 6455, The WebSocket Protocol, December 2011

IETF|RFC 7158, The JavaScript Object-Notation (JSON) Data Interchange Format, March 2013
IETF|RFC 7231, Hypertext Transfer-Protocol (HTTP/1.1): Semantics and Content, June 2014

3 Terms, definitions, abbreviated terms and conventions

3.1 |Terms and.definitions

For the purpeses of this document, the following terms, definitions, abbreviated| terms and
conventions-apply.

ISO apddEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1.1

push acknowledgement

Push Ack

response modifier, sent from a server to a client, which enables a server to state the push strategy (3.1.3)
used when processing a request

3.1.2

push directive

request modifier, sent from a client to a server, which enables a client to express its expectations
regarding the server’s push strategy (3.1.3) for processing a request

© ISO/IEC 2017 - All rights reserved 1
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push strategy
segment transmission strategy, that defines the ways in which segments may be pushed from a server

to a client

3.14

DASH server push

push

transmission of a segment from server to client based on a push strategy (3.1.3), as opposed to directly
in response to a client request

3.2 Conve
NOTE In
STRING = 1*
INTEGER =1

PPCHAR= %3

SQUOTE= %3

UCHAR= $x

4 Backgi

The basic m
and capabilif
see Annex A

ntions
this document, data formats are described using the ABNF method as described in RE€\5234,
VCHAR
* DIGIT
21 / $x23-7E
27

Pl / $x23-7A /

$x7C / %$xTE

round

bchanisms of MPEG-DASH over HTTP/1.1 can.be augmented by utilizing the new features

ies thatare provided by the more recent Internet protocols such as HTTP/2 and WebSg
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workflow of MPEG-DASH over these protocols is shown in Figure 1. The client and s
a media channél,;where the server can actively push data to the other (enabled by H'l
br WebSocketimessaging). The media channel may be established via the HTTP/1.1 pr¢
Chanism @p-by some other means. After the connection is established, the DASH

media.orthe MPD from the server, with a URI and a push strategy. This strategy inf
pout-how the client would like media delivery to occur (initiated by the server or init
. Once the server receives the request, it responds with the requested data and initi
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system over

ledas defined in the pnch strategy Annex B shows a fypir‘n] end-to-end video stre

HTTP/2 that can benefit from signalling and messages defined in this document.

ming

Figure 1 shows an example DASH session wherein the client requests the MPD first and then the media
segments with a push strategy. Initialization data are pushed in response to a push strategy associated
to the MPD request. After receiving the requested MPD, the client starts requesting video segments
from the server with the respective DASH segment URL and a segment push strategy. Then, the server
responds with the requested video segment, followed by the push cycles as indicated by the segment
push strategy. Typically, the client starts playing back the video after a minimum amount of data is
received and then the aforementioned process repeats until the end of the media streaming session.
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Figure 1 — Overall flow of video streaming using DASH server push
5 Ypecification structure
This [document defineS‘the signalling and message formats for driving the delivery of [MPEG-DASH
medip presentations oyver full-duplex HTTP-compatible protocols. Details are provided for utilizing this
signa[(ling over the HTTP/2 (Clause 7) and the WebSocket (Clause 8) protocols.
Annel C provides examples of HTTP/2 client/server behaviour implementing signalling and message
formats defined in this document. Annex D provides examples of WebSocket client/server behaviour
implgménting signalling and message formats defined in this document. Annex E illustratles the HTTP
prota cal npgrndp and fallback prm‘pdnrp for WebhSacket These informational annexes ard provided to

demonstrate the use of the specified signalling and message formats to build streaming systems that
take advantage of the full-duplex capabilities of the underlying transport protocol.

6 Definitions

6.1

6.1.1

Data type definitions

General

Clause 6 describes a number of primitive data types (see Table 1) used to define the signalling over
protocols addressed in this document. Details for implementing these primitives for a given protocol
may be found in the subclause of this document defining that binding.

© ISO/IEC 2017 - All rights reserved
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Table 1 — Definitions of primitive data types

Data type Base type Description

BinaryObject N/A An untyped binary object made up of 0 or more bytes.

Boolean N/A A true or false value.

MPD MPD An MPEG-DASH Media Presentation Description
(MPD), as defined in ISO/IEC 23009-1.

Null N/A An empty value.

PushAck String A response from the server acknowledging a push
request. The PushAck contains the accepted values
forthrepushrstrategy specifiedimrthe Pushbirertive.
For details, see 6.1.4.

PushDirective String A directive describing the requested push strategy
to be employed within the streaming séssion. For
details, see 6.1.3.

Segment Segment An MPEG-DASH initialization pr:media segmept, as
defined in ISO/IEC 23009-1.

String N/A A UTF-8 character string:

URI String A Uniform Resourceddentifier (URI), as definjed in
RFC 3986.

URLList String Alist of URLs, Fot.details, see 6.1.5.

URLTemplate String A URL template and corresponding parameter§ that
describe.aset of URLs. For details, see 6.1.6.

6.1.2 PushType

A PushTyp{
possibly its 3

The format g

t is the description of a push strategy. It contains a name identifying the push strateg
ssociated parameters.

fa PushType in the ABNF form i$as follows:

y and

PUSH_TYPE  PUSH_TYPE_NAME [ OWS ";OWS PUSH_PARAMS]

PUSH_TYPE [NAME = DQUOTE <URN>BDQUOTE

PUSH_PARAMS = PUSH_PARAM ¥( OWS ";" OWS PUSH_PARAM )

PUSH_PARAM = 1*PPCHAR

Where,

'<URN>' syntax is defined in RFC 2141. Valid values for this URN according to this document are dgfined
in Table 3,

'OWS' is defiredHnREC7230,3-2-3-andrepresents-optional-whitespaee

The definition of PUSH_PARAMS is generic to allow the definition of new push strategies without any
limitation on their parameters. Each push strategy adds some restriction on the number and on the
definitions of the PUSH_PARAM instances used with it. Valid values for PUSH_PARAMS are defined in
Table 4.

