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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL LIVING NETWORK ALLIANCE (DLNA) HOME NETWORKED
DEVICE INTEROPERABILITY GUIDELINES -

Part 1: Architecture and protocols

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stndard|t|on comprising
all national electrotechnical committees (IEC National Committees). The objeg to promote
international co-operation on all questions concerning standardization in the electf\
this end and in addition to other activities, IEC publishes International Sta
Technical Reports, Publicly Available Specifications (PAS) and Guides (R 3
Publication(s)”). Their preparation is entrusted to technical committees; a E i njtte®/interested
in the subject dealt with may participate in this preparatory work b Y
governmental organlzatlons Ilalsmg with the IEC also part|C|pate in th

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg as early as possible, an lnternatlonal
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

the latter.

5) IEC provides no marki
equipment declared to

6) All users should@
7) No liability must ch

International Standard IEC 62481-1 has been prepared by IEC technical committee 100:
Audio, video and multimedia systems and equipment.

The text of this standard is based on the following documents:

CbhV Report on voting
100/1127/CDV 100/1213/RVC

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 62481 series, published under the general title Digital living
network alliance (DLNA) home networked device interoperability guidelines, can B found on

the IEC website. ocuments
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The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date{ indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

@C‘@
S
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0 Introduction

0.1 General

Consumers are acquiring, viewing, and managing an increasing amount of digital media
(photos, music, and video) on devices in the consumer electronics (CE), mobile device, and
personal computer (PC) domains. Consumers want to conveniently enjoy that content —
regardless of the source — across different devices and locations in their homes. The digital
home vision integrates the Internet, mobile, and broadcast networks through a seamless,
interoperable network, which will provide a unique opportunity for manufacturers and
consumers alike. In order to deliver on this vision, it was recognized that a common set of
industry design guidelines would be required to allow companies to partjcipate in a growing
marketplace, leading to more innovation, simplicity, and value for consume

The digital living network alliance (DLNA) answered this challeng gtive to
develop a workable framework for interoperable product design~Jh e networked
device interoperability guidelines (hereinafter referred to as the i guidelines)
has been created in a unique cross-industry effort that combin R gver 100 CE,

PC-industry and mobile device companies from around the woxld d together with
the aim of achieving the world's first substantial platform e i rability between
[ Ny guidelines provide
product developers with a long-term architectur | specific guidance for IP-
networked platforms, devices and applications i G . The interoperability guidelines will

The media formats co

a) ASF recomm ed\p
b) IFO file form a
0.2 Purpose

The interop i consists of two volumes covering architecture and protocols
and media > ) vendors with the information needed to build interoperable

to ensure interoperabjlity. The interoperability guidelines fulfil that role.

The interoperability guidelines are based on an architecture (see Clause 4) that defines
interoperable components for devices and software infrastructure. It covers physical media,
network transports, device discovery and control, media management and control, media
formats, and media transport protocols.
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Table 1 — Interoperable components

Key technology ingredients
Functional components Technology ingredients
Connectivity Ethernet, IEEE 802.11 and Bluetooth
Networking IPv4 suite
Device discovery and control UPnP* Device Architecture v1.0
Media management and control UPnP AV v1 and UPnP Printer:1
Media formats Required and optional format profiles
Media transport HTTP (mandatory) and RTP (o;ﬂonal)

N

0.3 Audience

IEC and recognized normative
informative documents are listed in the

bibliography.
Clause 3 Terms@ 3 s Definitigns” of terms and acronyms used in this standard.
Clause 4 DLNA<home itecture: An overview of the DLNA home networking

architecture.

Clause 6 Guideline términology and conventions: Definitions for the compliance and usage
classifications used for guideline requirements.

Clause 7 Guideline requirements: Covers guideline requirements for DLNA devices
excluding media formats which are covered in another part of IEC 62481.

Annex A (informative) Network infrastructure device (NID) recommendations: Covers a
set of recommendations for home network infrastructure devices such as gateways, routers,
and hubs to ensure they work well with DLNA devices.

Annex B (informative) Tuner representation: Describes the way DLNA devices should
represent tuner-based content.

Annex C (informative) UPnP devices with multiple network interfaces: Describes how a
DLNA device can represent itself on multiple network interfaces. The annex also discusses
how a content source should expose content URI values for different network interfaces.
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Annex D (informative) Printer support: Introduces developers to the technical
considerations required to support printers and also discusses some of the usability aspects
of printing that are important for a good user experience.

Annex E (informative) Example applications of the uniform client data availability
model: Clarifies the general applicability of the uniform client data availability model
(UCDAM). It describes the data accessibility assumptions for both content sources and
content receivers. The UCDAM model strives for completeness by using examples derived
from stored, converted, and live content streams. The model also accounts for caching of data
by content receivers.

Annex F (informative) Auto-IP developer guidance: Provides guidance for developers on
extending Auto-IP support for IP stacks that have problems with full confofmance to Auto-IP.

security and NC power-saving modes.

Annex H (informative) RTP protocol stack and SDP/R
graphic layout of the protocol stack for the RTP transpo

s
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DIGITAL LIVING NETWORK ALLIANCE (DLNA) HOME NETWORKED
DEVICE INTEROPERABILITY GUIDELINES -

Part 1: Architecture and protocols

1 Scope

This part of IEC 62481 specifies the information needed to build interorable networked

media transport protocols. This standard also provides product dé
architectural view, plus specific guidance for IP-networked platfofr
in the home.

2 Normative references

associated audio inform

ISO/IEC 13818
associated audio Tt

IEEE 802.1D:2004~\JEEE Standard for Information technology — Telecommunications and
information exchange between systems — IEEE standard for local and metropolitan area
networks — Common specifications — Media access control (MAC) Bridges

IEEE 802.1Q:2003, /IEEE Standard for Information Technology — Telecommunications and
information exchange between systems — IEEE standard for local and metropolitan area
networks — Common specifications — Virtual Bridged Local Area Networks

IEEE 802.3:2002, |IEEE Standard for information technology — Telecommunications and
information exchange between systems — Local and metropolitan area networks — Specific
requirements — Part 3: Carrier sense multiple access with collision detection (CSMA/CD)
access method and physical layer specification

IEEE 802, IEEE Standard for information technology — Telecommunications and information
exchange between systems — Local and metropolitan area networks — Specific requirements —
Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
specifications ocuments
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3 Terms, definitions and acronyms
For the purposes of this document, the following terms, definitions and acronyms apply.

3.1 Terms and definitions

3.1.1

AC 3

audio format standard for delivering up to 5.1 audio channels developed by Dolby
Laboratories popularly known as Dolby Digital

3.1.2
access point
AP

device specially configured as a network infrastructure device
network (WLAN)

3.1.3

acknowledge

ACK

term typically used to describe an
received

3.1.4

address resolution protocol
ARP
protocol in the TCP/IPfam - gddress to a hardware address, such as an

NOTE The definition 0f.gn ADU is different for each media stream. For audio media streams, an ADU is typically
an audio frame. For video media streams, an ADU is typically a "slice" (for example, an NAL unit) or, in some
cases, a complete video picture. Also, as a special case when MPEG-2 TS encapsulation is used, each TS packet
is an ADU.

