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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
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Introduction

ISO/IEC TR 29181-1 describes the definition, general concept, problems and requirements for the Future
Network (FN). The other parts of ISO/IEC TR 29181 provide details of various components of the technology.

This part of ISO/IEC TR 29181 identifies problem of the media transport in the IP-based networks and
exgmines the requirements for the transport of media data over the Future Network.

© ISO/IEC 2013 — All rights reserved Vv
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Information technology — Future Network — Problem

statement and requirements —

Part ©:

Media-transport

1 | Scope

This part of ISO/IEC TR 29181 describes the problem statement and requirements for the Future [Network in

the|perspective of Media Transport. This part of ISO/IEC TR 29181 specifies:

a) | detailed description of the media transport requirements in the Future Network;

b) | identification and definition of services, basic and media_Sefvices, which will fit the requirements for
communications over heterogeneous environments suppérting various user preferences, for any kind of
media content, either time-dependent or time-independent;

c) | requirements and functionalities of Media Aware{Network Elements, which are intended to He nodes in
the network to provide seamless media experiences to users.

2 | Normative references

The following documents, in whole ~<or in part, are normatively referenced in this document and are

indispensable for its application. Forldated references, only the edition cited applies. For undated feferences,

thellatest edition of the referenced-document (including any amendments) applies.

ISQ/IEC TR 29181-1, Information technology — Future Network — Problem statement and requifements —

Paft 1: Overall aspects

3 | Terms and definitions

Fon the purpeses of this document, the terms and definitions given in ISO/IEC TR 29181-1 and the following

apgly.

31

data

sequence of octets which is conveyed across the network as a single unit

[SOURCE: ISO/IEC TR 29181-3, 3.1]

3.2

media
sequence of bits in a defined format which encodes physical entities such as images, sounds, and text.

3.3
tim

e-independent media

media where the semantic of the content does not depend upon a presentation according to the time domain

© ISO/IEC 2013 — All rights reserved
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EXAMPLE 1

text

EXAMPLE 2 still image

3.4

time-dependent media
media where there exists a temporal relation amongst the media units

EXAMPLE 1 audio

EXAMPLE 2 video

3.5

content

media media that is carried in the payload of datagrams sent over the network

3.6

static content

time-indepéndent media that is carried in the payload of datagrams sent over the network

3.7

streamed content

time-dependent media that is carried in the payload of datagrams sent oyer the network but does not have
requirements for latency

EXAMPLE 1 MP3 files

EXAMPLE 4 Video-on-Demand

3.8

live content

time-deperndent media that is carried in the payload efidatagrams sent over the network and has requiremgnts
for latency

EXAMPLE 1 telephone conversation

EXAMPLE 4 video conference

3.9

encapsulation

additional qctets or other symbols associated with a data unit which serve to delimit it or to identify aspectg of
the service|it should receivé

[SOURCE:|ISO/IEC TR-29181-3, 2.15]

3.10

container

encapsulation Structure containing a payload, either data units or content, and the header composed by kwo
parts, what refers to the payload and to the underlying network

NOTE Container has attributes as header fields, which some are related to particular services, and others are
general and specific for a sort of communication.

3.1

context

set of data or information that completely describes a particular communication environment at a particular
point in time

[SOURCE: ISO 16484-5:2007 (ldentifier: CDB-00119069-001)]
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3.12

context-awareness

ability of a network to be aware of the context and react accordingly in order to adapt either itself or the data
conveyed over

3.13
modular paradigm
paradigm where complex functions are composed by well-known and deterministic basic functions

NOTE In network realm, protocols are breaking down into its fundamental (also called atomic) functions, such as
sequencing, cyclic redundant coding, addressing, and so on, which combined results into complex functions (or protocols).

3.1]4

MANE (Media Aware Network Element)
corftent and context aware network element capable of processing media content~passing [through to
acdommodate a given content or service according to the context

NOTE This element may handle all attributes of containers taking into account theycontent type and properties,
netyvorking properties and status, and other environmental and conditional properties that may have effect in rputing of the
contents and services.

3.1p
quality of service (QoS)
set|of qualities related to the collective behaviour of one or more objects

[SQURCE: ITU-T Rec. X.902 | ISO/IEC 10746-2]

NOTE QoS is usually defined regarding to three parameéters: bandwidth, delay and error. In cdnversational
conmmunications, bandwidth consumption is related to the_echesen technology (although the lower one is dlesired), the
delay has to be bounded to assure conversational interagtivity among participants, and should be provided|a high error
resilience to assure a good data delivery in front of any change on the network.

3.1p
quality of experience (QoE)
set|of subjective and/or objective qualities-related to user perception about consumed media conterjt

NOTE QoE is usually referred to how the user perceives the consumed content. QoE is more related {o subjective
quality estimation rather than objective measurements, although they can be related by different mapping schgmes.