EXAMPLE If the push strategy expects a parameter of type 'INTEGER', then there is only one 'PUSH_PARAM'

defined by 'INTEGER' as in 3.2. If it expects a parameter of type 'URLTemplate’, then there is only one 'PUSH_
PARAM' defined by 'URLTemplate' as in 6.1.6.

4 © ISO/IEC 2017 - All rights reserved
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6.1.3 PushDirective

A PushDirective signals the push strategy that a client would like the server to use for delivery of
one or more future segments. A PushDirective has a type (described in Table 3) and depending on
the type, may have one or more additional parameters associated with it (described in Table 4).

In general, a client may signal one or more PushDirectives for a single message. The server may select
at most one of the provided push strategies. This mechanism allows for clients to interoperate with
servers that allow different push strategies and for forward compatibility, as the new types of push
strategies are introduced.

The format of a PushDirective in the ABNF form is as follows:

PUSH_DIRECTIVE = PUSH_TYPE [OWS “;” OWS QVALUE]
PUSH_TYPE = <A PushType defined in 6.1.2>
QVALUE = <a qvalue, as defined in RFC 7231>

When multiple push directives are applied to a request, a client may apply a quality value (“qvalue”)
as is|described for use in content negotiation in RFC 7231. A client tnay apply higher qtiality values
to directives it wishes to take precedence over alternative directives with a lower quality value. Note
that these values are hints to the server and do not imply that the'server will necessarily choose the
strat¢gy with the highest quality value. If the quality value “qvalue” is not present, the ddfault quality
valudis 1,0.

6.1.4] PushAck

A Pugh Acknowledgement (PushAck) is sent from,the server to the client to indicate that the server
intends to follow a given push strategy. At most,-onie Push Acknowledgment may be returndd, indicating
the ppsh strategy that is in effect at the server. A Push Acknowledgment, depending on the type, may
have pne or more additional parameters associated with it (described in Table 4).

The fprmat of the PushZAck in the ABNE form is as follows:
PUSH_ACK = PUSH_TYPE
Wheite PUSH_TYPE is defined.in 6.1.2.

6.1.5| URLList

A UR[LList describes a specific set of URLs as a delimited list. A client may use a list|to explicitly
sigriithe segmients to be pushed during a push transaction. The list of URLs describes thg sequence of
segmeents tobe)pushed within this push transaction.

The YREDi5s t string format ABNF follows:

URL_LIST = LIST_ITEM *T OWS ;" OWS LIST_ITEM )
LIST_ITEM = 1*PPCHAR

Each list element is formed as a URL as defined in RFC 3986. If the URL is in relative form, it is
considered relative to the segment being requested. See Annex F for examples of the URL list under
various scenarios.

6.1.6 URLTemplate

A URLTemplate describes a specific set of URLs via a template and the corresponding parameters
required to expand the template. A client may use a template to explicitly signal the segments to be
pushed during a push transaction. The string is formed as a list of individual URL templates, each of

© ISO/IEC 2017 - All rights reserved 5
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which may be parameterized to signal one or more URL values. When fully evaluated, the complete list
of URLs describes the sequence of segments to be pushed within this push transaction.

The URLTemplate format is inspired by the “level 1” URI template scheme defined in IETF RFC 6570.

NOTE The above template mechanism may be used to describe URLs contained in the MPEG-DASH MPD,
whether they are formed using a SegmentTemplate or SegmentList. It is not possible to use URLTemplate to
describe URLs formed via SegmentTemplate when they use $Times$ variable, unless the time value of each
segment can be predicted or is described via SegmentTimeline, typically when @r is present and is not negative.

In addition, each parameter may be suffixed with an additional format tag aligned with the printf()
format tag as defined in IEEE 1003.1-2008 following this prototype:

%0[width]d
The width parameter is an unsigned integer that provides the minimum number of characters |to be
printed. If thie value to be printed is shorter than this number, the result shall be padded Wwith zeros. The

value is not fruncated even if the result is larger.
The URLTenjplate string format ABNF follows:
URL_TEMPLATE = TEMPLATE_ITEM *( OWS ";" OWS TEMPLATE_ITEM )

TEMPLATE_TEM = SQUOTE TEMPLATE_ELEMENT SQUOTE [ OWS-%” OWS “{* OWS TEMPLATE._
PARAMS OWS “}" ]

TEMPLATE_ELEMENT = CLAUSE_LITERAL [ CLAUSE_VAR [ CLAUSE_LITERAL] ]
CLAUSE_LITERAL = 1*UCHAR

= “{9%0” 1*DIGIT “d}” / “{}"

TEMPLATE_PARAMS = VALUE_LIST / VALUE_RANGE

CLAUSE_VA
VALUE_LIST|= 1*DIGIT *( OWS "," OWS 1*DIGITY
VALUE_RANGE = 1*DIGIT OWS "-" OWS 1*DIGIT

Each templdte element is formed as'a~URL as defined in RFC 3986, containing up to one macfo for
parameterizption. If the URL is in relative form, it is considered relative to the segment being requésted.

The {} pararpeter is used to specify a specified list or range of URLs that differ by segment number or
timestamp qnd is expanded using the provided value specifier. If no parameter is provided, the palue
specifier is dptional. This makes it possible to provide a simple list of URLs.