3.1.7

audio/visual profile

AVP

profile used for the RTP media transport

3.1.8

authentication\

process by which an entity verifies that another entity is who or what it claims to be (examples
of entities are: device, person, process.)

NOTE Authentication for Bluetooth is defined in Specification of the Bluetooth System (Volume 1 — Core,

Volume 2 — Profiles, Addendum, Errata), Specification of the Bluetooth System, version 1.1, Bluetooth SIG,

February 22, 2001, as the process of verifying which device is at the other end of the link. Autbraatﬁrrﬁ
ents
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performed for devices based on their Bluetooth Address (BD_ADDR). In Bluetooth this is achieved by the
authentication procedure based on the mutually stored link key or by pairing.

3.1.9

authorization

process of access check to determine whether the authenticated entity has access to the
resource

NOTE Authorization for Bluetooth is defined in Specification of the Bluetooth System (Volume 1 — Core, Volume 2
— Profiles, Addendum, Errata), Specification of the Bluetooth System, version 1.1, Bluetooth SIG, February 22,
2001, as the process of deciding if a device is allowed to have access to a particular service. This is where the
concept of “trusted” exists. Trusted devices (authenticated and indicated as "trusted") are allowed access to
services. Untrusted or unknown devices may require authorization based on user interaction before access to
services is granted. This does not exclude the case where the authorization might be given by an application
automatically. Authorization for Bluetooth always includes authentication.

3.1.10

extended audio/visual profile for RTCP-based feedback
AVPF

profile used for the RTP media transport

3.1.11

AVTransport:1 Service
AVT

UPnP service that provides network-based contr
play, stop, pause, next, previous, and se

rt operations such as

3.1.12

background user priority
BK

priority-based QoS level for

3.1.13
bearer

physical and Iin@el 3

3.1.14
best-effort userp
BE

priority-based

as Bluetooth or IEEE 802.11

3.1.15
bluetooth de
BD_ADDR

unique 48-bit bluetooth hardware address

3.1.16

Bluetooth network encapsulation protocol
BNEP

bluetooth PAN profile concept

3.1.17
cacheable content
content binaries whose binary representations remain static over time

NOTE By default, HTTP allows intermediate HTTP caches to store such items and respond to similar HTTP
requests as a means to accelerate the interaction with the user. In the interoperability guidelines cacheable content
includes (but it is not limited to) : Image, audio, AV content that exists as stored files. Content resulting from
transcoding or encoding operations when the output binaries can be preserved over time.
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3.1.18

canonical name

CNAME

canonical endpoint identifier used to associate streams and differenciate sources in RTP
media transport

3.1.19

channel

channel refers to one or more media streams that together constitute a unique entity for the
purpose of announcement, selection, and rendering

3.1.20

coded data buffer
CDB

data buffer used for the RTP media transport, buffer space tha
data before decoding

3.1.21
ConnectionManager:1 Service
CMS
UPnP service that provides information about
formats of a UPnP device, a standard

port protocols and media

3.1.22
consumer electronics
CE

class of devices used in
phones

3.1.23
content
aggregation of on

3.1.24
content bina
binary represe
links

t for the purpose of storage or transfer over communication

3.1.25
ContentDirectory:
CDS

UPnP service that provides network-based discovery of content, a standard UPnP DCP

3.1.26
content receiver
endpoint that consumes content received via a network transfer from another endpoint

3.1.27
content source
endpoint that places content onto the network for transfer to another endpoint

3.1.28
content transformation
transcoding, transrating, or scaling of a content binary
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3.1.29

contributing source

CSRC

source used for the RTP media transport

3.1.30

Data — High Rates 1 through 5

DH1-5

bluetooth specific physical layer packet types

3.1.31

Data — Medium Rates 1 through 5

DM1-5

bluetooth specific physical layer packet types

3.1.32

decoder friendly point
point in the stream that the decoder can begin to process data
information about the stream so that the decoder can bégin
create a valid output rendering

3.1.33

device architecture 1.0
DA

UPnP device architecture version 1.0 docu

e

3.1.34
device capability

NOTE A device capability [ca d_be& deployed in conjunction with an implementation of a
valid DLNA device class. Si 9 i 8s not stand alone, it is not required to have components in
all layers of the DLNA i may have a one-to-one correspondence to a device function.
A device capability It i implemented as an addition to at least one device class.

3.1.35

device categor

group of devite he same environmental characteristics and sharing common
system usages thatg home networking use case scenarios

NOTE Exaryples iged s standrad are home network device (HND), mobile handheld device (MHD), and
home infrastructure devise (PND). While device classes are grouped within a device category, a single physical
lasses that fall into multiple device categpries.

3.1.36

device class

class defined by a set of device functions. It specifies the features supported on a device
regardless of its physical attributes

NOTE Examples used within this document are digital media server (DMS) and digital media player (DMP). A
single device may support multiple device classes. A DLNA device must support a least one device class and may
support one or more device capabilities A device class is the certifiable entity in DLNA

3.1.37

device control protocol

DCP

specification that is standardized by the UPnP forum

NOTE Related specifications produced by a UPnP working committee are often identified by the working
committee name. For example, UPnP AV 1 DCP.
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3.1.38

device discovery and control

DDC

section heading in the interoperability guidelines that defines the underlying interoperability
architecture for the discovery and control devices

3.1.39

device function

non-decomposable operational property (for example, IP connectivity) which should be
supported by existing standards

3.1.40

device option
function which provides optional extensibility to existing device funci
new optional device function to the DLNA architecture

3.1.41

device type

specific device defined by its realization and its usage mod DMD players, TVs, DVRs,
mobile phones, printers, cameras, picture frames, etc., iCh imapily for marketing

3.1.42
differentiated services (DiffServ) cod
DSCP
QoS field, defined by the DiffServ disciplin gund in the layer 3 header of IP
packets

3.1.43

DIDL

XML schema for risre
3.1.44

Digital item declara

DIDL-Lite

XML schema used P Forum for representing the metadata of digital content using
a subset of the D bh additional metadata properties defined by the UPnP Forum
3.1.45

digital media

DMC
DLNA device class” having home network environmental characteristics, with the role of
finding content exposed by a DMS and matching it to the rendering capacities of a DMR and
setting up the connections between the DMS and the DMR

3.1.46

digital media player

DMP

DLNA device class having home network environmental characteristics, with the role of
finding content exposed by a DMS and rendering the content locally

3.1.47

digital media printer

DMPr

DLNA device class having home network environmental characteristics, with the role of
providing document and image printing services to other DLNA devices
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3.1.48

digital media renderer

DMR

DLNA device class having home network environmental characteristics, with the role of
rendering content it receives after being setup by another network entity