3.4y
comnection-oriented
commmunication between.peer protocol entities by means of a connection or association establighed by an
underlying layer

[SQURCE: ISOHEE 11582:2002 (Identifier: CDB-00009275-001)]

3.1B
connectionless
commmunication between peer protocol entities by means of an unacknowledged, unidirectional transport
metchanism pm\/idpd hy an |1ndprlying Inypr

[SOURCE: ISO/IEC 11582:2002 (Identifier: CDB-00009276-001)]

3.19

layer coding (LC)

coding technique in which the video stream is split into several hierarchical layers consisting of base layer and
one or more enhancement layers

3.20

multiple description coding (MDC)

coding technique in which a single media stream is fragmented into multiple substreams which can be
delivered over the network in different paths

© ISO/IEC 2013 — All rights reserved 3
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4 Symbols (and abbreviated terms)

3D

AIMD

CABCC

CLD

CLO

Three Dimensional
Additive Increase / Multiplicative Decrease
Content-Aware Based Congestion Control

Cross-layer design

racc lavar Ontimization

FEC

HD

HTTP

LC

MDC

MEDIEVAL

MMT

MPEG

MPEG-TS

Osl

P2P

RTCP

RTP

SMART

SMS

STREP

SvC

TCP

Cross-ayer-Optimization

Forward Error Correction

High Definition

Hypertext Transfer Protocol

Layered Coding

Multimedia Description Coding

MultimEDia transport for moblIE Video AppLications
MPEG Media Transport

Moving Picture Experts Group

MPEG-Transport Stream

Open Systems Interconnection

Peer to Peer

Real-Time Control Protocol

Real-Time Protocol

Smart Multimedia Routing and Transport

Short Messages Services
Small.or'medium-scale focused research project

Scalable Video Coding

Tranemiccainn Cantral Protacol
HARSHHSSIO RS OHTOTrT=1Ot060T

TCP/IP

ubpP

UHD

VolP

WWWwW

Transmission Control Protocol/Internet Protocol
User Datagram Protocoll

Ultra-High definition

Voice over IP

World Wide Web

© ISO/IEC 2013 — All rights reserved


https://iecnorm.com/api/?name=59a54f7dec74c3cc35885ede37fdfcad

5

5.1

ISO/IEC TR 29181-6:2013(E)

Overview

Networks evolving to support of media

During the last few decades, the various research communities have carried out large research activities in
networking and grid e-Infrastructures, which have concluded with the needs of new types of networks and
distributed computing models of communication. In the mid-80s, the research activity was focused on the
Networking Layer (the lower layers of the stack) in order to improve overall quality of the end-to-end
transmission. In the mid-90s, the telecom boom has arrived and started advertising that networks were ready
for the end user. The trend of collaborative environments appeared, where networks were used only as a

tran
P25
GR

Tod
all
for
img
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P (peer-to-peer) were, and still are, the research lines for sea
ID or distributed computing.

rching these solutions, in the

ay, the research is focused on the two emerging layers. The first layer is the Scientific’'Data L4

ecently the
ayer called

yer, where

he data to be processed and transported will be collected. Scientific Data Layer deploys data fepositories

the scientific community and future generations of scientist supporting. (Jhe data repos
lemented in a coordinated way to be used as digital libraries, archives, data storage, access to
the necessary pooling of resources [6]. The second layer is a new Multimedia Layer, specifice

timedia data exchange between users on a computer network. Multimedia Layer can communig

with the Scientific Layer, GRID Layer, or Network Layer. It is dependent’on the multimedia applicg

the

Cu
the
RT
lays
corj
mid
deqd

type of network which it runs on.

Current Research
Mutimedia Layer

I

Scientific Layer

GRID Layer

1

) |

Figure 1 — Layers of research activity

New Media Layer Network Layer

rent multimedia research activities have focused on how to adapt the diverse characteristics
running network architecture by defining middle layer that provides particular features for this sqg
P/RTCP, RTP, fer’uncompressed video, MPEG-TS, and so on, are well-known examples of]
brs designedsfar this reason, to adapt the media content to the TCP/IP network. New middle I3
tinuous evelution to adapt themselves basically to users and underlying network requirement:
dle layers-are designed to adapt the media data to the Internet, over the classical stack of comr
igned in the 70s to transmit computer data from end-to-end user.

The
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the convergence of advanced graphics, media and live videoconferencing, which enables any kind of
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TCP/IP stack, and the protocols adopted for the media transport.
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Figure 2 — Current middle layers or protocols used for media

r demand for media-based services

ago, after the revolution of the WWW and the spreading of the Intefnetto the end user, the high
of the traffic in the backbone was based on raw data or time-independent content. Nowadays,
hanged towards the exchange of time-dependent media content; either streamed or live, betw
selves or between content providers and users. This change to the traffic types has affected
brnet framework, where intelligence is in the edges not,in(the core of the network, communica

ernet is already a media network based on P2Pvmedia traffic and time-dependent con
5 such as VoD (Video on Demand), videostreaming, and broadcasting. It is in this Internet whe
users generates the major part of the global IP\iraffic. In this regard, in 2009, media content, f
deo services, represented the 80 % and 90 %;of the global Internet traffic, respectively. Due to

5 with the increasing demand of media‘content such as HD, 3D, face-to-face video conferenc
ng, etc.

omized infrastructures, composed by clusters of VoD servers and high capacity network resourg

network to feed and defiver streamed and live media content to end users in a faster and m
y. The CDN is an associated hybrid-networking infrastructure that requires an enormous amoury
lization and fine-tuningto enable high quality media stream to be delivered along the network.
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46.2
EB

e / / |
f—fﬂ/ .

