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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1-2: Architecture and protocols —
Extended Digital Media Renderer

FOREWORD

The |nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization co
all national electrotechnical committees (IEC National Committees). The object of IE€ is to

interhational co-operation on all questions concerning standardization in the electrical and“electronic f
this end and in addition to other activities, IEC publishes International Standards,, Technical Specifi
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to

Publ|cation(s)”). Their preparation is entrusted to technical committees; any IEC (National Committee in
in the subject dealt with may participate in this preparatory work. Internatiohal, governmental a
govgrnmental organizations liaising with the IEC also participate in this préparation. IEC collaborateg
with [the International Organization for Standardization (ISO) in accordance with conditions detern
agrepment between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an inte
consfensus of opinion on the relevant subjects since each techhical committee has representation
interpsted IEC National Committees.

IEC [Publications have the form of recommendations for international use and are accepted by IEC
Committees in that sense. While all reasonable efforts aré,made to ensure that the technical conten
Publ|cations is accurate, IEC cannot be held responsible for the way in which they are used or
misipterpretation by any end user.

In ofder to promote international uniformity, IEC, National Committees undertake to apply IEC Pub
trangparently to the maximum extent possible;iin their national and regional publications. Any diy
betwleen any IEC Publication and the corresponding national or regional publication shall be clearly ind
the Iatter.

IEC |tself does not provide any attestation of conformity. Independent certification bodies provide cqg
sment services and, in some. areas, access to IEC marks of conformity. IEC is not responsible

members of its technical'committees and IEC National Committees for any personal injury, property da
othef damage of any \nature whatsoever, whether direct or indirect, or for costs (including legal fqg
expenses arising out, of the publication, use of, or reliance upon, this IEC Publication or any of
Publ|cations.

Attenption is drawn to the Normative references cited in this publication. Use of the referenced public
indispensable-for the correct application of this publication.

Attenptiof)y is”drawn to the possibility that some of the elements of this IEC Publication may be the s

mprising
promote
elds. To
cations,
hs “IEC
terested
hd non-

closely
ined by

national
from all

National
t of IEC
for any

ications
ergence
cated in

nformity

for any

erts and
mage or
es) and
her IEC

htions is

bject of

patept'rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62481-1-2 has been prepared under technical area 8: Multimedia
home systems and applications for end-user network IEC technical committee 100: Audio,
video and multimedia systems and equipment.

The text of this International Standard is based on the following documents:

CDV Report on voting
100/2736/CDV 100/2885/RVC

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of IEC 62481 series, published under the general title Digital Living Network
Alliance (DLNA) home networked device interoperability guidelines, can be found on the IEC
website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,
e withdrawn,

e replaced by a revised edition, or

e amgnded.

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

IMPORTANT - The 'colour inside' logo on the cover page of this |publication indicates
that |it contains colours which are considered to be,.useful for the correct

undefstanding of its contents. Users should therefore print'this document usjng a
coloyr printer.
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INTRODUCTION

Consumers are acquiring, viewing, and managing an increasing amount of digital media
(photos, music, and video) on devices in the consumer electronics (CE), mobile, and personal
computer (PC) domains. As such, they want to conveniently enjoy the content, regardless of
the source, across different devices and locations in the home. 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, a common set of industry design guidelines is needed that
allows vendors to participate in a growing marketplace, leading to more innovation, simplicity,
and value for consumers. This document serves that purpose and provides vendors with the
information needed to build interoperable networked platforms and devices for the digital
home.
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DIGITAL LIVING NETWORK ALLIANCE (DLNA) HOME
NETWORKED DEVICE INTEROPERABILITY GUIDELINES

Part 1-2: Architecture and protocols —
Extended Digital Media Renderer

1 Scope

The D
roles t
(e.g., [
or Digi

Having
deploy
Conse
docum
Digital
Rende

2 N

The fo

nat connected endpoints implement in the network. Devices can act as content s

al Media Players).

ment phase. However, many of the modern receiver devicesnow include both
quently, there is a need to define a receiver device that_cémbines both type
ent addresses this issue and, specifically, it describes a-device class for an Ex
Media Renderer (XDMR) and implementation guidelinesf6r combining a Digital
rer and a UPnP Media Server Control Point.

p)rmative references

cited applies. For undated references, the latest edition of the referenced document (in

any a

IEC 62
and pr

IEC 62

profile$

IEC 62

IEC 62
Interog

endments) applies.