The URL list will bé generated from each template item by evaluating the provided parameter. For
number ranges, this means generating a URL for each segment number in the range provided (inclusive).

The complete"URL list is formed by expanding each URL template in turn, creating an ordered list of
URLs. See Annex F for examples of the push template under various scenarios.

6.1.7 FastStartParams

Afaststart parameter set (FastStartParams)is sent from the client to the server to signal the client’s
preferences for initialization information and media, which may be used by a server to determine the
most appropriate set of segments to push to the client in response to an MPD request.

The parameter set is expressed as a set attributes, made up of keys or key/value pairs. Each attribute
shall be treated as AND conditions.

The FastStartParams string format ABNF is as follows:

FAST_START_PARAMS = ATTRIBUTE_LIST / ATTRIBUTE_ITEM

6 © ISO/IEC 2017 - All rights reserved
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ATTRIBUTE_LIST = ATTRIBUTE_ITEM OWS “;” OWS ATTRIBUTE_LIST / ATTRIBUTE_ITEM

ATTRIBUTE_ITEM = 1*PPCHAR

With OWS (optional whitespace) as defined in IETF RFC 7230 3.2.3

Table 2 describes valid values for PushStartParams attributes:

Table 2 — Valid attributes for FastStartParams

Attribute Type ABNF Description
Initialization ATTR TRTT'T'F'iT TEM = "init-onl _‘7" nnlyinifiali7afinn cngmnnfc should be pushed_
segments only If not present, both Initializafion Segment
and some Media Segments may be pushed.
Medip Type ATTRIBUTE_ITEM = Only Initialization 4nd/or Meflia Segments
"type=" MEDIATYPE related to MEDIATYPE should be pushed.
MEDIATYPE = "video” / "audio~""
Start|bitrate ATTRIBUTE_ITEM = "bitrate=" RATE |Only Injtialization and/or Meflia Segments
RATE = SQUOTE INTEGER SOQUOTE fr_om the Reprgsentatlon whadse bitrate (in
bitper'second) is the nearest but not greater
than the specified value should be pushed.
Note Selection of the Repgresentation
from which segments are pushed may be
determined by @bandwidfh attribute
for Representations.
Resolution ATTRIBUTE_ITEM = "height=sV When provided with “video| media type
RESOLUTION attribute, only Initialization and/or Media
RESOLUTION = SQUOTE.INTEGER SQUOTE |S€8ments from the Representation whose
number of horizontal lines is tHe nearest and
preferably not greater than specified value.
Langpage ATTRIBUTE ITEM\> "lang=" SQUOTE |Declares the language code for segments
STRING SQUOTE to be pushed. The syntax and semantics
according to IETF RFC 5646 shall be used.
Medip amount ATTRIBUTB.ITEM = Declares a maximum amount pf Media data
"D=" SQUOTE INTEGER SQUOTE / to be pushed.
naSN'SOUOTE INTEGER SQUOTE This l}mlt can _be e>.(p_ressed ap a maximum
duration "D" in milliseconds|or a number
of bytes "B".
Medih starting peint [ATTRIBUTE ITEM = "t=" START POINT |Declares the desired media starting point
START POINT = "begin” / "now" of Initialization Segments ajnd/or Media
- Segments to be pushed.
URL List ATTRIBUTE ITEM = "urls=[" URL Describes the list of segment YRLs that may
LIst "1" be returned by the server, wh¢re URL_LIST
is as defined in 6.1.5.
Shall only be included in a Push
Acknowledgment.

Each attribute is optional. If the attribute list is empty, it shall be interpreted as including “init-only”.

See Annex G for examples of fast start under various scenarios.

6.2 Push strategy definitions

Table 3 provides the description of each PUSH_TYPE_NAME defined in this document.

© ISO/IEC 2017 - All rights reserved
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Table 3 — Valid values for PUSH_TYPE_NAME

PushType

Description

urn:mpeg:dash:serverpush:2017:p
ush-fast-start

Indication that, along with an MPD, initialization data and optionally
a given number of initial media segments are considered for push.

A server receiving such push strategy may push some or all available
Initialization Segments and optionally some media segments related
to the requested MPD within the constraints defined by provided
attributesa.

A clientreceiving such push strategy is informed that a server intends
to push some or all available Initialization Segments and optionally

some Media Segments within the constraints defined by ptoyided
attributesa.

If attributes are not specified, the server may push whatlit congiders
the most appropriatea by default.

urn:mpeg:
push-list

Hash:serverpush:2017:

Indication that some segments as described.by,the URL ligt are
considered for push.

A server receiving such push strategy may 'dse it to identify some
segments to push.

A clientreceiving such push strategycan be informed on the segrpents
the server intends to push.

urn:mpeg:
push-next

Hash:serverpush:2017:

Indication that the next K segiments in the order of time, using the
requested segment as thednitial index, are considered for push.

A server receiving sueh‘push strategy may push the next segrhents
consecutively to therequested one.

A client receiving such push directive is informed that the sprver
intends to _push the next segments consecutively td the
requested ohe:

urn:mpeg:
push-none

Hash:serverpush:2017:

Indicatigithat no push should occur.
A server receiving such push strategy should prevent from pughing.

A clientreceiving such push directive is informed that the servei does
not intend to push.

urn:mpeg:
ush-templ

lash:serverpush:201 %0
hte

Indication that some segments as described by the URL template are
considered for push.

A server receiving such push strategy may use it to identify some
segments to push.