ﬂf————c:*j_r:,:‘:
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B Video File Sharing
B Daa B wWeb and OtherDals

*Lizco WHI June 2011

Figure 3 — IP network forecast according.to CISCO Visual Networking Index [4]

It must be remembered that current network started as a computer networking revolution, arjd now the
Intgrnet is evolving as a user driven network, based on various types of audio-visual media contgnt. So, the
chgnge in our traditional paradigm of an information and communication network which relies on{computers
and telecommunications is clearly movingitowards a new media network which shares all kind| of cultural
kndwledge, science, technology, arts, and-games.

Users are becoming into active players in the media-based networks. An evidence of this is the grpwth of the
corjtents generated by the users. Their interest in media contents is growing amazingly, and it is gxpected to
corftinuously increase in the near future. That means the people are the new driving forces in the désign of the
Future Network and will ‘introduce new requirements and demand for new services, applicgtions, and
fungtionalities.

So, the Future Network must start based on this reality, where users are continuously consumjng various
types of media, (music, TV series, etc.), both time-dependent and time-independent, and beginnjng to offer
self-generated‘videos to the network. People at home will start creating high quality contents, where the user
car] interactwith the contents and, even, generate and modify it in a collaborative manner. The problem is that
the|current Internet is not ready for this convergence between the real media world and networks| and future
derpands.

6 General concept of FN media transport

The media transport in the Future Network is based on the premises of simplicity and flexibility (evolvable) and
is focused on high quality multimedia communications.

This document introduces general concept of the Future Network based on the actual mechanisms and
protocols used to manipulate the multimedia data. To face this challenge, service-oriented architectures offer
a flexible approach, which enables to define services and compose multiple services in run-time or design-
time, to fit the requirements for particular media communications over heterogeneous context, for any kind of
media content, either time-dependent or time-independent. Future Network will go further than the application

© ISO/IEC 2013 — All rights reserved 7
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layer and go down to the communication protocols themselves, choosing in a dynamic fashion any kind of
basic services (e.g.: acknowledgement, sequence number, flow identification, congestion windows, etc.) and
media services (e.g.: content adaptation, scalability, transcoding, etc.) that are needed in a particular
communication, according to the parties capabilities and the media transport requirements. Thus, this
document describes a general concept of the media transport, as the media service composer element,
forming a common container with just the metadata needed, to compose and dynamically adapt specific
media services for a given communication for every sort of contents.

Basic Services

Attributes:
pr—

+ Specific

== + Service-related

i

Network Realm Application Realm

Container

Figure 4 — Container

6.1 Support of connection-oriented and connection:less model
The model
mainly inrx
where co

is designed as a service-oriented approach*for a flow-oriented context-aware network work
connection-oriented mode, although connection-less is allowed for particular sort of serviq
munications are composed in situ (using reusable components) according to the needs

ing
es,
and

requiremer

The media
fashion in g
by using T
relay eithe
level. So, H

ts of the consumed service.

transport in the future network should be able to work in connection-oriented and connection-|
atagram transmission, depending on the working environment. In Internet, most data are conve
CP with its strict flow and corgestion control. Even media applications using UDP transport protd
on RTP/RTCP, as transport / control protocols, or with a particular control scheme at applica
uture Network is designed to work with both modes, mainly as a connection-oriented but also &

eSS
yed
col
ion
sa

connection
regard updg
tweets). B
pattern acr

not
and
ast

ess mode accordingly to the communication characteristics. The connectionless mode does
n the on-line status’ of the peer on the other side, such as short messages services (SMS

oadcasting services may be set as connection-oriented communications following a multig
Dss the network, or connection-less in simplex communications such as traditional radio / TV.

6.2 Classification of basic services and composite service

Services ate>classified into basic (atomic), and composite services. Basic (atomic) services have individual
functions commonly used in networking protocols, e.g. acknowledgments, sequence numbers, flow control,
etc. These are well-defined and self-contained functions, used to deliver data in a self-adaptable, self-
configurable, and context-aware manner. Concretely, media services are those atomic can operate with
multimedia mechanisms (such as transcoding, VBCC, protection, etc.) that belong to the content realm which
may be executed by the same peer or by different peer to perform task in order to provide a higher level
media service. Composite services are the result of combining basic services. Each composite service or
application implies consuming different basic services or other composite services which may have possible
dependences between them. Service can involve one or more nodes, depending on the complexity of the
service. As a result, a container for each particular communication is generated.