3.1.49

digital media server

DMS

DLNA device class having home network environmental characteristics, with the role of
exposing and distributing content throughout the home

3.1.50

digital video broadcasting

DVB

one of the standard bodies for digital television broadcasting

3.1.51

DLNA QoS user priority
DLNAQOS_UP
DLNA-defined QoS label used to correlate an underlyi
access category to a DLNA traffic type(s)

user’priority and WMM

3.1.52

domain name system
DNS

protocol that enables hierarchical na ains and addresses which includes
the means to translate between numerical d text host names

3.1.53
dynamic host config
DHCP

protocol to autoall 4 2§ and other network configuration information to
network nodes

3.1.54
elementary
ES

single styéa PEG-2 carried components

3.1.55
exposed
content that is listed"by a UPnP AV ContentDirectory service (CDS) and may not necessarily
exist at the time that it is exposed (i.e. will require transcoding or conversion)

3.1.56

extensible markup language

XML

text-based declarative language used to describe structured data for information exchange

3.1.57

full TS

piece-wise constant rate MPEG-2 transport stream that is fully compliant with 2.4.2.2 of
ISO/IEC 13818-1 which is characterized by a consistent temporal relationship (or "even
spacing") between any two adjacent TS packets
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3.1.58

high definition

HD

picture quality at an HDTV level

3.1.59

high definition television

HDTV

television system which provides a higher quality display, with a vertical resolution display
from 720p to 1080i and higher and an aspect ratio (the width to height ratio of the screen) of
16:9, for a viewing experience similar to watching a movie

3.1.60

home infrastructure device
HID

device category that groups together all the applicable DLNA dev
support for interoperability between device classes of differg
device classes in this device category are: MNCF and MIU

3.1.61

home network device

HND

device category that groups together all the 2
network environmental characteristic ;

category are: DMS, DMP, DMR, DMC\an

3.1.62
hyper text transfer protocol
HTTP

protocol for transferring
one end, and an HTTP,

3.1.63 Q
ideal network conditi

conditions of a net

NOTE The effegtive ) should be substantially greater than the aggregate bandwidth of the content
under test, and(thereNare no dd| ionaldevices competing for available network resources at the time of test.

3.1.64

new type of te vakiable defined by the AVTransport and RenderingControl services which
are state variables.asgociated with a virtual instance of a service

NOTE Both services use an evented state variable by the name of LastChange, to report a value change of an
instance state variable.

3.1.65

interactive transfer

media transfer mode where content that does not contain internal timing information is being
transferred for the purpose of immediate user interaction with the content, for example,
sending images that are to be displayed immediately to a user

3.1.66

Internet control message protocol

ICMP

protocol in the TCP/IP family that is used for out-of-band messages related to network
operation
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3.1.67

Internet gateway device

IGD

multifunction network infrastructure device that routes and/or bridges global internet with the
local area network

3.1.68

Internet protocol version 4
IPv4

OSI network layer 3 protocol

3.1.69

joint photographic experts group

JPEG

coding standard for compression of still images (pictures)

3.1.70
linear pulse code modulation
LPCM
uncompressed audio encoding

3.1.711

link-level bearer

bearer restricting the concept to inclydeNonl
for the 1ISO's OSI model

d link-layers as described

3.1.72
link management protoco
LMP
Bluetooth specific protpco

3.1.73
local area netw@
LAN

closely administere

) such as within the home or office

3.1.74
logical link &
L2CAP
bluetooth

3.1.75
low frequency enhancement

LFE

DVB-specified way to transmit additional sound information

3.1.76
media class
type of media a device type or device class supports

NOTE The media classes used in this document are image, audio only, and video with audio (AV).

3.1.77

media collection file

content binary whose purpose is to reference other content binaries usually for sequenced
playback, often used for audio or AV playlists or image slideshows
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3.1.78

media format

format type for content of a media class that is exposed by a UPnP AV MediaServer
contained in a device that acts as a DMS

NOTE Examples for the media classes are: Image — JPEG; Audio — LPCM; AV — MPEG-2.

3.1.79

media formats

MF

section heading in the interoperability guidelines

3.1.80

media interoperability unit

MIU

DLNA device class that provides media format interoperability be ice the HND
and MHD device categpries

3.1.81
media management

MM

section heading in the interoperability guidelines
3.1.82

MediaRenderer:1 Control Point

MRCP

3.1.83
MediaRenderer:1 Device
MRD

minimally a Me
service

NOTE The MediaRefide ification i andard UPnP DCP.

MediaServer:1 Device

MSD

UPnP device that provides network-based discovery of content where, minimally, a
MediaServer must have a ConnectionManager Service and a ContentDirectory Service.

NOTE The MediaServer specification is a standard UPnP DCP.

3.1.86

media stream

single elementary stream or MPEG-2 TS or MPEG-2 PS multiplex as used for the RTP media
transport

3.1.87
media transfer mode
type of transfer used to deliver content from a content source to a content receiver
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NOTE There are three types of DLNA media transfer modes: streaming transfer, interactive transfer and
background transfer.

3.1.88

media transport

MT

section heading in the interoperability guidelines

3.1.89

mobile digital media controller
M-DMC

DLNA device class having mobile handheld environmental characteristics, with the role of
finding content exposed by an M-DMS and matching it to the rendering capacities of a DMR
and setting up the connections between the M-DMS and the DMR

3.1.90

mobile digital media downloader
M-DMD

DLNA device class having mobile handheld environmenta) _cha - role of
downloading content from an M-DMS

3.1.91

mobile digital media player
M-DMP

DLNA device class having mobile hg
finding content exposed by an M-DMSa

with the role of

3.1.92

mobile digital media servg
M-DMS
DLNA device class having o y with the role of

3.1.93 Q
mobile digital medje

M-DMU
DLNA device cl

r

andheld environmental characteristics, with the role of

3.1.94
mobile ha
MHD
device category thatgroups together all the applicable DLNA device classes with mobile
handheld environmental characteristics (requirements), where device classes in this device
category are: M-DMS, M-DMP, M-DMD, M-DMU, and M-DMC

3.1.95

mobile network connectivity function

MNCF

DLNA device class that provides interoperability by bridging the network connectivity layer
between devices in the HND and MHD device categpries

3.1.96

multimedia home platform

MHP

optional application interface used together with MPEG-2 transmissions
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3.1.97

multipurpose Internet mail extension

MIME

standard system for identifying the type of data contained in a file which is an Internet
protocol that allows sending binary files across the Internet as attachments to e-mail
messages including graphics, photos, sound, video files, and formatted text documents

3.1.98

national television systems committee

NTSC

standard for broadcast and reception of analogue television signals

3.1.99
native device

3.1.100

network abstraction layer unit
NAL unit

term specific to H.264 RTP payload format which j
string (as defined in IETF RFC 3984, RTP Paylogd, F

3.1.101

network access point

NAP

Bluetooth PAN profile concept

3.1.102
networking and conng
NC

section heading@e

3.1.103
network de-jitte
buffer space that a for de-jittering and de-interleaving as used for the RTP

RTP header and payload

network infra J evice
NID
device which provid€s supporting functionality in the home network such as access points,
bridges, Internet gateways, routers, and switches, but which is not a member of the normative
HID device category

NOTE These devices facilitate a good user experience with DLNA devices but are only covered at this time in this
standard by informative recommendations in Annex A.