A clientreceiving such push directive can be informed on the segihents
the server intends to push.

urn:mpeg:
push-time

Hashi§erverpush:2017:

Indication that the next segments in the order of time, continuing until
the segment time (presentation time of the first frame) of a segment
exceeds time, T, are considered for push. ﬁ

A server receiving such push strategy may push a given duration of
media segments.

A client receiving such push directive is informed that the server
intends to push a given duration of media segments.

a To identify more focused resources to push at the beginning to achieve a fast start, the DASH server may use,
in addition to specified attributes, client hints, client preferences, client logs, MPD knowledge or its own propri-
etary knowledge of how the segments are generated.

A server shall recognize at least the “urn:mpeg:dash:serverpush:2017:push-none" strategy.

Each push strategy may only be valid when applied to a segment request, an MPD request or both.
Table 4 describes the type of request for which each strategy may be applied and describes the
parameters that may be used.
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Table 4 — Valid request types and parameters for each PushType

-6:2017(E)

PushType Request type PUSH_PARAM
urn:mpeg:dash:serverpush:2017:push-fast-start | MPD FastStartParams
urn:mpeg:dash:serverpush:2017:push-1list Segment URLList
urn:mpeg:dash:serverpush:2017:push-next Segment INTEGER
urn:mpeg:dash:serverpush:2017:push-none MPD or Segment N/A
urn:mpeg:dash:serverpush:2017:push-template |Segment URLTemplate
urn:mpeg:dash:serverpush:2017:push-time Segment INTEGER
7 DDASH server push over HTTP/2
7.1 |[PushDirective binding
In HTTP/2, push directives are signalled using an HTTP header called “Accept:Push-Policy”| The content

of thils header is a PushDirective as specified in 6.1.3.

NOTH

As required by HTTP, multiple push directives can be signalled €ithér using multiple HT

by combining multiple push directives as a comma-separated list into a,single header. Annex H illus
of pugh directives with the switching element from ISO/IEC 23009-1,

7.2

PushAck binding

In HTTP/2, push acknowledgements are signalled 4ising an HTTP header called “Push
contgnt of this header is a PushAck as specified in 6.1.4.

Addit

“Supported-Push-Policies”. The content of thisheader is a comma-separated list of PUSH_TY]

as sp

NOTE
Pushl

7.3

In HT

pcified in 6.1.2.

Supported-Push-Policies can/be used by the server when it is unable to support any of
ypes.

Push cancel

TP/2, a client mayexplicitly request to cancel ongoing push requests using an HTTP |

“Push-Cancel”. The content of this header is a URLList as defined in 6.1.5.

A clignt sending“a “Push-Cancel” with a URLList parameter informs the server that d
promiised pushés for resources with one of the specified URLs can be cancelled for

conn

The 5

corr

NOTE

pctionIf 110 outstanding push requests are in effect, then this header will have no effe

efver may send a RST_STREAM frame (see IETF RFC 7540, 6.4) with a cancel code

TP headers or
trates the use

Policy”. The

ionally, the server may advertise the PushType(s) it supports by using an HTTP header called

PE_NAME(s)

the requested

eader called

n-going and
the current
ct.

on streams

Server behaviour is best effort and optional.

8 DASH server push over WebSocket

8.1

Message flow over WebSocket

- —] : 1 : R 1 £ R £ L
S PUIIUIITE LU LT UIT=g U1y dIIU PTUIITISCU DUSIICS TOI TESOUTLES WILIT UIIT U LI SPTLITITU URLS.

Figure 2 shows the message flow for carrying an MPEG-DASH media presentation over a full duplex
WebSocket session. Messages are defined to allow for MPD and segment objects to be delivered over a
WebSocket sub-protocol (see Table 5). These messages may carry push directives that signal additional
segment objects to be delivered over the WebSocket channel. Note that this flow is identical to the
general message flow described in Clause 4, using WebSocket-specific message bindings.
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Client Server
4 N 4 N
get_mpd [URL, .
Request MPD PushDirective] Receive MPD
Request
\ y ) \ q J
a N 4 N
Receive New MPD Send MPD
new_mpd [Segment,
- / PushAck] \ s
<
( N a N
Receive Initialization Send Initialization
Data Data
\ S \ V.
, \ gelg_se}%];nent [URL, , ~
ushDirective ;
> Request Segment . ] > Receive Segmerit
L ) L Request
new_segment [Segment,
4 N < PushAck] 4 N\
Receive New new_segment [Segment]
Segments = = Serid Segments
new_segment [Segment]
\ J ! - o J
’
( N
= Begin Playback '
\ S

Figure 2 — Message \flow over WebSocket

8.2 WebSpcket sub-protocol for MPEG-DASH

8.2.1 MPHG-DASH WebSocket frame format and semantics

The DASH suib-protocol shall use the "binary” format (opcode "binary" or any “‘continuation” fjames
thereof) for pll messages exehanged over the WebSocket connection, as described in RFC 6455.