Most error resilience techniques applied on real-time communications are FEC (Forward Error Correction),
which adds redundant information increasing the data rate. The application of interleaving mechanisms

© ISO/IEC 2013 — All rights reserved
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increases the probability of recovering lost multimedia data in the presence of bursty losses across the
network. These techniques can be applied according the data conveyed as a modular services in an atomic
architecture.

Composite Services

Basic Services

\ Adaptation 7

Media Services

Adaptation

Scalability

SN: Sequence number
TS: Timestamp
ACK: Acknowledment

Figure 5 — Basic services and composite services
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ANE also needs to deal with heterogeneous network, user capabilities and preference that n
time. The multiple MANEs interacts to provide the most/adequate various media deliy
to the recognized contexts. MANEs may configure media-specific routing information to pro
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media transport aspect, future network should be aware of contents and content receive
imized content delivery. The FN-should be able to provide efficient content routing and con
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lists problems of media transport in the current network.
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Current network architecture design is based on a hierarchical layered model like OSI or TCP/IP stacks. In
these models, networking functions and protocols are grouped in layers, according to a common objective and
scope. Thus, each layer performs different networking tasks, restricting inter-layer communication to
immediately adjacent layers. In theory, each layer is in charge of a group of functions, but in practice functions
overlap at different layers, adding protocol overhead and blurring the layered structure of the protocol stacks.

To send an RTP packet it is needed 20 bytes of the IPv4 header, 8 bytes of UDP, and 20 bytes more of RTP.
So, 48 bytes is needed for headers assuming that there is no additional information (optional fields). For IPv6
(40 bytes) the RTP headers add up to 68 bytes, and a TCP/IPv6 acknowledgement packet is 60 bytes, though
it only carries about 4 bytes of useful information. It must be remembered that TCP/IP network was designed
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to work over any sort of network, and for any sort of application. The main operation of TCP/IP is to transfer
data from end to end, by two different ways, connection oriented (TCP) or connectionless (UDP).

As example of useless fields on the current stack, when MPEG-TS (well self-structured media format with
several information used to “transport” media stream) is sent over the network, a lot of headers and additional
information about the MPEG stream are added. Some fields are already present in the RTP header,
increasing the amount of duplicated information, resulting in a waste of time and resources. This is an
important hint that these protocols need a hard redesign or be replaced. Historically, new features have been
added by means of inserting extra information in higher layers, instead of squeezing the capacities and

features of the existing ones.

7.2
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Limitation of Layered Coding
ered Coding (LC) is based on the idea of splitting a video stream into several hierarchical layers

ieved, as a receiver-driven adaptation system. The main drawbacks of this codingrare basically
real implementations of LC, such as wavelet-based solutions (DWT, e.g.: JPEG2000 and Dirg
C (Scalable Video Coding), require enormous computational complexity and)entail high delay,

No media-awareness

rent common congestion controls are focused on adapting-the data rate at bit level accor
vork available resources, instead of on adapting the content'(semantic approach). For exampld
ed congestion control is based on a transmission window,such as TCP that limits the amount o
smitted usually following the AIMD (Additive Increase fMultiplicative Decrease) algorithm acco
work status. Other congestion control approaches~closer to the multimedia world, such as

Hia-aware rate control and receiver-based mechanism, act over the sending data rate in a sm
h the strict data based congestion controls. However, these methods also treat the video fld
am adapted to the network conditions.

ure network should be focused on the_experience of the user, enabling a control according tg
tent conveyed instead of the networkistatus. As aforementioned, a bit-stream oriented conges
sed for time-independent media where a reliable and fast communication is pursued. On the
time-dependent media solutions.based on content adaptation are basically done over semar
pmeters, instead of over thethit stream. Both strategies act over the output data rate, ing
reasing the amount of bits issued according to the network congestion, but taking care of differ
bit-stream. As an example, if the content is a video stream (time-dependent media), accor
able conditions of thexnetwork and taking into account the nature of the data conveyed, the
adaptation is directly related to the adaptation in real time of the video source parameters, suc
resolution, the frame rate or the codec, instead of directly decreasing the data rate.

No information exchange between protocol stacks (layered network stack)

 Intérnét does not have any collaboration between different layers. The OSI reference model hg
brS¢as separate entities and abstract them by assigning specific roles and requirements to e
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rentty, tntermetis—used i variety of devices nciuding—wiretess—and cettutar devices—and—r

variety of

application including real-time multimedia videoconferences, VolP, and various other types of multimedia
streaming services. These trends has caused the network to face new problems which includes, adaptability
to dynamic changes of the network and traffic conditions, increase in number of connectivity, high effective
capacity utilization, low processing overhead within the network and end-systems. However, these new
requirements are difficult to handle by the IP-based network.