481-1-1:2017, Digital living_network alliance (DLNA) Guidelines — Part 1-1: Archi
btocols

481-2:2017, Digitalwliving network alliance (DLNA) Guidelines — Part 2: Media

erability Solutions

LNA Guidelines Parts 1 to 3 introduce a number of device classes to identify\gpecific

pources

Digital Media Servers, Push Controllers), and as content sinks (Digital Media Renderers

two types of content sinks has been a useful strategy to ‘accelerate the| initial

types.
5. This
tended
Media

lowing documents are referred to in the>text in such a way that some or all ¢f their
conte} constitutes requirements of this document. For dated references, only the

edition
cluding

fecture

format

481-3:2017, Digital living network alliance (DLNA) Guidelines — Part 3: Link Protéction

481-4:2047, Digital living network alliance (DLNA) Guidelines — Part 4, DRM

ISO/IE
Device

C 293411, Information Technology — UPRNP Device Architecture — Part 1-1.
Architecture Version 1.0

UPNnP

ISO/IEC 29341-3-10, Information Technology — UPnP Device Architecture — Part 3-10: Audio
Video Device Control Protocol — Audio Video Transport Service

ISO/IEC 29341-3-11, Information Technology — UPnP Device Architecture — Part 3-11: Audio
Video Device Control Protocol — Connection Manager Service

ISO/IEC 29341-3-13, Information Technology — UPnP Device Architecture — Part 3-13: Audio
Video Device Control Protocol — Rendering Control Service
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3 Terms, definitions and conventions

For the purposes of this document, the terms and definitions given in IEC 62481-1-1:2017 and

the foll

owing apply.

ISO and IEC maintain terminological databases for use in standardization at the following

addres

Ses:

o |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

3.1.1
compl
confo
be in

Note 1 {

element

Note 2 t
complyit

Note 3 t
specificd

3.1.2

Extended Digital Media Renderer

XDMR
Digital
this de
Digital

Note 1
Extende|

3.1.3
AVT
AVTra
UPnP

play, s
Note 1t

3.1.4

General terms

y
m

cordance with referenced requirements

o entry: Where the reference includes both mandatory and optional requitrements, only the m
5 are considered necessary for compliance.

b entry: "Comply with" can be used interchangeably with "conform ta" (inCludes the variations of c
g, compliant, compliance; conforms, conforming, conform, conformant):

p entry: Optional requirements continue to be optional. Any variation from these expectations
Ily noted.

Media Renderer (DMR) that also implements a Media Server Control Point (N
vice class defines the combined implementation of a Digital Media Renderer
Media Player

o entry: The guidelines established in this document define the requirements for impleme
d Digital Media Renderer (XDMRY) device class.

hsport Service
service that provides network-based control for common transport operations s
op, pause,next, previous, and seek

b entry: \Fhe AVTransport Service specification is a standard UPnP DCP.

CDS

handatory

pmplies,

shall be

ISCP);
and a

ting an

uch as

ContentDirectory Service
UPnNP service that provides network-based discovery of content

Note 1 to entry: The ContentDirectory Service specification is a standard UPnP Device Control Protocol.

3.1.5
CMS

ConnectionManager Service
UPnP service that provides information about the supported transport protocols and media
formats of a UPnP device

Note 1 to entry:

The ConnectionManager Service specification is a standard UPnP Device Control Protocol.
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3.1.6

DMP

Digital Media Player

DLNA Device Class having home network environmental characteristics with the role of
finding content exposed by a DMS and rendering the content locally

3.1.7

DMR

Digital Media Renderer

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

3.1.8
DMS
Digital Media Server
DLNA |Device Class having home network environmental characteristics, with the fole of
exposipg and distributing content throughout the home

3.1.9
DNS
Domain Name System

protocol that enables hierarchical names for Internet domains and addresses

Note 1 o entry: The protocol includes the means to translate between numerical |IP addresses and tpxt host
names.

3.1.10
MRCP
MediaRenderer Control Point

UPnP ¢ontrol point that issues actions to a DMR or and XDMR

3.1.11
MSCP
MediaBerver Control Point

UPnP AV control point that issues-actions to a DMS

3.1.12
RCS

RenderingControl Seryice
UPNnP Eervice that.provides network-based control for the adjustment of rendering attributes
such ap volume,<brightness, contrast, and mute

Note 1 tp entry: .\ The RenderingControl Service specification is a standard UPnP Device Control Protocol.

