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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.
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Introduction

Dynamic adaptive streaming over HTTP (DASH) enables media-streaming model for delivery of
media content in which control lies exclusively with the client. Clients may request data using the
HTTP protocol from standard web servers that have no DASH-specific capabilities. Consequently, the
ISO/IEC 230009 series focuses not on client or server procedures but on the data formats used to provide
a DASH Media Presentation.

This document provides methods, interfaces and data for session-based operations to be used with the

DASH standard. Session-based operations allows customization of requested segment URLs based on
the information prnvidpd fora cppriFir‘ streaming session

© ISO/IEC 2022 - All rights reserved v
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Information technology — Dynamic adaptive streaming
over HTTP (DASH) —

Part 8:
Session-based DASH operations

1 Scope

This dlocument specifies the format of the Session-Based Description document and-thie MPID's extension
to befused in session-based operations with MPEG DASH (ISO/IEC 23009-1).

2 l]l@ormative references

The following documents are referred to in the text in such a way‘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.

ISO/IEC 23009-1:2019, Information technology — Dynamic-adaptive streaming over HTTP (DASH) —
Part 1: Media presentation description and segment formats

IETF|RFC 7230, Hypertext Transfer Protocol — HTTE/1.1, June 2014
IETF|RFC 3986, Uniform Resource Identifier (URD): Generic Syntax, January 2005
IETF [RFC 8259, The JavaScript Object Notation (JSON) Data Interchange Format, December 2017

3 Terms, definitions, abbreviated terms and notations

3.1 |Terms and definitions
For the purposes of this{document, the following terms and definitions apply.

ISO apd IEC maintain-terminology databases for use in standardization at the following adfresses:

— IBO Onlinethrowsing platform: available at https://www.iso.org/obp

— [EC Electropedia: available at https://www.electropedia.org/

3.1.1
SBDStart
starting time of the session-based description

3.1.2
session
sequence of DASH client actions resulting in a unique playback of a media asset

3.1.3
session-based description
collection of timed key-value pairs providing a value given a time range within the session

314
session-based client
client capable of parsing SBD and adding queries to the DASH segment requests accordingly

© ISO/IEC 2022 - All rights reserved 1
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3.1.5
sidecar document
document that stores data which is not supported by the format of the main document

3.2 Abbreviated terms

DASH dynamic adaptive streaming over HTTP, as specified in ISO/IEC 23009-1
HTTP hypertext transfer protocol, as specified in RFC 7230 (HTTP/1.1).
HTTPS secure version of the hypertext transfer protocol

[SO-BMFF [SO Base Media File Format, as specified in ISO/IEC 14496-12

MIME multipurpose internet mail extensions, as specified in RFC 6838
MPD media presentation description, as specified in ISO/IEC 23009-1
SBD session-based description, as defined in this document

URI uniform resource identifier

URL uniform resource locator

URN uniform resource name

3.3 Notatjon
This documgnt follows the notation used in ISO/IEC 23009-1.

The following naming conventions apply in this document:

Element]s in an XML document are identified’by an upper-case firstletter and in boldface as Elgment.
To exprpss that an element Elementl (s contained in another element Element2, the follgwing
format if used: Element2.Elementl.]f an element's name consists of two or more combined words,
PascalCjse is typically used, e.g. TinportantElement. Elements may be present either exactly onlce, or
the minimum and maximum oceurrence as defined by <minOccurs> ... <maxOccurs>.

Attributes in an XML document are identified by a lower-case first letter and they are pre¢eded
by an 'e}sign, e.g. eattribute. To point to a specific attribute cattribute contained in an elgment
Element|one may write Element@attribute. [fan attribute's name consists of two or more compined
words, damelCase/is typically used after the first word, e.g. everyImportantattribute. Attriputes
may havie assignéd a status in the XML as mandatory (M), optional (0), optional with a defaultvalue
(OD), anf conditionally mandatory (CM).

Namesppeg.qualification of elements and attributes is used as per XML standards, in the form of
namespace:Element Ol @namespace:attribute. 1he fully qualified namespace 1s provided in the
schema fragment associated with the declaration. External specifications extending the namespace
of DASH are expected to document the element name in the semantic table with an extension
namespace prefix.

JSON items are identified by a lower-case first letter. If an item consists of two or more combined
words, camel-casing is typically used.

Variables defined in the context of this document are specifically highlighted with italics, e.g.,
InternalVariable.

The term "this clause" refers to the entire clause included within the same first heading number.
The term "this subclause"” refers to all text contained in the subclause with the lowest hierarchy
heading.