7.5 Support for new types of media

In the near future, the upcoming media types will be 3D contents, UHD (Ultra-High Definition), hologram. New
media types will need the support of high transmission rates, efficiency, and flexibility that is difficult to be
supported by the current network and current media systems. Currently 3D contents as well as 3D devices are
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delivered to the market places which are growing to interactive 3D contents such as 3D gaming. The UHD
enables applications and services such as telemedicine and super high-vision cinema, and super high-vision
theater. UHD contents needs high transmission rate which may cause problem when delivered in the current
unicast-based transport mechanisms. Different approach such as multipath-based transport mechanism is
needed to support such high quality contents [19].

7.6 Merging of current solutions in supporting media transport

Many research in the past for enhancing media transport was dedicated to defining efficient caching
architecture, techniques of media adaptation, and multicast service support, separately. An independent
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sport, solutions to the three approaches should be merged and dealt with altogether to find ‘m
lution in supporting media transport. Efficient caching architecture should be applied to\MA
bdia adaptation should be applied to MANE and end-devices, and FN should provide- effic
prvices.

s designed to support host-to-host applications such as telnet and ftp in~which the networ
b address of the host. However, Internet is used more and more in applications where the targg
s rather than the host. This trend has motivated content-oriented networking studies (e.g. DO
pse technologies did not change the functionality of Internet. Instead’they have adapted the us
erver which is a host that acts as a network element to provide-content based networking. Howg
Network should be aware of the content and its characteristics-to provided efficient content deliy

irements for media transport in Future Network

T-101 FN media transport framework“should support any types of media contents inclug
future types of media ranging from.very low to very high data rates and requiring different levg
and various types of communications such point-to-point, point-to-multipoint, and multipoint

Various types of content will appear in the future. Some example would be Ultra HD content, 3D contents,
of contents require high data rates in the network and meticulous processing capability in the media devic

T-102 FN media:transport framework should support wide range of devices able to consun
edia content (i.e~: smartphones and smart TVs) and provide suitable media transport service.

The media devices include media producing device, media consuming device, media storage device, MA

T-103 FN media transport framework should support identification of media content, me
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NOTE 1

The consuming device requests for a particular media contents to the media-based networks. The information

of the actual sender(s) or media contents processing procedures is irrelevant to the consuming device. The consuming
device should be able to identify the media contents.

NOTE 2

In certain occasion, the consuming device may needs to identify the servicing media devices to get

desired service. However, the identification of the media devices does not have to be based on the physical location.

REQ.FN-MT-104

the

FN media transport framework should support suitable delivery, in terms of delay (tight)

and / or reliability (losses), of data and content (time-independent media objects and time dependent media

objects).
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NOTE 1 The time-independent media object is a type of content that does not depend upon a presentation according
to the time-domain. Such example would be text, image, etc.

NOTE 2  The time-dependent media object is a type of content that has temporal relation amongst the media unit. Such
example would be multimedia video stream, continuous media.

REQ.FN-MT-105 FN media transport framework should be able to exchange information with other
modules by incorporating QoS/QoE related information from different module (i.e., network module,
application module, etc.).

NOTE Inter-module information exchange provides dynamic feedback of the QoS/QoE information across different
mOo(iUTES 10 provide adaptive Setting of Service control.

REQ.FN-MT-106 FN media transport framework should support content adaptation thfough [techniques
sudh as layered coding (LC) and multiple description coding (MDC), among others.

NOTE 1 LC is a coding feature that is used in SVC, in which the video stream is split inté)several hierarghical layers
conpisting of base layer and one or more enhancement layers.

NOTE2 MDC is a coding technique that fragments a single media stream in<{multiple substreams which can be
delivered over the network in different paths.

REQ.FN-MT-107 FN media transport framework should be able to{generate either in run-timg or design-
timg an adaptive and tailored container for each communication “according to both content apd network
requirements.

NOTE Replication of functions along the network stack is afeature of current internet that has to be wipgd out in the
FN.[Just use what it is really needed in one communication. Nevertheless, as FN is being set-up, just a bynch of well-
predlefined containers shall be probably used all the time beeoming the de facto containers.

REQ.FN-MT-108 FN media transport framework should be able to adapt the dynamic characteristic of media
acdording to both content and network requirements, as well as user preferences and choices.

NOTE Specific features such as synchronization between different streams (i.e., audio and video), timjng between
sender and receiver, data type identificatiof’ are functions performed by entities in certain communications. Thus,
depending on the kind of communication,.some specific features should be needed. For example, online communication,
jittef, and delay are crucial, but for offline data integrity becomes more important than others.

REQ.FN-MT-109 FN media transport framework should support security at media level to ensure privacy
and trustiness.

REQ.FN-MT-110 FN media transport framework should consider heterogeneous devices as npdes of the
netlvork which will bejable to initiate, handle and finalize tailored media content transmissions.

NOTE MANESs, core network equipment and terminal devices should have, apart of specific capabilities, common
fungtionalities.to handle the media flowing from, to and through them.

REQEN=-MT-111 FN media transport framework shall be based on the principles of simplicity, flexibility,
scdlability, and able to evolve over time

REQ.FN-MT-112 FN media transport framework should consider media transport in the DTN (Disruption-
Tolerant or Delay-Tolerant networkings).