The MPEG-DASH sub-pretocol frame consists of a frame header and frame payload. The frame header
(see Figure 3) shall be-formed as WebSocket frame Extension Data, which shall be present and of ywhich
the size can be deterinined as 4+4*EXT_LENGTH bytes as given by the DASH sub-protocol frame h¢ader.
The frame payload corresponds to the WebSocket Application data, as described in RFC 6455.
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0 1 2 3

12345678901 23456789012345678901
Fet=t-t bttt -d bbbttt -t bbbttt -F -ttt -t-F-F-F-+-+
| STREAM ID | MSG_CODE |E] F | EXT_LENGTH |
+-t-t-t-F-t-t-t-F-t-t-F-F-t-F-t-F-t-F-F-F-+-F-F-F-+-F-F-F-F+-+-+-+
| Extension (JSON encoded parameters) |
Fet=t=d bttt -b-b-b-t -ttt -t -b bttt -t -F -t -t -ttt -F-F-+-+

Figure 3 — DASH sub-protocol frame header for WebSocket

The DDASH sub-protocol frame header is defined as follows:

STREAM_ID: 8 bits

5 an identifier of the current stream, which allows multiplexing of multiple request
ver the same WebSocket connection. The responses to a-particular request shall
TREAM_ID as that request. The appearance of a new SEREAM_ID indicates that a ney
een initiated. The reception of a cancel request, an endof stream or an error shall res

o o Wn o -

he stream identified by the carried STREAM_ID.
MSG _{CODE: 8 bits

defined in 8.3.
E: 1 Hit

Additional information aboutthe error may be available in the extension header.
F: 2 bits
Heserved.

EXT_LENGTH: 13 bits

fdadding.
Extension:4*EXT_LENGTH

Ihdicates the MPEG-DASH message represented by this frame. Available messag

This field is the error flag. When(this field is set, the receiver may interpret the messag

s/responses
se the same
v stream has
ult in closing

e codes are

£ dsS an error.

Hrovides thedength in 4 bytes of the extension data that precedes the application data, including

The extension header shall be a JSON encoding of additional information fields that apply to the
request/response, conforming to RFC 7158. To align with 4 byte boundaries, padding 0 bytes
may be added after the extension header. The content shall be encoded in UTF-8 format. The J[SON
encoding of the extension header shall consist of a single root-level JSON object, containing zero or

more name/value pairs.

8.2.2 Definition of WebSocket streams

The DASH sub-protocol for WebSocket defines the concept of streams that allows for an independent,
bi-directional, sequence of frames to be exchanged between the client and server. Multiple streams may
be created on top of the same WebSocket connection. The server shall send responses to the client’s
requests on the same stream that was used to submit the request. For instance, a push response that
contains a set of segments shall use the same stream for the delivery of all resources of the response.

© ISO/IEC 2017 - All rights reserved
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This is different from the behaviour in HTTP/2, where each resource will be assigned to a separate
stream. The streams are identified by their STREAM_ID as defined in 8.2.1.

Each stream shall only carry at most one push directive and its responses. New push directives shall be
started in a new stream.

8.3 WebSocket message codes

Table 5 — List of available DASH sub-protocol message codes

Message code Message Definition

1 get_mpd 8.4.1

2 get_segment 8.4.2

3 new_mpd 8.4.3

4 new_segment 844

5 end_of_stream 8.4.5

255 segment_cancel 8.4.6
8.4 WebSpcket message definitions
8.4.1 MPD request (client - server)
The MPD request message initiates the request for a DASH MPDfile. One or more push directive$ may
be provided with the MPD request.
An optional |headers field may be included to provide ‘additional information to the server to id in
processing the message.
— Messagd name: get_mpd
— Supplied arguments
Paramet¢r name Cardinality Description
mpd uri URI 1 The full URI for the MPD being requested.
push dire¢tive PushDireétive 0.N A push strategy to be applied to this MPD request,
as described in 6.1.3.
headers String 0..1 Contains a CRLF separated set of HTTP 1.1 confoymant
header fields that apply to this message.

The supplied argunients shown above shall be JSON encoded conforming to normative JSON schema
shown.
12 © ISO/IEC 2017 - All rights reserved
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"$schema":"http://json-schema.org/draft-04/schema#",
"title": "Get MPD",

non

"description": "Normative schema for get_mpd message .",
"type": "Ob]'ect"l
"properties": {

"mnd - uri'- [
Hpe—tHt——

non

"type": "string”,

non s

"format": "uri

3}
bush_directive": {

non

"type": "array",

"items": {"type": "string"},
"minltems": 0

2
"headers": {

non

"type": "string"

refjuired": ["mpd_uri"]

8.4.2 Segment reguest (client - server)

The gegment request message initiates the request for a DASH segment. The segment request may
inclugle one opmore push directives to inform the server to actively push one or more futute segments.

An optiogaltheaders field may be included to provide additional information to the server to aide in
procgssing the message.

— Message name: get_segment

— Supplied arguments

Parameter name Type Cardinality Description
segment_uri URI 1 The full URI for the video segment
being requested.
push directive PushDirective 0.N The desired push strategy for

getting following segments, as
described in 6.1.3.

headers String 0.1 Contains a CRLF separated set
of HTTP 1.1 conformant header
fields that apply to this message.
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The supplied arguments shown above shall be JSON encoded conforming to normative J[SON schema
shown below.

{
"$schema":"http://json-schema.org/draft-04/schema#",

"title": "Segment Request",

non

"description": "Normative schema for get_segment message .",

non

"type": "object”,

"properties":
"segment_uri": {
"type't "string”,

"format": "uri
b
"push_d]rective": {

"typel "array",

"itemd": {"type": "string"},

"minlfems": 0
b
"headers": {

thpel "String"

2

"required"| ["segment_uri"]
}

8.4.3 MPID received(Server — client)

This messagp represents the server’s response from a previous get_mpd message sent by the clien.

The presence of at most one pnch :\r‘knnmrlpr‘lgmpnf informs the client on the pnch strategy to be taken

by the server in response to a push directive, including possibly that no push strategy will be in effect. A
push acknowledgment shall only be applied to the first response of a push sequence and not to following
pushed responses.

An optional headers field may be included to provide additional information to the client to aide in
processing the message. A status code is included to signal additional detail about the contents of the
message.