© ISO/IEC 2022 - All rights reserved
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4 General overview

4.1

Sessions and session parameters

While the DASH viewing session per client is a unique interaction, the MPD is often cached on the Content
Delivery Network (CDN) and shared by multiple viewing sessions of the same asset. The session-based
description mechanism allows adding session-specific elements to segment URLs without generating
unique per-session MPDs.

Session parameter strings are strings pertaining to a specific time range on the timeline. These strings
are parsed by the Session-based description client and are translated into parameters to be added to

HTTR segment request(s) issued by the DASH client.
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the first 21 segments would include "p1=foo&p2=42" as a part of t

sion-Based description Document (SBD) includes the time ranges and the co
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11 SBD data model.
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nt request URL. For time range 00:00:00-00:00:42, the "p1" value is [foo" and the "p2

time range 00:00:42-00:04:20, "p1" is "bar" and "p2" is 420.

URL query parame

ving 109 segments would include "pl=bar&p2=420"asap the segment URL in t}
st.

;\\
hformation carried in SBD can be conceptually pre d in a table with each row co

n
ime range, and each column corresponding to Q%Aamed parameter. Table 1 demd
ptual layout of SBD carrying the information \Q he above example.

)

Table 1 — ConceQ?\@l sidecar document layout

Starttime o\ - pl p2

00:00:00% foo 42

00:00:42 bar 420

. QC;{?OZ:ZO null null
C)\\v

General architecture

e 1 shows the gf)@al architecture for session-based DASH operations.
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Figure 1 — High-level architecture of session-based DASH operations.
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In this figure, the media content is described by MPD, and the corresponding media segments are
delivered in the media delivery path. MPD also has a reference to an external document, Session-Based
Description (SBD) document, which defines the variables and their values for the current session. SBD
is parsed and interpreted by an SBD client.

This SBD client is conceptually a simple timed key-value store. It accepts requests for a named variable
value given a time range and returns a string value.

The DASH client uses the variables and the associated values provided in the SBD to derive an added
part to the segment URL's query when the segment is requested using HTTP GET.

Note that there may be multiple session controllers controlling multiple aspects of the session, each of

which provi(ﬁing one SBD document (e.g., one controlling forensic watermarking and another contr

access token|

Note Th
only relies on

4.3 Timel

The SBD do
assignments

S).

blling

is document does not preclude the use of newer versions of HTTP, such as HTTP/2, as-this docfiment

the existence of the GET method.

ine and orderline addressing

rument may conceptually include one or more tables, each cofitaining the key-valug
for different time intervals, as shown in Table 2.

Table 2 — An example of SBD timingtable

btart time kq k, k,
t Vi1 Vi2 Vin
t Va1 V2,2 Y2.n
tm Vm,l Vm,Z Vm,n

In Table 2, t;
interval (t, ¢

Alternativelj

value pair information for segments{order as shown in Table 3.

indicates the moment 7 in the medida timeline, and (k;, v;)) are the key-value pair j foy
'+1)'

, The SBD document may.conceptually include one or more tables, each containing thg

Table 3 — An example of SBD order table

e pair

time

e key-

Order ky k, k,
nq Vi1 4w Vin
ny Vi1 V2,2 Van
nm V,,. 1 V... 2 V.,. 5

In Table 3, n; indicates segment i and (k;, v; ) are the key-value pair j for all segments from segment i to
segment i + 1 but not including segment i + 1.

5 MPD signalling for SBD

5.1 General

To signal the session-based information in the DASH manifest, a descriptor is defined in this clause.
This descriptor shall be used in MPD, ISO/IEC 23009-1.

© ISO/IEC 2022 - All rights reserved
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An SBD descriptor is an EssentialProperty descriptor with URN “urn:mpeg:dash:sbd:2020” as its @
schemeldUri and may contain one or more KeyList elements, as is shown in Table 4.

5.2.2 Semantics

Table 4 — MPD EssentialProperty Descriptor attributes for session-based DASH

Elen{ent or Attribute Name

Use

Description

EsEentialProperty

instantiation of EssentialProperty (definedin’IS
1) for session-based DASH operations

D/IEC 23009-

@QschemeIdUri

M (string)

shall be set to “urn:mpeg:dash:sbd:2020".

Qvalue

M (string)

URL of the SBD document for this session

Qtemplate

0

template for applying/te-the key-value pair f
document. When the valde of a Key@name in the
found in the SBD document, its corresponding K
of SBD document-shall replace the string betwe
‘$’ characters.in the @template.