NOTE 1 DTN is a network architecture that may lack continuous network connectivity. Use of local buffer is one
method to overcome the media transport over DTN.

NOTE 2 In future network mobile devices should be connected all the time to the network, but not always this situation

shall be possible. Ad-hoc networks, outside coverage range, disruptive connections, smart cities using sensor spread
around, enable a scenario where communications can be temporaly unavailable.
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8.2 Requirements related to functionality of MANE

REQ.FN-MT-201 FN MANE should support dynamic adaptation and configuration (i.e., combining,
separating, adding, orchestration or removing) of media objects.

REQ.FN-MT-202 FN MANE should support content adaptation to a wide range of device capabilities or
device resource limitations to underlying network characteristics, specific attachments and user

personalization.

NOTE
contents ba

Scalability and adaptation enables the contents to adapt to particular contexts. Content adaptation is to modify
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REQ.FN-
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NOTE

ed on the given input to generate an adapted output contents according to a particular context. such as the
bf the device used by the other party in a videoconference call. Adaptation can be performed in the spdtial,
ality domain, as well as simply modifying the codec applied in the case of audiovisual content.
T-203 FN MANE should support be context-aware of the network environment, of, the reldted
device/sysiem, of the characteristics of media contents and of the preference of the user.

The some of the contexts that the media transport:

digital devices with various capabilities will be sending and receiving media contents The device car be
ched to various types of network which can be wired or wireless.

status of the network that the device is connected to can be varied.

device can have various screen resolutions. The device may be stilin" a single place or moving acfoss
brent networks as with the movement of the user.

contents delivered may be time-dependent or time-independent.requiring various types of QoS/QoE.
T-204 FN MANE should support tailoring of container metadata according to applicatfon-
butes and network-related attributes.
T-205 FN MANE should support exchange of metadata information among MANEs alpng
nabling flexible interconnection at media level.
Current media delivery frameworks, suchras multicast or CDN, are not deployed globally (end-to-end) or
erent networks because of lack of interconnection among them. MANEs have to enable interconnectiop at
bnd facilitate network communication
T-206 FN MANE shouldt-have capabilities to cache/store media contents and enable delivery
M the cache/storage that'is located near to the end user.
Keeping in mind that-all"devices belong to the FN, and content flows from point to point/s, caching solutjons
r QoE and QoS~fer/content delivery, increasing rebustness, lowering delay and drifts, saving netork
mong others.
T-207 EN MANE should support interaction with non-MANE network equipment throligh
erfaces.and/or metadata inside containers.

on-MANE network equipment does not have to know what kind of traffic is conveying, but can act accorgling

some policies
but normal router

would not be able differentiate i-frame, however, MANE can inform the router to not to discard frame

with certain format.

REQ.FN-MT-208

FN MANE should support a signalling plane or protocol to enable aforementioned

features for both MANE and non-MANE devices (included terminals).

8.3 Requirements related to media delivery and network

REQ.FN-MT-301

NOTE

FN media transport framework should be resilient to delay, jitter, and losses.

In the current Internet, some functions are implemented in multiple layers. In order to avoid implementation of

same functions in multiple layers, discussion is needed to clearly specify which layer should handle the specified functions.
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Actually, the idea in Part 6 evokes to a network architecture where the protocol stack is tailored for each communication,
therefore duplication, in terms of features, will be avoided. It is also the idea behind the universal container.

REQ.FN-MT-302 FN media transport framework should support differentiation at content level in order to
enable a prioritized delivery based on the media.

NOTE: FN should provide method for the media transport to specify the priority based on the media contents.
Prioritization could be absolute (such as IntServ) or relative (such as DiffServ).

REQ.FN-MT-303

network environment.

FN media transport framework should support the seamless use of heterogeneous

REQ.FN-MT-304 FN media transport framework should support multipath delivery.

NOTE Content handling techniques, such as MDC and future media compositions or orchestrations, engble delivery
of multiple streams over the network from different paths.

REQ.FN-MT-305 FN media transport framework should support content-aware based congesfion control
(CABCC).

NOTE Current congestion controls, such as the TCP’s, are intrinsically related to‘the underlying network performance
instead of to the content transmitted, yielding many times in a lack of sense at media level.

REQ.FN-MT-306 FN media transport framework should support’mobility of users along differgnt network
and attachments.

NOTE FN should be able to provide seamless communicatién regardless the network, attachment or device.
REQ.FN-MT-308 FN media transport framework should be able to find the best path to enahle the best
QokE for users.
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Annex A
(informative)

Use cases for media transport

A.1 HD Multiparty videoconference
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Figure A.1 — Multiparty HD scenario
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uch scenarig is, composed by two planes, a control plane and a data plane. Data plane works ¢
P/IP stack with extra signalling to control the synchronization, or an extension to the RTP head¢
b and synchronize the multi-streaming generated for this technique. In the current solution,
he livessource will need to be aware of the receiving devices and delivers appropriate stream to
Hevice. Thus, sender may need to setup more than one session in order to provide appropr
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A.1.2 Fut

ure Network Solution

Future Network will be a content aware network able to provide a composite service to fit the specific
requirements for a given communication. MANE (Media Aware Network Element) will need to be aware of the
participating parties and their characteristics in terms of capability of the device, status of the interconnected
network, and preference of the users. The MANE manipulates the video to be adjusted to the receiving device.