3.1.105

non-cacheable content

content binaries whose binary representations are valid only for one particular transaction at a
particular instant of time

NOTE Intermediate HTTP caches need directives to prevent the default caching of such content. In these
interoperability guidelines non-cacheable content includes (but it is not limited to): live TV streams. Content
resulting from transcoding or encoding operations when the output binaries have been optimized for a particular
transaction (for example, encoding to match the channel conditions for a given transaction).
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3.1.106

open systems interconnection
oSl

networking stack model (7 layers)

3.1.107

PAN user

PANU

bluetooth PAN profile concept

3.1.108
partial SPTS
partial MPEG-2 transport stream which is also a single program transport § W (SPTS)

3.1.109

personal area network
PAN

one of the Bluetooth profiles

3.1.110

personal computer

PC

general-purpose computer equipped with a mic 35§ nd designed to run commercial
(\'e ie W @r fof an individual user

3.1.111

phase alternating line
PAL

standard for broadcast an

3.1.112

portable network grag
PNG

coding standard f
3.1.113

post-decode
mpressed data before rendering as used for the RTP media

hypothetical reference decoder buffer that is used to contain a media (audio/video) stream
after it has arrived from the network and before it is decoded into a renderable frame as used
for the RTP media transport

3.1.115

printer

device defined in UPnP Printer:1 Annex A V1.0, Printer:1 Device Template Version 1.01 with
Annex A — Optional Service Addition V1.0

NOTE Printers are required to provide a printer service called PrintEnhanced and can optionally provide other
services (for example, a fax service). In the case of the DLNA DMPr device class, the required print service is
PrintEnhanced:1.

3.1.116
printer control point
PrCP

UPnNP control point that issues actions to a PrD
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3.1.117

printer device

PrD

UPnP device that provides network-based control for the printing, which minimally must have
a PrintEnhanced service

NOTE The printer device specification is a standard UPnP DCP.

3.1.118

printing controller
DLNA device capability that contains a UPnP control point that allows the user to select the
content they want to print, select the printer they want to use and monitor the status on the
job.

to the printer. A printing controller can be the source of Image content (+PR1+)
used in these guidelines are +PR1+ and +PR2+.

3.1.119

program clock reference

PCR

term defined by ISO/IEC 13818-1

3.1.120
program stream
PS

content binary stream usually in referent 2am format

3.1.121

quality of service
QoS

quality of service to
results

3.1.122 Q

real time protocol
RTP
media transport tha <end network transport functions for transmitting real-time
data, such @s 7 gs services such as payload type identification, sequence
numbering, tin Aping, and delivery monitoring

ability of a network to deliver predictable

3.1.123
receiver buffe
total buffer space d to store data received from the server before the decoding as used for
the RTP media transport

3.1.124

receiving endpoint

endpoint defined specifically through 7.5.6.2.4, which requires an RTP client and an RTSP
client

3.1.125

renderingControl:1 Service

RCS

UPnP service that provides network-based control for the adjustment of rendering attributes
such as volume, brightness, contrast, and mute, a standard UPnP DCP
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3.1.126

rendering endpoint

term used to denote any device class that receives content for playback or streaming
scenarios, for example, the DMP or M-DMD device classes

3.1.127

RTP media transport

transport mechanism for real-time media streams between DLNA device classes and
capabilities

NOTE This transport mechanism uses RTP, RTCP, RTSP, SDP protocols, and RTP payload formats with their
associated media profiles.

3.1.128

RTP session
one or more RTP streams that are transmitted to the same destinafi
port

3.1.129
RTP stream
media stream that is encapsulated in

NOTE All of the RTP packets have the same e same RTP session.

3.1.130
RTSP session

complete RTSP "transa

NOTE RTSP sess@ i

3.1.131
scaling
changing the

3.1.132
service eqQntre
SCPD
XML-encoded fi ribing a UPnP service known as a service description file

3.1.133

serving endpoint

endpoint defined specifically through 7.5.6.2.3, which includes the RTP server and RTSP
server

3.1.134

simple object access protocol

SOAP

XML-based messaging protocol used to exchange service requests and responses over a
network

3.1.135

simple service discovery protocol
SSDP

UPnNP device discovery protocol
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3.1.136

streaming transfer

term indicating that the packets are transferred minimally at a rate sufficient for real-time
rendering for audio and AV streams

NOTE This definition does not imply that the receiving endpoint will always render content exchanged using
streaming transfer (for example, it may store the content).

3.1.137

system usage

usage which describes a device interaction model between device classes and/or device
capabilities derived when enabling home networking use case scenarios

3.1.138
test conditions
test conditions when all of the following conditions are satisfied:

- only 1 content receiver and only 1 content source;

- only 1 active connection at any given time

ndors before testing begins
to have sufficient resources to successfully complete the stated ftest pequi . es interact with each other
under ideal network conditions.

3.1.139

tagged image file format
TIFF

media format of still images (pictures)

3.1.140
transcoding
changing the coding s

3.1.141 Q
transmission contrg

TCP

protocol in the TG the reliable exchange of data over a network

3.1.142
transpa

TS

content binar usually in reference to an MPEG-2 AV stream format

3.1.143

transrating

changing the rate or compression parameters used within the coding system for a content
binary

3.1.144

uniform resource identifier

URI

W3C's codification of the name and address syntax of present and future objects on the
Internet

NOTE In its most basic form, a URI consists of a scheme name (such as file, http, ftp, news, mailto, gopher)
followed by a colon, followed by a path whose nature is determined by the scheme that precedes it. URI is the
umbrella term for URNs, URLs, and all other uniform resource identifiers.
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3.1.145
UPnP
architecture for pervasive peer-to-peer network connectivity of devices of all form factors

NOTE It is designed to bring easy-to-use, flexible, standards-based connectivity to ad hoc or unmanaged
networks whether in the home, in a small business, public spaces, or attached to the Internet. It is a distributed,
open networking architecture that leverages TCP/IP and Web technologies to enable seamless proximity
networking in addition to control and data transfer among networked devices in the home, office, and public spaces.