The @tempd ate value shall have no whitespace

If absent,’Key@name and its corresponding val

ound in SBD
Rtemplateis
ey-value pair
bn unescaped

characters.
1e in the SBD

document, separated by ‘=’, shall be added to tfhe end of the

query, where each consecutive key-value pairs
by ‘&’. The order of key-value pairs in the query
the order of Key elements in this descriptor.

hre separated
is defined by

Key

1N

akey name to be found in SBD document and its

Ifabsent, all keys and corresponding values in th
ing keyList of the SBD document shall be add¢g
segment request URL query.

default value.

e correspond-
d to the (sub)

Aname

Name of the key of the SBD document to be add
ries for this session after processing described
This value shall be a string without whitespace

bd to the que-
y @template.
5, start with a

letter, and contain only unreserved characters per RFC 3986.

If @name value does not appear in the keyList of S
the @name value-@defaultvalue value pair sh
the template or in the absence of the template.

BD document,
all be used in

RdefawttValue

oD
(‘null’)

default value in key-value pair if @name value nof
document or if there is no value defined for are
range or segment number in the SBD documen

found in SBD
quested time
[

Key:

For attributes: M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @.

The above EssentialProperty element may appear at one or more levels for the MPD hierarchical data

model, one or more times.

NOTE

5.2.3 XML schema

© ISO/IEC 2022 - All rights reserved
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<!—Descript
<?xml versi

<xs:schema

<xs:attribute name

or schema -->
on="1.0" encoding="UTF-8"?>

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

xmlns:sbd="urn:mpeg:dash:sbd:2020" targetNamespace="urn:mpeg:dash:s
bd:2020" elementFormDefault="qualified" attributeFormDefault="unqualified">
<l-- Key -—>

<xs:complexType name="Key">

="name" type="xs:Name"/>

<x
<x
</xs:c

<xs:atf

</xs:schem

:attribute name="defaultValue" type="StringNoWhitespaceType"/> q/
ranyAttribute namespace="##other" processContents="lax"/> Q(]/
mplexType> 56’
ribute name="template" type="StringNoWhitespaceType"/> ch

N

>

A electronic
en.

6 SBD d¢

6.1 Overy

SBD documse
consists of a

This Clause
This schema
-schema-00.

The SBD dog
6.2 KeyV:

6.2.1 Sem

jcument format

copy of the XML schema is provided at https://standards.iso.org/iso-iec/23009/-8,

ed-1/

iew

nt is a sidecar document using the JSON*format and shall conform to IETF RFC 82
sequence of one or more KeyValue objects, which are defined in subclause 6.2.

59. It

defines the syntax of the document and provides a normative schema in subclause p.2.2.
uses the JSON Schema notation-available at https://tools.ietf.org/html/draft-bhutton-json
ument has MIME type.application/dash-sbd+json normatively defined in Annex A.
jlue Object
antics

The KeyValye object defines one timing or order table in the SBD document, as shown in Table §. The
 orderline are array of objects. The semantics of these objects are described in Tqble 6

timeline an

and Table 7,

respectively.

Table 5 — Keyvalue semantics

Element or Attribute Name

Use Description

KeyValue

string.

provides information on a single key-value pair in the query

Key:
M=Mandatory,
JSON objects a

0=0ptional, OD=0ptional with Default Value, CM=Conditionally Mandatory.

re bold; name-value pairs are non-bold.
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Table 5 (continued)
Element or Attribute Name Use Description
keylist M (array of |list of unique key names of key-value properties described
strings) |in this element. Each key name shall be a string without
whitespaces, start with a letter, and contain only unreserved
characters per RFC 3986.
comment O (string) |a human-readable comment about this Keyvalue
timescale OD (integer) |timescale in ticks per second for the @s and @d attributes.
Default: 1 Default value is 1 (i.e., by default, ved is in seconds).
type OD{strimg—Tpossibte vatues—aymamtc 5 sTaTiT
Default: “static”:the SBD documentand its valu€s|shall not change
“static”  |during the streaming session.
“dynamic”: the SBD document and its-value mgy be updated
every ttl seconds.
ttl CM (integer) |the minimum guaranteed duration'in seconds that the dynamic
SBD is not updated.
This attribute shall nothepresent when “type’[: “static”.
starttime O (integer) |anchor for the starting time of SBD (SBDStart) {n NTP time.
This attribute shallnot be present for MPD@typp="static’.
If absent, SBDStart is obtained as the following
— IftheSBD descriptor is included in the MPI) element, the
ane¢hor is MPDGavailabilityStartTime.
—£JIf the SBD descriptor is included in a Period’s element,
the anchor is the PeriodStart.
duration O (integer)v'|duration (in seconds) to which SBD is applied. If not present,
Timeline or Orderline elements will define thg duration. If
present, the Timeline or Orderline outside of fhis duration
is ignored.
loop 0D (boolean) |for value “true”, after running out of all Timeling or Orderline
elements, the new set of Timeline or Orderline|element(s) is
Default: . : .
. ) added by repeating the same element until the [session ends,
false . S :
i.e,, all the remaining segment requests of the[session shall
have query according to this element.
for value “false”, if the Timeline or Orderlifte element(s)
ends before the end of the session, no query is|added to the
remaining segment requests in the session.
Timelige array of |values with their time values.
objects Either Timeline or Orderline shall be presentbut not both.
Ordérline array of |values with their order values.
objects