3.1.13
XDMR
Extended DMR

device class defined to combine the functionality of a Digital Media Renderer (DMR) and a
Media Server Control Point (MSCP)

Note 1 to entry: This device class is equivalent to combining previous device classes known as a DMR and a
DMP.

3.2 Conventions

In this document, a number of terms, conditions, mechanisms, sequences, parameters, events,
states, or similar terms are printed with the first letter of each word in uppercase and the rest
in lowercase (e.g., Move). Any lowercase uses of these words have the normal technical
English meaning.
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4 Networking architecture, device models and guideline conventions

4.1

DLNA home networking architecture

See Clause 4 in IEC 62481-1-1:2017 for a full description of the DLNA home networking
architecture, which is augmented in this document as follows.

This document describes a device model referred to as an Extended Digital Media Renderer
(XDMR) matching the following DLNA classification.

— An XDMR is a Device Class that belongs to the Home Network Device (HND) category.

— Th
Re
Co

htent Receiver for the following system usages: 2-box Pull, 2-box Pushand

Media

¢ XDMR—Device—Ctass—unifresprevious—Bevice—€asses—knmowm—as—DBigitah
hderer (DMR) and Digital Media Player (DMP). Consequently, an XDMR behavgs as a

3-box.

Thegse system usages are defined in 5.7 of IEC 62481-1-1:2017. See Annpex/A regarding
the|evolution of DMR and DMP device classes into XDMR.

The XIDMR Device Class includes the following functionality.

— A UPnP AV MediaRenderer combined with a UPnP AV MediaServer control poin

. Sub-

clatise 5.2 specifies the corresponding implementation guidelines:
— A DNS Client that resolves domain names into IPv4 addresses as defined in IEC 62481-1-
1:2p17.

— Support for HTTP protocol messages to request and+&ceive media resources from gervers
intgrnal or external to the home network as defined)in/IEC 62481-1-1:2017.

— Support for the AVT:SetNextAVTransportURI action as defined in IEC 62481-1-1:20

Becau

AVT, R

Becau
CDS a
XDMR
class.

Becau
textual

e an XDMR implements a UPnP AV MediaServer Control Point, an XDMR ca

integrates previous functionality from the DMR device class and from the DMP
-igure 1 shows the main components that characterize the XDMR device class.

As defined in IEC 62481+:9-1:2017, an XDMR is capable of using generic HTTP UR
identify media resources-located inside or outside the home network.

e an XDMR implements a UPnP AV MediaRenderer, any UPnP Control Point ca
CS, and CMS actions to the XDMR and transfer URIs (and HTTP URLs) for pldyback.

ctions to UPnP AV MediaServers.\Using terminology defined in IEC 62481-1-1:2(

e an XDMR implements.a DNS Client, the XDMR can process HTTP URLs that i
domain names. The.DNS Client is used to resolve domain names into IPv4 addr

7.
h send

h send
17, an
device

nclude
esses.
| s that
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UPnP UPnP Media Renderer
Media _
Server Media
Control CMS | AVT | RCS | SIOTEE
Point
HTTP Q(\
a9
Q)"D'NSclient
TCP, UDP, IP X

Physical IavgéQ<<

4.2 DLNA system usages

Figure|2, Figure 3, and Figure 4 illastrate the XDMR Device Class interactions with

Q)v

O
X

Figure 1 — Main componentsdn the XDMR Device Class

Devicel Classes according to the 2-box Pull, 2-box Push, and 3-box system

respectively and as defined in 5.7.0f IEC 62481-1-1:2017.

Key

B/S
s
( RQ
DMS or M-DMS’ |
AN TR
O »

XDMR

IEC

IEC

other
isages

B/S i

S€ dnad/0r sedrcn 10r COnterit.
RQ Request content for playback.
TR Transfer the content binary data to the XDMR.

SET Invoke UPnP actions to determine the XDMR supported formats and to set up a playback session.

Figure 2 — 2-box Pull usage model for an XDMR
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SET

. 4

RQ
+PU+ = XDMR

TR

L 4

IEC
Key

B/S Invoke UPnP actions to browse and/or search for content.

RQ Request content for playback.

TR Transferthe content hinar\/ data-to-the XDMR.

SET Ipvoke UPnP actions to determine the XDMR supported formats and to set up a playback session.

Figure 3 — 2-box Push usage model for an XDMR

B/S DMC or M-DMC SET
e pr———
DMSor M-DMS | RQ XDMR
TR i
IEC
Key
B/S Ihvoke UPnP actions to browse and/or search for content:
RQ Request content for playback.
TR Tlransfer the content binary data to the XDMR.
SET Ipvoke UPnP actions to determine the XDMR. supported formats and to set up a playback session.