3.1.146

UPnP control point

CP

generic reference to any UPnP control point

3.1.147

user datagram protocol
UDP

protocol in the TCP/IP family used for the unreliable exchange gf'c

3.1.148
user priority
UP

3.1.149

video user priority

Vi

priority-based QoS level fg

3.1.150

virtual instance
mechanism by v@
F ransport and RenderingControl services should interact with a

virtual instance of thg seryvite S nce is identified by a non-negative instancelD value.

g multiple instances of the same UPnP service

3.1.152
virtual server

DMS or M-DMS which exposes content existing on another DMS or M-DMS, possibly
containing additional media types through content transformation

3.1.153
VLAN tag
field on a layer-2 packet header defined by IEEE 802.1Q-2003

3.1.154

voice user priority

VO

priority-based QoS level for voice user priority
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3.1.155

wide area network

WAN

usually in reference to the network outside the home or office typically in reference to the
entire global Internet

3.1.156

Wi-Fi multimedia

WMM

name used to describe the QoS guidelines and associated test plans published by the Wi-Fi
Alliance for IEEE 802.11 wireless networks

3.1.157
ATpcR

streams”.

3.2 Acronyms

AV Audio with Video

BT Bluetooth

DLNAQOS

DVD

DVR

IP

IPR

MPEG-

NC-PS ork Connectivity Power Saving
PVR Personal Video Recorder

RTCP Real Time Control Protocol

RTSP Real Time Streaming Protocol
SDES Session Description Item

SDP Session Description Protocol

SPTS Single Program Transport Stream
SSRC Synchronization Source

TTS Timestamped Transport Stream Documents
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URL Uniform Resource Locator

UTF Unicode Transformation Format
VLAN Virtual Local Area Network

4 DLNA home network architecture
4.1 General

To achieve interoperability between connected digital media devices in the_home, a common

functional components within the networking architecture of the
The interoperability guidelines define usage of these functi

Media formats

Media transport TTNOM}\&FMM{(TP ]
N
UP%\M1 and printer:1 ]
N

nP device architecture 1.0 ]

[ IPv4 protocol suite ]

Wired: 802.3i, 802.3u
Wireless: 802.11 a/ b/g
Wireless: Bluetooth
Other: Priority- basedQoS

IEC 1569/07

Figure 1 — DLNA functional components

4.2 Networking and connectivity
4.2.1 General

The IPv4 protocol suite is the foundation for networking and connectivity for DLNA devices in
the digital home. IP also provides the underlying network communications for applications on
the Internet. Based on industry-standard specifications from the IETF, IP is implemented and
supported in a wide range of devices. IP has the following advantages for use by DLNA
devices.

e |P has demonstrated that it allows applications to run over different network topologies
transparently.

e [P allows connecting every device in the home to the Internet.

e |P connectivity solutions are widely used and are cost-effective. The most common ones
are Ethernet (802.3i and 802.3u) and wireless technologies (802.11a, BOBHELﬂ’ﬁents
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802.11g) for devices in the home networking environment. In the mobile handheld
environment, Bluetooth is the prevalent wireless technology in use.

Subclause 7.2 specifies the detailed guidelines to enable interoperability between DLNA
devices in the digital home. In addition, the home environment requires supporting network
infrastructure, such as access points, bridges, Internet gateways, routers, and switches.
These non-normative devices are referred to in this standard as network infrastructure
devices (NID). Annex A provides informative recommendations for network infrastructure
devices to facilitate a good user experience and interoperability with DLNA devices.

4.2.2 Network quality of service

Multimedia applications on IP networks benefit from quality of service (QoS)kfunctionality to
optimize the way shared network resources are allocated among different\applications.
Without QoS, all applications running on different devices have a:

pr|or|t|es and balanced performanc types in addition to

4.3

Device discovery and control enables 3 e network to discover the presence
and capabilities of other/device 9 d collaborate with these devices in a
uniform and consistent m architecture, version 1.0, addresses all of
these needs and simp g_in/ the home. For this reason, UPnP device
architecture is the

specifies the d

digital home.

4.4

technol

solution fo

The UPnP AV archjtecture defines the interaction model between UPnP AV devices and
associated control point applications. UPnP AV devices can instantiate themselves in a
variety of form factors, including (but not limited to) TVs, VCRs, DVD players, set-top boxes,
stereo systems, still-image cameras, portable media players, cell phones, and PCs. The
UPnP AV architecture allows devices to support entertainment content in any format using
any media transfer protocol. The UPnP AV specification defines two types of UPnP devices
on the home network: UPnP AV MediaServers and UPnP AV MediaRenderers. The
specifications also define four services hosted by UPnP AV MediaServers and UPnP AV
MediaRenderers. The existence of UPnP control points that interact with UPnP AV devices
and services is implied.

a) Content directory service: Exposes the available content.

b) Connection manager service: Determines how the content can be transferred from the
UPnP AV MediaServer to the UPnP AV MediaRenderer devices.

c) AV transport service: Controls the flow of the content.

d) Rendering control service: Controls how the content is played.
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The UPnP printer architecture defines the interaction model between UPnP printing devices
and associated control point applications. Examples of UPnP printer devices are photo
printers. The UPnP printer architecture defines a UPnP printer device which specifies the
UPnP PrintEnhanced:1 service which in turn specifies XHTML-print, CSS print, and CSS print
enhanced layout extension as the page description language.

See Clause 5 for further information on how UPnP technology components are mapped into
DLNA device classes.

Subclause 7.4 specifies the detailed guidelines to enable interoperability between DLNA
devices in the digital home.

4.5 Media formats

Media formats describe how content is encoded and formatted for tpdRs ort anchrendering on

the home network. The DLNA media format model is mtended basefine for
network interoperability while encouraging continued innovati nology
For each device category, the DLNA media format model d el of Wwapdatory and
optional media format profiles for each of the three classes© i ing, audio, and AV.
A media format profile is a set of attributes, parameters ' mpression level
details sufficient to descrlbe the media format of a gbnte enable interoperability

unit performs basic
ent device categpries. In
onversion between optional
and mandatory formats to ensure that \ , . IEC 62481-2
specifies the detailed guidelines to er \ bility between DLNA devices in the
digital home.

devices of different device categprles the
translatlon between the requwed megdia for

4.6 Media transport

Media transport defines e cross the home network. DLNA devices that
source or receiv across the home network must support HTTP as the baseline
transport mechazz% ohtent. In addition, the RTP transport can optionally
be used as a media mandatory requirements for HTTP must always be

supported. Subcl e e |f|es thevdetailed guidelines to enable interoperability between
DLNA devices in i 3

5.1

The interoperability” guidelines address the requirements of devices with differing
environmental characteristics, such as home network and mobile handheld devices. Home
network devices (HNDs) and mobile handheld devices (MHDs) are device categpries that
have a differing set of requirements in media formats and network connectivity. This clause
provides a device model with consistent terms and usages for these device categpries. To
support interoperability between home network devices and mobile handheld devices, it is
possible for a home network device to meet all the requirements for the corresponding mobile
handheld device. It is also possible for a mobile handheld device to meet all the requirements
for the corresponding home network device. In these cases, such a device is a member of
both the HND and a MHD device categpries; but, in most cases, that may not be feasible, so
another way to achieve interoperability is via a group of devices that will be able to provide
bridging or content transformation services between these two device categpries. These
devices belong to a device category referred to as the home infrastructure device (HID). The
following summarizes these devices.
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° Bridging network connectivity between the MHD and the HND device categpries (7.2).