Either Timeline or Orderline shall be present but not both.

This item shall not be present when MPD@type='dynamic’.

Key:

JSON objects are bold; name-value pairs are non-bold.

M=Mandatory, O=Optional, OD=0ptional with Default Value, CM=Conditionally Mandatory.

© ISO/IEC 2022 - All rights reserved
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Table 6 — timeline element semantics

Element or Attribute Name

Use

Description

v

CM (array of
string)

list of values in order matching their names in keylist,
separated by white space. Default value is specified in Key@
defaultvalue attribute.

Each value shall contain only unrestricted characters per
RFC 3986 Section 2.2. Namely, the permitted characters are
uppercase and lowercase letters, decimal digits, hyphen,
period, underscore, and tilde.

CM (integer)

start of the time range to which the value applies. The anchor

of this time is the SBDStart parameter. SBDStart is obthined
as defined in starttime semantics.

Mandatory unless ven addressing is used.

Only one of s or n attributes may be present,but not bdth.

CM (integer)

starting number of the (sub)segment to which the value applies,
i.efor “n”: 757, the first 4 (sub)segmentsare skipped arjd the
fifth (sub)segment is the starting(sub)segment.

If absent, the starting (sub)segndent is the first (sub)segment
in corresponding MPD or Period element, depending on yhich
element the SBD descriptoris included.

Only one of s or n attributes may be present, but not bgth.

CM (integer)
Default: 0

specifies the number of consecutive (sub)segments in 4 time
range. Default:-0.(ho repetitions).

CM (integer)

duration of\time range, unless the start of next range|coin-
cides with'the start of the range described in the immedjately
followittg v element. If this is the last element, the lack|of @d
indicates the applicability of the segment to the remdining
period.

Key:
M=Mandatory]
JSON: objects §

0=0ptional, OD=0ptional with Default Value, CM=Conditionally Mandatory.

re bold; name-value pairs are nén-bold.

Table 7 — orderline element semantics

Element or 4

\ttribute Name

Use

Description

v

CM (array of
string)

list of values in order matching their names in keylist| sep-
arated by white space. The default value is specified in[key@
defaultvalue attribute.

Each value shall contain only unrestricted characterfs per
RFC 3986 Section 2.2. Namely, the permitted characters are

q 1 lots | H 1 1. o 1 h
upprTridstc diiu 10Wwr1LdstT ITLLTL S, UTUIIIIdl UISILD, lly en,

period, underscore, and tilde.

O (integer)

starting number of the (sub)segment to which the value applies,
i.e.,, for “n”:75”, the first 4 (sub)segments are skipped and
the fifth (sub)segment is the starting (sub)segment.

If absent, the starting (sub)segment is the first (sub)segment
in corresponding MPD or Period element, depending on which
element the SBD descriptor is included.

Only one of s or n attributes may be present, but not both.

Key:

M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.

JSON: objects are bold; name-value pairs are non-bold.

© ISO/IEC 2022 - All rights reserved
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Table 7 (continued)

Element or Attribute Name Use Description

r O (integer) |[number of additional (sub)segments in this 0 element using

the key-value pairs of this element.

the key-value pairs defined in this element.

the key-value pairs, e.g. "r": "1", two (sub)segments are using

If not present, only one (sub)segment in this element is using

Key:

JSON:

M=Mandatory, O=Optional, OD=0Optional with Default Value, CM=Conditionally Mandatory.

[ODJECTS are bold; mame-vatue pairs are non-ooid.

6.2.2

JSON schema

"ng
"$
ny

"

P

on" ,

id": "https://github.com/MPEGGroup/DASHPart8/blob/master/keyxy 2! e-schema. js
schema": "http://json-schema.org/draft-07/schema#", O
itle": "The schema for the array of keyvalue object s defined in ISO
Esion-based DASH operations", %O
ype": "array", \
Fems": { Q 6\
'type": "object", QQ
'required": [ KO\\
"keyList" (%)

'oneOf": [ A\Q
i O
"required": [ C)\\C\)J‘\
"timeline" .