— Message name: new_mpd

— Supplied arguments

14 © ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=ca3861a6e9478df4427a00e2313f2a81

ISO/IEC 23009-6:2017(E)

Parameter name Type Cardinality Description

mpd String 1 The MPD returned by the server.

push_ack PushAck 0..1 The push strategy that the server
will follow, as described in 6.1.4.

headers String 0.1 Contains a CRLF separated set of
HTTP 1.1 conformant header fields
that apply to this message.

status integer 1 An HTTP status code, conforming
to RFC 7231, Clause 6, which applies
to this message.

The qupplied arguments shown above shall be JSON encoded conforming to normative, |

showjn below.

n

"$

"title": "MPD Received”,

non

chema":"http://json-schema.org/draft-04/schema#",

"description": "Normative schema for new_mpd message .",

non

"type": "object”,
prpperties": {

"mpd": {

non

push_ack": {

non

headers": {

non

"status": {

non

"type": "string'

"type": "string’

"type": "string"

T

"type’: "integer”

b

"required": ["mpd","status"]

For the parameter "mpd", JSON data type of “string” is used.

© ISO/IEC 2017 - All rights reserved
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8.4.4 Segmentreceived (server - client)

This message represents the server’s response from a previous get_segment message sent by the client.
A server may issue multiple responses for a single request, as appropriate for the push strategy in the
corresponding get_segment message.

The presence of at most one push acknowledgment informs the client on the push strategy to be taken
by the server in response to a push directive, including possibly that no push strategy will be in effect. A
push acknowledgment shall only be applied to the first response of a push sequence and not to following
pushed responses.

An optional headers field may be included to provide additional information to the client to aide in
processing the message. A status code is included to signal additional detail about the contents ¢f the
message.

— Messagd name: new_segment

— Supplied arguments

Parametdr name Type Cardinality Description

Segment URL string 1 The segment URL,

push_ack PushAck 0..1 The push stratégy that the server will follqw, as
described in‘6:1.4.

headers String 0..1 Contains~a CRLF separated set of HTTP 1.1
conforfmant header fields that apply to this megsage.

status integer 1 AmHTTP status code, conforming to RFC|7231
€lause 6, which applies to this message.

The supplied arguments shown above shall be JSON gncoded conforming to normative J[SON schema
shown below.

{
"$schema't"http://json-schema.org/draft=04/schema#",
"title": "Segment Received",

non

"descripti¢gn": "Normative schema for new_segment message .",

"type": "object”,

"properties":
"segment_URL"{

"type't "string"

b
"push_ack™: {

"type": "string"
b

"headers": {

non

"type": "string"
3

"status": {
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type": "integer"

'status”]

non

-6:2017(E)

the JSON encoded parameters which shall only include "segment URL","push ack","headers",
"status", the segment data shall be sent as binary data without JSON encoding. No other JSON encoded

parayretersstratt fohltow the segmmentdata:

8.4.5

This

ofac
unkn
anynm

An o]
proce
the H
EXT_

— Message name: end_of_stream

— Supplied arguments

End of stream (EOS) (server - client)

message is sent by the server to indicate that a previous operation cannotcbe continugd as a result

pwn duration comes to an end and the server is not able to push segfients of that Re
ore. The EOS message shall result in the closing of the stream.

ptional headers field may be included to provide additional information to the clie

XT_LENGTH shall be set to 0 and no empty JSON parameter encoding shall be f
LENGTH field.

hange to resource availability or other condition. An example of such situation is when a Period of

presentation

nt to aide in

ssing the message. If no "headers" parameter is included_in the end_of_stream message, then

resent after

Parlameter name Type Cardinality Description

head

ers String 0..1 Contains a CRLF separated set of HTTP 1
header fields that apply to the requestc
to this stream.

1 conformant
prresponding

The o
show

"$

lvt-

%]

t

—

"de

"ty

upplied arguments shown ‘above shall be JSON encoded conforming to normative |
n below.

chema":"http://jsen-schema.org/draft-04/schema#",

non

le": "End of-Stream”,

n,on

scription™ "Normative schema for end_of_stream message .",

pelv "object”,

SON schema

"properties": {

"headers": {

}
2

non

"type": "string"

"required": []
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8.4.6 Segment cancel (client — server)

This message represents a client request for the server to cancel the outstanding push transaction
over a given WebSocket stream. If no outstanding push transaction is in effect, this message will have
no effect. In the case where the cancel is to take effect immediately (signalled by the “immediate”
parameter in the description of this message), the server should cancel the on-going pushed segment
and all pushed segments that have been scheduled by the server. In the case where the cancel is not
immediate, the server should continue to send the next pushed segment, and cancel all other scheduled
segments.

An optional headers field may be included to provide additional information to the server to aide in
processing thednessage-

— Message name: segment_cancel

— Supplied arguments

Parameter/name Type Cardinality Description

immediate Boolean 1 If true, the client indicates that it would like the|serv-
er to stop transmission(immediately. If falsg¢, the
client indicates it would/like the server to comlplete
transmission of the\currently pushed segment
(if any) before cancelling the transaction.

headers String 0.1 Contains a CRLF:separated set of HTTP 1.1 conforjmant
header fields that apply to the request corresponding
to this stream.

The supplied arguments shown above shall be JSON encoded conforming to normative JSON schema
shown below.