In implementing this use case in the FN, a control plane is needed to establish, negotiate, monitor, and tear-
down the communication among the involved parties. A data plane to transport the data is required. During
the negotiation phase, current multimedia signalling application protocols determine the capabilities of the
parties participating in the call, entailing which kind of media will be issued over the network infrastructure.
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Future Network should go down to the communication protocols, choosing in a dynamic fashion the basic
services (i.e., acknowledgement, sequence number, flow identification, congestion windows, etc.) that are
needed in a particular communication, accordingly to the capabilities of the participating parties and the
characteristics of media to be transmitted. Taking into account of the existing communication environment and
traffic status as a reference, the basic services that could be negotiated amongst the parties can be:
sequencing, sub-stream synchronization, content handling, timestamping or global time referencing QoS
labelling, FCS of all data, content based congestion control, and back reporting with media statistics. These
services entail related attributes as part of the header fields of the container. Besides, there will be general
attributes such as media type (content to which a particular composite service is provided), parties
identification, and data length. The general attributes are attributes that has no relation to the communications
network used. And specific attributes are associated to the type of transmission network such as line number,
dath pointer (with regard to the content information conveyed, current offset), and media unij reference
(cufrent M-bit to signal the end of a media unit of the media object, in this case a frame). This\wil| result in a
group of attributes which conforms to the header of the total container to support each basie’serpice. Using
thid methodology, it is possible to avoid use of replicated functions and is possible to useenly thoge functions
that are needed to support a particular communication in a flexible way.

Services:
+ gequencing
+ sub-stream synchronization

+ timestamping or global time referencin .
. Qosmbeﬂlnqg 9 : 9 ~_ " Related Attributes

. . + FCS of all data
Basic Services + content based congestion control
+ back reporting with media statistics

General Attributes: Specific Attributes:
= media type + line number
=\ parties identification » data pointer
’l + data length » media unit reference
M b
n
MDC
(Multiple

. Description Coding) Media Services

Figure A.2 — Service for multistreaming communication

A.2 Web browsing

Multimedia\centents consume the largest part of the current traffic carried in the network, mainly pecause of
p2p applications of file sharing, live streaming and lately the Video on Demand application. In this scenario,
the[sécond majority traffic on the network is reserved to web browsing, an asynchronous reliablg service of

data—transfer-between—two—nodes-in—thenetworkfollowing—a—chent/servermodet—Actualty—this—is-the kind of
service for which the current TCP/IP network was primarily designed, to provide a reliable (using TCP) or fast
(UDP) communication between peers working over non-reliable physical networks.

A.2.1 Current Solution

Currently, web browsers uses HTTP/TCP/IP which performs a strict data control in order to assure the
complete data transfer between the server and the client without errors (integrity). This reliable communication
is achieved by means of a connection-oriented protocol at the transport level, the TCP, which performs also a
strict control, in terms of flow and congestion.
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A.2.2 Future Network Solution

Future Network will be a content aware network, by means of the control plane, which in the negotiation and
establishment process shall specify the type of media contents (time-dependent or time-independent). Hence,
in this scenario the basic services will be those that identify the peers and assure an asynchronous reliable
data transfer. Basic service shall be: sequencing, content handling, QoS labelling, FCS of all data, content
based congestion control, and acknowledgement. General attributes shall be media type (content to which a
particular composite service is provided), parties identification, and data length. Specific attributes, regardless
of the basic services and general attributes shall be the currently used HTTP attributes.

Services:

= sequencing

= Content handling

= QoS labelin .

. chofa”dﬂta ___ > Related Attributes

. \ = content based congestion control
Basic Services « acknowledgment
General Attributes: Specific Attribltes:
* media type » HTTP attributes

» parties identification

-l + data length

Ko

MDC
(Multiple

 Description Coding) | Media Services

Figure A.3 — Services for web browsing

A.3 Media Aware Network Element

A.3.1 Content-aware based cohgestion control

Media Awdre Network Elements are intended to be the network elements with higher functionalities related to
media transport instead of a)mere data relays. MANEs have capability to be aware of the contents thgt is
being conveyed and reacts over them accordingly to the rules defined, depended on the type of media content,
and being aware of network event, such as congestion.
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Figure A.4 — MANE reacting to congestion

shown in Figure A-4, there are two main streams, one conveying-time-dependent media data an
b-independent. In case of congestion, MANE’s reacts by adapting media contents accordi
racteristic of the media content. In the case of time-independent content, data may be queued
5ts instead of following a continuous stream. In case,of ime-dependent media, MANE may
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A.3.3 Seamless mobility
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Figure A.5 — MANE relaying on the require@ia data
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Annex B
(informative)