° Media format interoperability services between the MHD and the HND device
categpries (7.7).

In summary, the key points about device categpries are as follows.
e Each is uniquely optimized for the requirements of a particular environment.
e The device guidelines focus on interoperability of devices within a device category.

e There are guidelines for devices which facilitate interoperability between device categpries.

e A device may choose to be a member of multiple device categpries.

5.2 Device model elements

networking use case scenarios. An exa i atégory is the set of all device

classes with system usages that g ire in media formats and network
connectivity in a home network enV|r nm HND. Device classes are grouped
within a device category, ay fall into multiple device categpries

An example is a

capabilities. System usages a i N enabling home networking use case scenarios.
and playing contiai

usage.
A device cla e functions (at least one) aggregated to be used in a system
usage that @nabl Ve I orking AV use case scenarios. A device class must provide
support DLNA architecture except when defined within the home
infrastrusture™d ategory which is providing interoperability between one or more layers
in the DLNA A device class is a certifiable entity by DLNA and is derived from

physical attributes.™>&n example of a device class is a device with the role of exposing and
distributing content throughout the home such as a DMS. A single physical device may
support multiple device classes.

A device capability is a set of device functions (at least one) aggregated to be used in a
system usage that is enabling home networking AV use case scenarios. A device capability
does not provide support for all layers in the DLNA architecture. It typically contains device
functions at the device discovery and control, media management, and media transport layers
only. A device capability is not a device class and cannot stand alone. It must always be
deployed in conjunction with an implementation of a valid device class. A device class may
already contain some of the device functions required to provide a device capability. An
example of a device capability is any DLNA device that incorporates the additional feature
(capability) of pushing content to a rendering device, such as a push controller.

A device function is a non-decomposable operational property. Device functions should be
supported by existing standards or specifications. A device function usually applies to a single
layer within the DLNA architecture. An example of a device function is_an B)e@uments
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component at the device discovery and control layer of the DLNA architecture such as a
UPnP device. Device classes and device capabilities are composed of a set of device
functions. Device functions are the building blocks of DLNA devices.

A device option provides optional extensibility to an existing device class definition, such as
upload functionality added to a MediaServer device (MSD), or it provides a new optional
device function to the DLNA architecture, such as RTP. A device option differs from a device
class or device capability in that it normally enables a device class or device capability to
perform an existing system usage in a different way (for example, RTP). In the case where a
device option achieves a new system usage, it adds functionality to an existing device class
or device capability to support a new interaction such as the upload system usage.

Device category (Example HND)

l Device class (Example DMP)
Device class (Example DMS)

Device function
(Example UPnP device)

Device capability

Device function (Bxample push con N
(Example MSD)

Device function
(Ex: CP)

{ \

vice ction
Device option |\ Exahngle UPRRCP)
(Example upload) (
AN
\) IEC 1570/07

igure 2.- DL device model terms hierarchy

delines and system usages, the device functions below are defined

<~/

e |P connectivi Network connectivity and network stack (see 7.2). This incorporates
Ethernet (802.3), 802.11, and/or Bluetooth connectivity and IP networking using the IPv4
protocol suite.

e UPNP device and UPnP control point (UPnP CP) — Device discovery and control based
upon the UPNnP Device Architecture (see 7.3). This incorporates the baseline device
architecture used by all device classes and device capabilities.

e UPnP AV MediaServers (MSD), UPnP AV MediaServer control point (MSCP), UPnP AV
MediaRenderer (MRD), UPnP AV MediaRenderer control point (MRCP), UPnP printer
device (PrD), and UPnP printer control point (PrCP) — Media management (see 7.4).
This incorporates the control functionality that is layered on top a UPnP Device or a UPnP
control point to fulfil a role for a device class or a device capability in a system usage. An
MSD provides methods to access to content. An MSCP is a controller that can browse and
select content provided by an MSD. An MRD provide methods to render content. An
MRCP is a controller that selects the content to be rendered by an MRD. A PrD provides
the ability to print image content. A PrCP is a controller that creates print jobs for selected
content to be printed by a PrD.
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e Media transport server and media transport client — Media transport (see 7.5). These
are the device functions for the transport of content. The mandatory transport for content
is HTTP which has the components of an HTTP server and an HTTP client. An optional
transport for content is RTP which has the components of an RTP serving endpoint and an
RTP receiving endpoint. RTP is an example of a device option which provides optional
extensibility to system usages utilizing a media transport.

e Content — IEC 62481-2. This standard defines the DLNA mandatory and optional media
format profiles for content.

5.4 Device categories

Device categories are a grouping of device classes that share common environmental
characteristics (requirements) with system usages.

e In the interoperability guidelines, the following three device categgries &
network devices (HNDs) are a group of device classes that s
home network with the same media format and network connegtiw

5.5 Device classes and roles

In the interoperability guidelines, the
device category.

e A digital media server (DMS) with t
e A digital media playé

e A digital medi
up by anoth@
e A digital medig' g

matching it to

e A mobile digital media server (M-DMS) with the role of exposing and distributing content.

e A mobile digitabmiedia player (M-DMP) with the role of finding content exposed by an M-
DMS and playing the content locally on the M-DMP.

e A mobile digital media uploader (M-DMU) with the role of sending content to an M-DMS
with upload functionality.

e A mobile digital media downloader (M-DMD) with the role of finding and downloading
content exposed by an M-DMS and playing the content locally on the M-DMD after
downloading.

e A mobile digital media controller (M-DMC) with the role of finding content exposed by an
M-DMS and matching it to the rendering capabilities of a DMR and setting up the
connections between the server and renderer.

Many of these mobile device classes have counterparts in the HND device category; however,
they differ from their counterpart at the network connectivity layer and at the media format
layer in the DLNA architecture. For example, an M-DMC may be connected via mobile specific
network connectivity while a DMC must meet the HND network connectivity requirements.
This should not be taken to imply that MHD and HND devices cannot interact dipﬁglryoments
discussion above and in the definition of terms of the MHD and HND deyice classes; [
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device classes interact with other mobile device classes, such as an M-DMP interacting with
an M-DMS. However, if the mobile and home devices have compatible network connectivity
and can exchange compatible media format profiles, nothing in these statements should be
taken to imply that an M-DMP cannot connect direct to a DMS to complete a system usage.
See Table 2 and Table 3 for a listing of the required device interoperations and those that are
only possible given compatible network and media format profile capabilities.

In order to allow HND and MHD devices to interact even with different network and media
format profile capabilities, these guidelines define infrastructure devices of the HID device
category that support interconnecting HND and MHD devices. The following device classes
are defined within the HID device category.

e A mobile network connectivity function (M NCF) with the role of prov

the need of an MIU. If they have different
provide media interoperability.