{
"$schema't"http://json-schema.org/draft-04/schema#",
"title": "Segment Cancel”,
"descriptign": "Normative schema for.segment_cancel message .",
"type": "ohject”,
"properties":
"immedipte": {
"type't "boolean”
b

"headers": {

non

"type": "string"

}
2

"required": ["immediate"]
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8.5 MPEG-DASH sub-protocol registration

RFC 6455 requires that sub-protocols be registered with the IANA. The registry requires the following
information:

Subprotocol-Identifier: “2016.serverpush.dash.mpeg.org”
Subprotocol Common Name: “MPEG-DASH-ServerPush-23009-6-2017"

Subprotocol Definition: Refers to this document.
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Annex A
(informative)

Considered use cases

A.1 Use case 1: Low latency live streaming

In this use c:
presentation

To fulfil this
reducing the
live point, it

In addition, i

it is important to provide methods to efficiently use the network link while/achieving low lateng
performancg.

A.2 Usec

In this use ¢

to start as quickly as possible.

A.3 Usec

A viewer be
web browse
media applid

A.4 Usec

A viewer be
protocol, alt
using HTTP,

A.5 Usec

ise, a viewer begins playback of a live DASH presentation, with the intention of viewir
as close to live as possible.

usage, the DASH media has been prepared to make it possible to achieve low live laten
segment size. While reducing segment size makes it possible to access content closer
s important to ensure the number of server transactions does not increase at the same

mall segments are generally not efficient over TCP/IP because ofslow start behaviou

ase 2: Fast start time

hse, a viewer begins playback of a VOD DASH presentation and would like the present

ase 3: Web browser playback

pins playback as described in usecése 1 or 2, using a standards-based web browser
r supports WebSocket and may, also support HTTP/2, although there is no way fa
ation to know whether HTTP/2"is supported by the browser directly.

ase 4: HTTP-compatible full duplex protocol not supported by client]

oins playback ofiayDASH presentation. The DASH client does not support a push-I
hough in this case, the server does. The playback session is initiated and operates smo
1.1 as a transport.

ase5: HTTP-compatible full duplex protocol not supported by serve

g the

cy by
fo the
time.

r and
y live

ation

This
r the

based
othly

I

A viewer be

bins pl k of a DASH presentation. Th rver n r h- r

ocol,

although in this case, the DASH client does. The playback session is initiated and operates smoothly
using HTTP/1.1 as a transport.
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Annex B
(informative)

System architecture for HTTP/2

-6:2017(E)

The architecture of an end-to-end video streaming system over HTTP/2 is shown in Figure B.1. There
are three major system components: 1) the origin server to host the video assets for streaming, which

isan[HT I'P/Z enabled web server deployed with one or more video push strategies; ZJ the

tore

playejr; and (3) a content distribution network (CDN) in between the client and originywhic

HTTH

eive and play back the video stream, which consists of a HTTP/2 enabled web browse

/2 enabled web cache servers, deployed with one or more push strategies.

DASH client
r and a video
h consists of

Push Pyish

Strategy Stre

Video
(DASH

Player
Enabled)

Web H
(HT

Origin Server
(HTTP/2
Enabled)

CDN
(HTTP/2 Enabled)

HTTP/2 HTTP/2

Enabled)

rowser
TP/2

Video Assets

1.0/1"

Figure B.1 — System architecture of HTTP/2 DASH streaming

s systemythere are two HTTP/2 persistent connections, one between the client and
etween the CDN and the origin server. In addition, a tunnelled HTTP/2 connection
lished between the client and origin, for live streaming that requires low latencies.

the CDN and
may also be
nlike HTTP

the client (or

the CDN) as soon as they are generated, in addition to the resources that have been explicitly requested
by the client (or the CDN) (see Figure B.2).
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Client Server Client Server
req seg 1 req seg 1 tok

\ %
y & —

req seg 2 /segk/

seg 2
/ reqseg(n-k+1)ton

req segn seg(n-k+1) -
\ 6——
y m

a) Regular HTTP b) HTTP/2 server push

Figure B.2 — Pushing segments using HTTR/2 server push
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Annex C
(informative)

Examples of HTTP/2 client/server behaviour

C.1 Example of segment push using “push-next”

In this example, a client requests that the server pushes the next two segments after;the

requésted.
Requpst [Stream ID = 1]:

HEADHRS

+ END_STREAM

+ END HEADERS

:method = GET

:scheme = http

:path = /example/renditionl/segmentl

Resppnse [Stream ID = 1]:

PUSH |PROMISE

Stream ID = 2

+ END HEADERS

:method = GET

:scheme = http

:path = /example/renditionl/segment?2

PUSH |PROMISE

Stream ID = 4

+ END HEADERS

:method = GET

:scheme = http

:path = /example/renditiionl/segment3

HEADHRS

+ END STREAM

+ END HEADERS

:status = 200
push-policys/=~Yurn:mpeg:dash:serverpush:2017:push-next";?2
DATA
+ END_STREAM
{bindry data f0r segment 1}

ResppnseStream ID = 2]:

HEADHRS

accept-push-policy = "urn:mpeg:dash:serverpush:2@l/*push-next";2;g=1.0

+ END STREAM
+ END HEADERS
:status = 200
DATA
+ END STREAM
{binary data for segment 2}

Response [Stream ID = 4]:

HEADERS
+ END STREAM
+ END HEADERS
:status = 200
DATA
+ END STREAM
{binary data for segment 3}

© ISO/IEC 2017 - All rights reserved
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C.2 Example of segment push using “push-template”

In this example, a client requests that the server pushes a set of segments based on a provided push

template.