Related standardization and research activities

B.1 MMT (MPEG Media Transport)

MMT(MPEG Media Transport) is a standard developed by the ISO/IEC JTC 1/SC 29 which aims te.resq
blems of the existing multimedia transport, such as MPEG-2 TS and RTP. The MPEG32-TS and
t suitable for the current and future network and service environment with broadcastingyand mopile

various prg
RTP are ng

convergen¢e. MMT aims to provide efficient solution for the transport of various types of MPEG media in

heterogeng

The main d
listed as fo

- Eff

bagsed networks, including terrestrial, satellite and cable broadcastmnetworks. The standard will eng

bu

- Enpble the use of cross-layer designs to improve the Quality of Service/Experience (QoS/QoE).
incorporating QoS/QoE-related information from different. layers, the delivery and consumptior

me
- En
ne
he
ne

- En
sel

- En
m4

- En

- En

- Prg

MMT cons

ous network environment.

lows [14]:

Iding interoperable solutions for delivery and consumption of media in this context.

dia would be optimized.

able building integrated services with multiple ‘cemponents for hybrid delivery over heterogene
work environments. The specification shall provide the capability of seamless and efficient usg
erogeneous network environments, including broadcast, multicast, storage media and mo
works.

bble bi-directional low delay services and applications, such as online gaming and conversatid
vices.

able efficient signaling( delivery and utilization of multiple content protection and rig
nagement tools.

bble efficient content forwarding and relaying.
bble efficient‘one-to-many delivery.
visionzmeans for error immunity, including burst errors.

defs’ cross-layer design to deliver media adaptively to various types of network. It monitors

Ive

the

bjective of MMT is defined in the “MPEG Media Transport (MMT) Contextyand Objective” which is

cient delivery of media in an adaptive fashion over various networks’with the main emphasis on IP

ble

By
of

bus
e of
bile

nal

hts

the

network status 10 respond 10 the changes of the network condifions by periodically collecting QoS-rela

ted

parameters such as signal strength, available buffer size, packet loss ratio, delays, etc. This information is
conveyed to the application layer to conduct media adaptation.

The mechanism defined in MMT for cross-layer design that can be considered in the inter-modular information
exchange concept defined in this document.
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B.2 SMART of Ambient Network

Ambient Networks is a network integration design that seeks to solve problems relating to switching between
networks to maintain contact with the outside world. This project aims to develop a network software-driven
infrastructure that will run on top of all current or future network physical infrastructures to provide a way for
devices to connect to each other, and through each other to the outside world [15].

Ambient Networks is a large-scale collaborative project within the European Union's Sixth Framework
Programme that investigates future communications systems beyond today's fixed and 3rd generation mobile
networks [16].

Ambient Networks defines SMART (Smart Multimedia Routing and Transport) for media deliyery in the
heterogeneous network environment including mobile network. SMART provides distribution;~adaptation, and
cadhing of the media in the network in accordance with the context of the end-user with lvarioys end-user
terminals and network capability in the heterogeneous network. Each service are provided in the overlay
netivork, SSON(Service-specific Overlay Network), to deliver the appropriate media to the end-users. The
figyre shows the mapping of the media server(MS)/media client(MS) in the SSON-with the royters in the
underlying network.

Media applications/services

P

Ambient control space ) Mobility |
Trigger and context ! r and tlay I,
management o \ w Security domain

gement

Service-specific
overlay networks

Underlying nétwork
- infrastructure .~

-

Figure B.1 — SMART Multimedia Routing and Transport Architecture

Although the ambient network defines SMART for media delivery operating on the overlay fashion the
functionality of SMART. The media routing in the SMART has some resemblance with MANE. Features such
as media routing table and media caching/adaptation are part of the features that is considered in the FN
media transport.
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B.3 MEDIEVAL (MultimEDia transport for moblIE Video AppLications)

MEDIEVAL [17] is a Small or medium-scale focused research project (STREP) of the 7" Framework
Programme of the European Commission, addressing the core of the strategic objective "The Network of the
Future". MEDIEVAL defines a mobile video architecture with cross-layer mechanisms to provide high quality

of experience to users.

It has identified five key issues.

Specification of an interface between the video services and the underlying network mechanisms.

Enhanced wireless access to optim
De

Op
megchanisms.
Su
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sign of a novel dynamic mobility architecture adapted to video service requirements.

timization of the video delivery by means of Quality of Experience (QoE))driven netw

pport for broadcast and multicast video services, including Internet TV and/Rersonal Broadcastin

mponents of the MEDIEVAL architecture are illustrated in the figure,
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Figure B.2 — MEDIEVAL Vision

The MEDIEVAL architecture comprises of five key functionalities:

behaviour.

technology.
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Interaction with the underlying network to allow video services optimally customise the network

Enhanced wireless access to optimise video performance by exploiting the features of each wireless
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