The device functions that are incorpo
figures that provide the details for systs
models in 5.7.2 through 5.7.8.

pushing its local content to a DMR.

e role of controlling a DMPr to print image content.

e An upload controller (+UP+) with the role of sending content to a DMS or M-DMS with
upload functionality.

e A download controller (+DN+) with the role of downloading content from a DMS or M-DMS
to itself.

The device functions that are incorporated in these device capabilities are illustrated in the
figures that provide the details for system usages and their respective device interaction
models in 5.7.2 through 5.7.8.

5.7 System usages
5.7.1 Overview

In describing the flow of content in the system usages, indicated by the largest arrow in the
system usage diagrams in 5.7.2 through 5.7.8, the terms push and pull are used. The terms
push and pull are used in system usages to characterize the user's perception of the source
or sink location in the process of content transfer. That is, “pull” means that the_content is
travelling to the user, while “push” means that the content is travelling from theD@E€UIMAENTS
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perception is not a reflection of the technical underling transport mechanism utilized to
perform the transfer the content from the source to the sink (for example, HTTP and RTP).

In the interoperability guidelines, the following seven system usages are defined that map to
all of the use case scenarios being enabled by the detailed guidelines.
e 2-box pull system usage

This usage involves a user at a DMP or an M-DMP, which enables the user to find and
play content that is advertised and distributed by a DMS or M-DMS.

e 2-box push system usage

This usage involves a user at a push controller, which enables the user to distribute

content to a DMR for playback purposes.

e 3-box system usage

This usage involves a user at a DMC or an M-DMC, which enab gontent

on a DMS that in turn will be played on a user-selected DMR
e 2-box printing system usage

This usage involves a user at a printing controller-1,
image print tasks with a DMPr.

e 3-box printing system usage
This usage involves a user at a prin{ing cont

n M-DMD, which enables the user
the download controller or the M-
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DMD has its own copy/

e Upload system usage

to send cont th the upload device option so that the DMS or

the M-DMS ¢ her endpoints.
Subclause 5.7.2 &.7.8_will byiefly describe each of the system usages and their
respective device\intera In these system usages, devices in the MHD and HND
device categprie exinteroperability by utilizing an MIU with the responsibility for
media forma and/or an M-NCF for bridging the networking connectivity
layers het evice categpries. These elements are described in 5.8. For clarity,

interacting direct. Al\thése system usages are shown with device functions that are media
transport agnostis.Alpof these system usages imply HTTP as the mandatory media transport
and other optional media transports, such as RTP, can be substituted.

5.7.2 2-box pull system usage

The 2-box pull system usage pulls DLNA compliant content from a media server (DMS/M-DMS)
to be rendered locally by the device pulling the content (DMP, M-DMP). The user perspective
is that content is being pulled to the DMP or the M-DMP for immediate rendering on the
device. The user is browsing and selecting content on the DMS or the M-DMS. Note that the
rendering function is not exposed onto the network in a DMP or an M-DMP implementation.
Also note that in all of the following system usage diagrams, the media transport client/server
is for the media transport layer only. The UPnP Device/CP has HTTP functions independent
of the media transport layer and is implied as being part of the UPnP device/CP device
functions. Figure 3 illustrates this device interaction model. The following steps are performed
in this system usage.

a) Invoke UPnP actions to browse and select content.
b) Request the content for playback. Documents
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c) Transport the content to the DMP or the M-DMP.

DMP or M-DMP DMS or M-DMS
MSCP 3 S MSD
UPRPCP | | ussd
1 device
N R
Media Media
transport transport
client /;%re\r

N
IP connectivity IM
N
N B3

AR
N\ IEC 1571/07
o

el

Figure 3 — 2-box pull system usage inferac

5.7.3 2-box push system usage

to a rendering device (DMR).
the DMR even though content may
e medla transport used. The user is
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DMR Push controller

3 Content

MRD e MRCP
2

ugaP I — UPnP CP

device 1

@ <t
Media Media
transport ort
client
IP connectivity

selected DLNA content.

Figure 5 illustrates this ¢
system usage.

a)
b)
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A
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ge interaction model

MRCP

IEC 1573/07

a) Invoke UPnP actions to the DMPr to initiate the print job by providing the URL to the
XHTML-print document.

b) The DMPr acquires the XHTML-print document from the printing controller-1.
c) The DMPr requests the image content from the printing controller-1.

d) The printing controller-1 responds with the image content.
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Media
transport
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IP connectivity

Printing controller-1

XHTML- PrcP
print
document
UPnP CP
Media
transport
server

a DMS and/or M-DMS. Print jobs are
controller-2 and all images referenced i

and/or M-DMS.

system usage.

a) Invoke UPnP actio

b) Get the URK
document.
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IEC 1575/07

usage interaction model

The download s
DLNA conte

a) Invoke UPnP~actiohs to find content to download.

b) Request the content that needs to be downloaded.
c) Transport content to the download controller or the M-DMD.

Note that the download controller device capability functionality can only be incorporated as
part of any physical device with a valid DLNA device class. It can never appear as a stand-
alone device. This is how the download controller device capability inherits other device
functions (for example, IP connectivity) at other layers in the DLNA device architecture. In the
MHD environment, this system usage can be accomplished by a device with only this
functionality, hence the need for an M-DMD device class to provide support for all layers in
the DLNA architecture. This is not a requirement in the HND environment which must
incorporate this functionality as an addition to an existing device class.
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Figure 8 — Download system usage intera

5.7.8 Upload system usage
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5.8 Home infrastructure device (HID) system usage
5.8.1 General

As described in 5.1, the HID device category contains device classes that enable
interoperability for common system usages between different device categpries. In particular,
the HND and MHD device categpries share similar system usages, but they differ in their
network connectivity and media format requirements. The device class for bridging the
network connectivity layer is the M-NCF device class. The device class for bridging the media
format layer is the MIU device class. Both of these entities are described in 5.8.

Figure 10 illustrates these bridging functions for the 2-box pull system usage between device
classes in the MHD and HND device categpries. The same concept can b plied to all of

M-NCF for communications between the MHD and HND device categ
MIU provides content transformation between the HND and MHD d

MHD device HID device
category category <
M-DMP i F\\\I}Nk \\/
Rendering Content /7 W

function )
AN

””””””””””” S

o
&
v

UPNP device

Media N Media
transp ~ 5 transport
clie ‘ ‘ server

N
|\p\/\ IP
connectivity

I

\| conpectivity connectivity

IEC 1578/07

Figure 10, <2-hox\pwl| syste sage interaction model between device categories

M network connectivity

Because dew i HND and MHD device categories have different form factors, energy
requirements a yes, they may support different link-level bearers to provide connectivity.
For instance, it iscommon for MHD devices to support short-range and low-power
consumption wireless bearers, such as Bluetooth. Furthermore, besides selection of bearers,
MHD devices usually have different requirements from HND devices in two other areas at the
network connectivity (NC) level, namely support for NC power savings and NC security. For
instance, different requirements in the area of NC power savings may be due to the fact that
most MHD devices are battery-operated, while in the area of NC security to the fact that MHD
devices may belong to visitors who only need to be given temporary access to the home
network. To bridge the network connectivity gap between MHD and HND device categpries
that is created by possibly different bearers and different needs in NC power savings and NC
security, the mobile network connectivity function (M-NCF) device Ccass is introduced. An
example of the operation of the M-NCF is illustrated in Figure 11.
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encrypted access to hreme/ network, whenever desired by its owner-
administrator. To. ach ¢ provides required functionality to establish,
manage and r 8 3 grient or temporary access rights for any MHD
devices to be able g c

via an M-NCF" 30 MHD device which supports a bearer which is also an HND
bearer may ' e network without an M-NCF, in the same way that any HND