Figure 4 — 3-box'usage model for an XDMR
4.3 Document conventions apndconventions

See Clause 6 in IEC 62481-1-1:2017 for a full description of the DLNA document conveptions.
5 XDMR guidelinegs

5.1 General

See 7./l in }lEC62481-1-1:2017, for guideline and attribute table layout descriptions.

5.2 Ceombinedrendererplayerfunctionality
5.21 Architecture and protocols
5.21.1 Baseline rendering functionality

[GUIDELINE] An Extended Digital Media Renderer shall comply with all the guidelines for the
DMR Device Class defined in IEC 62481-1-1:2017, IEC 62481-2:2017, IEC 62481-3:2017, and
IEC 62481-4:2017.
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[ATTRIBUTES]

M | R | XDMR n/a n/a IEC 62481-1- 8ARO3
1:2017
IEC 62481-
2:2017
IEC 62481-
3:2017
IEC 62481-
4:2017

[COMMENT] An Extended DMR Device Class is simply a DMR as defined in IEC 62481-1-
1:2017that additionalty implements an AV _Media Server control Point (MSTP). The]MSCP
compopent brings the ability to do browse/search operations to the DMR. The originall DLNA
Guidellnes IEC 62481-1-1:2017 leave the MSCP component as an optional function for any
DMR. This document simply clarifies the expected behaviour for DMR devices-that implement
the M§CP component.

5.2.1.2 Baseline Control Point functionality

[GUIDELINE] An Extended Digital Media Renderer shall comply with all the guidelineg for a
UPNnP Etontrol point and UPnP AV MediaServer control point defined in IEC 62481-1-1:2017,
IEC 62481-2:2017, IEC 62481-3:2017, and IEC 62481-4:2017.

[ATTRIBUTES]

M | Rl | XDMR n/a n/a IEC 62481-1- 6B5AM
1:2017
IEC 62481-
2:2017
IEC 62481-
3:2017
IEC 62481-
4:2017

[COMMENT] An Extended DMR-‘includes functionality for a DMR and for a Media [Server
Contro] Point (MSCP). The-MSCP allows an XDMR to communicate with DMS or MI-DMS
devicep using the Content.Directory and Connection Manager Services.

5.2.1.3 Root device

[GUIDELINE] Thé&. root device in a device description document may describe an Extended
Digital|Media_Renderer.

[ATTRIBUTES]

O | R | XDMR n/a n/a IEC 62481-1- IRWDP
1:2017
ISO/IEC 29341-
1

[COMMENT] An Extended DMR is simply a more complex DMR. An implementation can
declare a DMR or an XDMR as the root device in the device description document.

5.2.1.4 Embedded device

[GUIDELINE] An embedded device in a device description document may describe an
Extended Digital Media Renderer.
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[ATTRIBUTES]

O | R | XDMR n/a n/a IEC 62481-1- LRQAA
1:2017
ISO/IEC 29341-
1

[COMMENT] An Extended DMR is simply a more complex DMR. An implementation can
declare a DMR or an XDMR as one of the embedded devices in the device description
document.

5.2.1. Identifier in device description document

[GUIDELINE] An XDMR shall advertise a DMR implementation using <dlna:X_DLINADOC> in
the deyice description document with a value of DMR-1.50.

In addjtion, an XDMR shall use a second instance of the same element to advertise the
implementation of the guidelines described in this document with a valugiof XDMR-1.50

[ATTRIBUTES]

M | A] | XDMR n/a n/a [EC 62481-1- EQ5D7
1:2017

ISO/IEC 29341-

1

[COMMENT] An Extended DMR advertises the, implementation of a DMR in the [device
descrigtion document. This is necessary for backward compatibility. Control Points access the
device| description document to determine\essential device characteristics. In addifion to
advertising the DMR function, an Extended DMR advertises adherence to the |[XDMR
guidelines. Hence, the XDMR includes the following XML fragment in its device desgription
documgpnt:

<dlna:K DLNADOC xmlns:dlna=/{urn:schemas-dlna-org:device-1-0”>DMR-1.50</dlna:X DLNRDOC>
<dlna:K_DLNADOC xmlns:dlna="urn:schemas-dlna-org:device-1-0”>XDMR-1.50</dlna:X_DLNADOC>
5.2.1.6 Value of protocolinfo for selected content

[GUIDELINE] An XDMR shall be able to play any content with a protocolinfo value matching
one of the valuéslisted in the CMS.SinkProtocollnfo instance state variable.