Request [Stream ID = 1]:

HEADERS
+ END STREAM

+ END HEADERS
:method = GET
:scheme = http

:pat

h = /example/renditionl]l/segment]

acce
renditionl/

Response [St

PUSH PROMIS
Stre
+ EN
:met
:sch
:pat
PUSH PROMIS
Stre
+ EN
rmet
:sch
:pat
HEADERS
+ EN
+ EN
:sta
push
renditionl/
DATA
+ E
{binary day

Response [Sf

HEADERS
+ EN
+ EN
:sta
DATA
+ E
{binary dag

Response [Sf

bt-push-policy = "urn:mpeg:dash:serverpush:2017:push-template”;"'../
segment{}"':{2,3};9=1.0

ream ID = 1]:

[

km ID = 2

D HEADERS

hod = GET

Eme = http

L = /example/renditionl/segment2
I

bm ID = 4

D HEADERS

hod = GET

kme = http

h = /example/renditionl/segment3

D STREAM

D HEADERS

Fus = 200

Frpolicy = "urn:mpeg:dash:serverpushi2017:push-template”;"'../
segment{}':{2,3}

ND STREAM
a for segment 1}

ream ID = 2]:

D STREAM
D HEADERS
Ffus = 200

ND STREAM
a2 for segment 2}

ream 1D = 4]:

HEADERS

+ END STREAM
+ END HEADERS
:status = 200

DATA

+ END_ STREAM
{binary data for segment 3}
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C.3 Example of initiating a push request with a server that does not support push

In this example, a client requests that the server pushes the next two segments after the one initially
requested. The server is an older server that does not understand push directives. The server does not

retur

n a push acknowledgement or promise any additional segments.

Request [Stream ID = 1]:

HEADERS

+ END STREAM
+ END HEADERS
:method = GET

hreme———-ipit

Resp

HEADH

DATA
{bind

In th
deliv

signalls this with a push acknowledgment of “urn:mpegidash:serverpush:2017:push-none”.

Requ

HEADH

Resp

HEADH

DATA

{bind

:path = /example/renditionl/segmentl
accept-push-policy = "urn:mpeg:dash:serverpush:2017:push-next";2;g=1.0

bnse [Stream ID = 1]:

RS
+ END STREAM
+ END_ HEADERS
:status = 200

+ END STREAM
ry data for segment 1}

s alternative example, the server does understand the push directive, but is not c
er pushed segments or has otherwise elected not tohonour the push request. The ser

pst [Stream ID = 1]:

RS
+ END STREAM
+ END HEADERS
:method = GET
:scheme = http
:path = /example/renditiond/segmentl
accept-push-policy = "urnvmpeg:dash:serverpush:2017:push-next";2;9=1.0

bnse [Stream ID = 1]:

RS
+ END STREAM
+ END HEADERS
:status =¢200
push-poliey = "urn:mpeg:dash:serverpush:2017:push-none"

+ ENR_STREAM
ry data for segment 1}

C4

bnfigured to
ver explicitly

Example of cancelling a push request

In this example, a client requests that the server pushes the next two segments after the one initially
requested. The client receives the initial segment, as well as the next one. The client cancels the stream
associated with the third segment, ending the push transaction. This example is representative of what
may occur if the client decides to switch representations, i.e. an adaptive bitrate switch, after issuing a

push

request or if an MPD update makes the previously requested segments unnecessary.

Request [Stream ID = 1]:

HEADERS

+ END_STREAM

+ END HEADERS

:method = GET

:scheme = http

:path = /example/renditionl/segmentl

© ISO/IEC 2017 - All rights reserved
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Response [Stream ID = 1]:

PUSH PROMIS

Stream ID

E

2

+ END HEADERS

:method
:scheme
:path

PUSH PROMIS

Stream ID

GET
http
/example/renditionl/segment?2

E

4

+ END HEADERS

rmet

hod — CI'T

"urn:mpeg:dash:serverpush:2017:push-next";2;g=1.0

:sch
:pat
HEADERS
+ EN
+ EN
:sta
push
DATA
+ E
{binary dat

Response [St

HEADERS
+ EN
+ EN
:sta
DATA
+ B
{binary dag

Request [Str

RST STREAM
Erro

Eme
o

http
/example/renditionl/segment3

D STREAM
D HEADERS
Fus 200
Fpolicy = "urn:mpeg:dash:serverpush:2017:push-next";2

ND STREAM
a2 for segment 1}

ream ID = 2]:

D STREAM
)_HEADERS
Fus 200

ND STREAM
a2 for segment 2}

eam [D = 4]:

- Code CANCEL
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Examples of WebSocket client/server behaviour

Example of a client requesting an MPD

-6:2017(E)

In thi

Clien

STRE]
MSG_(
EXT 1
EXT:

Serve
STREA
MSG_(

EXT ]
{bind

D.2

In th

s example, a client requests that the server sends the specified MPD.
F Request:

M ID : 1

ODE: 1

ENGTH: 27
{"mpd uri":"./example.mpd"}

r Response:
M ID : 1
ODE: 3

ENGTH: 0
ry data with example.mpd}

Example of a client requesting a segment, using a push directive

s example, the client requests a segment, indicating that the server should push t

segmeents after the one initially requested.

Clien

MSG_(
EXT 1
EXT:

:push

Servd

STREA
MSG_(
EXT 1]
EXT:

{bing

STREZ
MSG_

[ Request:

ODE: 2

ENGTH: 104

{"segment uri":"./repl/ségmentl.mp4", "push directive":["urn:mpeg:dash:serv
-next;2;9g=1.0"]}

r Response:

M ID : 1

ODE: 4

ENGTH: 56

{"push a&k": ["urn:mpeg:dash:serverpush:2017:push-next;2"]}
ry data_with segmentl.mp4}

MAR X 1
oDEx 4

he next two

Prpush:2017

EXT TENGTHT—O
{binary data with segment2.mp4}

STREAM ID : 1

MSG CODE: 4

EXT LENGTH: 0

{binary data with segment3.mpé}
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