MHD bearer € s,
M-NCF, to ersure b
MHD devices.

tter/interoperability and better meeting the unique requirements of the

5.8.3 Bridging HND and MHD media formats

Because devices in the HND and MHD device categpries have different form factors and
usages, they also differ in the mandatory media format profiles which are supported. For
instance, all HND devices that operate on audio/video data must be able to process a profile
based on MPEG2, while all MHD devices that operate on audio/video data must be able to
process a profile based on MPEG 4 Part 10. This leads to a potential lack of interoperability
between devices of the different categories. The media interoperability unit (MIU) is a device
class of the HID device category that is defined to bridge this gap for the mandatory media
format profiles and ensure media level interoperability between devices of the MHD and HND
device categpries. The operation of the MIU device class is shown in the following diagram.
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media media
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Figure 12 — Media interoperability\bet nC>ev ce categories

The devices of the MHD or HND device “cate ¢ serve or consume content in the
mandatory media format profiles of the\g It is the role of the MIU to
convert between the media format prgfiles so ent created and stored on an MHD
device can be rendered on an HND deyice ' &

It is important to note tha i iblevonly for media format level conversions
Because the core archite and HND devices is the same set of UPnP
devices, MHD deyices are < onect direct with their peer HND devices at any time,
provided that th@) 3 format requirements. For example, MHD servers
may find a DM 3 heir \particular media format profiles, but they must not

expect that functigrfa ) device. In the case where the HND device does not

device classes™apply to a requirement. For the interoperability guidelines, five device classes
are defined for the™dIND device category. They are a DMS, DMP, DMC, DMR, and DMPr. The
MHD device category with five device classes is introduced along with the two device classes
of the HID device category. Table 2 summarizes all of the device classes in the HND device
category and the mnemonics used within the interoperability guidelines. Table 3 summarizes
all of the device capabilities that can be deployed with any device class and the mnemonics
used within the interoperability guidelines. Table 4 summarizes all of the device classes in the
MHD device category and the mnemonics used for these device classes. Table 5 contains the
device classes in the HID device categpries and the mnemonics used for these device classes.

Table 2 — DLNA device classes in the HND device category

DLNA Media Media Functional description Device classes Device classes
device management transport or capabilities interacted with
class components | components interacted with | given compatible
for defined networking and
system usages media formats
profiles
DMS MSD Media Serves up media DMP, DMC, DMR, M-Dlﬁwuments
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(digital transport DMPr, other M-DMD, M-DMU
media server endpoints with
server) +UP+, +DN+, or
+PR2+
capabilities
DMP MSCP Media Selects, controls and DMS M-DMS
(digital transport renders the selected
media client media
player)
DMC MSCP MRCP N/A Controls the content DMS, DMR M-DMS
(digital selection and content
media rendering between
controller) networked devices
DMR MRD Media Renders content -DMC, M-DMS
(digital transport
media client
renderer)
DMPr PrD Media Prints images -[}\Q)
(digital transport
media client
printer)

S. € 3 summarizes all of
the device capabilities used in the system usdages emonics used within these

interoperability guidelines to specify whick regdi

Table 3 - A
DLNA Device Applicable ed Ma Required Device classes
device capability vi nagement nsport device classes | interacted with
capability | controller chasse co ent ponents | interacted with given
identifier for defined compatible
system usages | networking and
media formats
(\ profiles
Push +PU+ M}«‘\P> Media DMR N/A
controller transport
/\ server
Printing +PRI+ n ?’(}P Media DMPr N/A
controller-1 transport
L server
A g
Printing <\ +}R§ Any PrCP MSCP Media DMPr, DMS M-DMS
controller-2 transport
server
Download +DN+ Any MSCP Media DMS M-DMS
controller transport
client
Upload +UP+ Any MSCP Media DMS M-DMS
controller transport
client

The MHD device category has different media format and network connectivity requirements
because of various device constraints. Table 4 summarizes all of the device classes in the
MHD device category and the mnemonics used within the interoperability guidelines.

Table 4 — DLNA device classes in the MHD device category

DLNA device Media Media Functional Device classes Device classes or
class management transport description interacted with capabilities
components components for defined interact@wocu\ﬁqents
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system usages compatible
networking and
media formats
profiles
M-DMS (mobile | MSD Media Serves up media M-DMP, DMP, DMC, DMR,
digital media transport M-DMC, DMPr, other endpoints
server) server M-DMD, with +UP+, +DN+, or
M-DMU +PR2+ capabilities
M-DMP (mobile | MSCP Media Selects, controls M-DMS DMS
digital media transport client | and renders the
player) selected media
M-DMC (mobile | MSCP MRCP N/A Controls the M-DMS, DMR DMS
digital media content selection
controller) and content
rendering between /\(
networked devices ~
M-DMU (mobile | MSCP Media Uploads the M-DMS DMS
digital media transport client | selected media to
uploader) servers /\
M-DMD (mobile | MSCP Media Selects, controls -DMS MS\_
digital media transport client | and downloads the<
downloader) selected media
N

Due to the differences

home network, including the device

in the media format

network connectivity
within a device category.
ice category throughout the
category, a special device

category named home infrastructure

between the device classes and capabjliti
the above tables. Table i all
and the mnemonics used

Tableld — es in the HID device category
DLNA device class i anagement edia transport Functional description
A mpQnen components

N/A Provides a network connectivity bridge
between devices in the HND and MHD
device categories

M-NCF (mobile netwlrk N D4
connectivity functiqn)
"WsDy MRD, MSCP,

Media transport Provides virtual services for content

RC server transformation between required media
Media transport formats for devices in the HND and MHD
client device categories

6 Guideline terminology and conventions

6.1 Guideline compliance classifiers

IETF RFC 2119 provides a description of terminology conventions used in all IETF RFC
documents. The terminology and conventions used by the interoperability guidelines are
adapted from this reference. The details of each guideline will carry a compliance classifier
from the following set.
[M]ust, Required, Must: This is the minimum set of requirements that will ensure
interoperability and/or robust operation between devices. All
devices are expected to comply with these requirements when
expressed in unconditional form. A conditional requirement
expressed in the form, "If X, then Y must be implemented",
means that the requirement "Y" must be met when the
conditional aspect "X" applies to a given implementation.
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