[ATTRIBUTES]

M | A | XDMR n/a n/a IEC 62481-1- JGNTH
1:2017
ISO/IEC 29341-
3-11

[COMMENT] An Extended DMR obtains content for playback using two methods. In one
method, the XDMR receives an action request to play content from a UPnP Control Point. In
the second method, the XDMR can browse or search for external content using the UPnP AV
MediaServer Control Point component. This guideline indicates that regardless of the method
used to obtain content, the CMS.SinkProtocolinfo state variable describes the complete list of
playable protocollnfo values in an XDMR.
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5.2.1.7 CMS state variables

[GUIDELINE] The XDMR shall describe, expose, and update the CMS instance state variables
as a result of interactions in either mode of operation:

— the state variables are updated if the XDMR is externally controlled by a UPnP control
point;

— the state variables are updated if the XDMR uses its UPnP AV MediaServer control point
to browse/search for content and then acquire the content directly from a UPnP AV
MediaServer.

[ATTRIBUTES]

M | Al | XDMR n/a n/a IEC 62481-1- LL5G6
1:2017

ISO/IEC 29341-

3-11

5.2.1.8 AVT state variables

[GUIDELINE] The XDMR shall describe, expose, and update the AVTjnstance state variables
as a rgsult of interactions in either mode of operation:

— the| state variables are updated if the XDMR is externally Controlled by a UPnP fontrol
point;
— the|state variables are updated if the XDMR uses its\UPnP AV MediaServer contrgl point
to prowse/search for content and then acquirethe’ content directly from a UPphP AV
MefiaServer.

[ATTRIBUTES]

M | A] | XDMR n/a n/a IEC 62481-1- 3NKWF
1:2017

ISO/IEC 29341-

3-10

5.2.1.9 RCS state variables

[GUIDELINE] The XDMR shall~describe, expose, and update the RCS instance state variables
as a rgsult of interactions_in.either mode of operation:

— the| state variableS are updated if the XDMR is externally controlled by a UPnP fontrol
point;

— the|state variables are updated if the XDMR uses its UPnP AV MediaServer contrgl point
to prowseflsearch for content and then acquire the content directly from a UPpP AV
MefiaServer.

[ATTRIBUTES]

M | A | XDMR n/a n/a IEC 62481-1- 7TIRAT
1:2017
ISO/IEC 29341-
3-13

5.2.1.10 Current track URI

[GUIDELINE] As a corollary of Guideline 5.2.1.8, the AVT.CurrentTrackURI instance state
variable shall describe the URI of the track currently playing in an XDMR. The XDMR obtains
the URI from a UPnP AV MediaRenderer control point or from a UPnP AV MediaServer.
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[ATTRIBUTES]

M | A | XDMR n/a n/a IEC 62481-1- | FOQQM
1:2017
ISO/IEC 29341-
3-10

[COMMENT]

The AVT.CurrentTrackURI state variable always includes the URI of the track that is cu
playing. This gwdelme S|mply clarlfles that for an XDMR the URI could have been ob
from i i

UPnP

rrently
tained
with a

tained

from agtion arguments included in AVT:SetAVTransportURI and AVT:SetNextAVTransportURI.
The track URI can also be obtained from entries in media collections. Ifian XDMR interacts

makes

CDS:Browse or CDS:Search requests against the server. The trackVURI is obtained from

5.2.2 Media Format profiles

[GuIDELINE] An XDMR shall select content for playbackswith a Media Format Profilg
that matches one of the values included in the CMS.SjinkProtocollnfo instance state var

[ATTRIBUTES]

M | R| | XDMR n/a n/a IEC 62481-1- LANIR
1:2017

IEC 62481-
2:2017

IEC 62481-
3:2017

ISO/IEC 29341-
3-11

[COMMENT] An Extended DMR obtains content for playback using two methods.

method, the XDMR receives an action request to play content from a UPnP Control P
the se¢ond method;s\the XDMR can browse or search for external content using the UH
Media$erver Control Point component. This guideline indicates that regardless of the 1
used t¢ obtain.eontent, the CMS.SinkProtocolinfo state variable describes the completd
playable Media Format Profiles in an XDMR.

value
able.

n one
pint. In
nP AV
nethod
list of

This guideline applies o all Media Format Profiles including those defined for Link Protection.
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