@.
R
"%@red" : [

IEC 23009-

Q/ "orderline"
1

}
i
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"properties": {

"keyList": {

"minimum": O,

"d¢fault": 1

lltype ": {
llt§7pe": "St]’_‘ing",
"epum": [

static",

dynamic"

"de¢fault": "static"

by

"startTime": {

"type": "array",
"item": "string"
}y
"comment": {
"type": "string"
by
"tim¢scale": { (1:1/
"type": "integer", A Q

10
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"type": "integer",
"minimum": O
}r
"duration": {
"type": "integer",
"minimum": O
}y
lopn, |
"type": "boolean", (1/
"default": "false™ (19(1/
by Qgg)
"timeline": { (1‘:.')0
"type": “array",
"item": { O\\Q/C)
"type": "object",
"required": | &\GJ
1,
"properties": { s\Q\\Q
wo g \\(\Q)
eyt ey
"item": "string" A‘\Q
}, \{:\O
L Q\C’
"type": Minteger",
"minifpt: 0
}’QQ
Q¢
%O "type": "integer",
\Q/O "minimum": O

by

npn. {

"type" .

"integer",

© ISO/IEC 2022 - All rights reserved
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"minimum": -1,
"default": 0

}y

"d": |
"type": "integer",

"minimum": O

"ord¢rline": {

"type": "array",
"ifem": {
type": "object",
required": [

ny "

’
properties": {
llvll: {
lltype": llarrayll,
"item": "string"
by
"n": {

"type": "integer",

"minimum": O .

15 O® ‘
"type&nteger

"n@\um" =1,

Q/Qefault" : 0

&

<

]

12
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llif": {
"properties": ({
lltype": {

"const": "dynamic"

by

oW, [
T

"properties": {
"tEl": {
"type": "integer",

"minimum": O

A ele
en.

7 (

71
The g
The

valug.

The @
Clausd

ctronic copy of the JSON schema is provided at https://standards.iso.org/iso-iec/23

)09/-8/ed-1/

lient operation

Normative requirements

lient shall download the SBD document from the location indicated by the SBD d

lient shallparse the SBD document JSON object and build the timeline/orderline table
e 7.

The
accon]

lient_shall find the matching row in the timeline/orderline table of a requesting (|
ding to Clause 7.

lient shall recognize and-process the SBD descriptor’s ¢schemeTduri according to Clayse 6.

escriptor’s @

according to

sub)segment

The client shall find the corresponding value for each key listed in the SBD descriptor for the matching
row, and build the query with the order of keys defined in the SBD descriptor according to Clauses 6 and

7.

The client shall calculate the query for the matching row, build the query string, and add it to the

segm

7.2

7.2.1

ent request according to Clause 6.
Processing model (informative)

Building SBD timeline/orderline table

Input: MPD

© ISO/IEC 2022 - All rights reserved
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Output: none

a) The DASH client parses the SBD descriptor and passes the evalue and SBDStart to the SBD client.

b) The SBD
c¢) TheSBD

client downloads keyvalue object from the URL address indicated in evalue.

client builds the timeline/orderline table.

7.2.2 Parameter value derivation

Inputs: @name, (sub)segment's EPT/(sub)segment number

Output: strin

a) The SBI
segment.

b) The SBII
t;s EPT

c¢) Foreach

1) Finc
2) Fing
3) Ifed

i)

ii)
d) Return
NOTE
query pa

7.2.3 Segment request

The DASH cl
NOTE W

but different
on their earlig

8 Examp

g q

client calculates the earliest presentation time (EPT)/the number of a requestéd

< t;,; Or segment number = n;.

ename in the jth key element in the Essential Property descriptar
a matching item key in keylist array

the corresponding item value in the v array of the entry xow i

emplate exists,

of query string
Otherwise, add key=value to the end of query g
he query q to the DASH client

when the full URL is assembled,query g will be prefixed with the character "?" if it star
't of the URL, or "&" otherwise.

ent appends query.a'to the end of the segment URL used in the (sub)segment request
thout SBD, allirequests for different subsegments within a representation will use the same

byte ranges- Application of SBD will result in different g values for different segments (depe
st presentation time), hence the single URL assumption no longer holds.

les

(sub)

client finds the row i in the timeline/orderline table such that (sub)segment's FEPT is

replace the etemplate’s substring between "$! With value and add the results to the end

ts the

URL,
nding

8.1 General

Electronic copies of examples are provided at https://standards.iso.org/iso-iec/23009/-8/ed-1/en.

8.2 MPD

14
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