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Class 3 — Remote access smart audio interconnection profile

FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commissi
form the specialized system for worldwide standardization. National bodies that are members of ISQor
participate in the development of International Standards through technical committees establishéd\ by
respective organization to deal with particular fields of technical activity. ISO and IEC technical ‘committ

in liaison with ISO and IEC, also take part in the work.

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly as possible,

from all interested IEC and ISO National bodies.

IEC and ISO documents have the form of recommendations for international use and-are accepted by IEC

ISO National bodies in that sense. While all reasonable efforts are made to ensure that the technical conten
IEC and ISO documents is accurate, IEC and ISO cannot be held responsible for, the way in which they are u
or for any misinterpretation by any end user.

In order to promote international uniformity, IEC and ISO National~bodies undertake to apply IEC
ISO documents transparently to the maximum extent possible in their‘national and regional publications.
divergence between any IEC and ISO document and the corresponding national or regional publication shall
clearly indicated in the latter.

assessment services and, in some areas, access to IEC<and' ISO marks of conformity. IEC and ISO are
responsible for any services carried out by independent certification bodies.

All users should ensure that they have the latest editionnof this document.

experts and members of its technical committees”“and IEC and ISO National bodies for any personal inj

legal fees) and expenses arising out of the-publication, use of, or reliance upon, this ISO/IEC document or
other IEC and ISO documents.

Attention is drawn to the Normative seferences cited in this document. Use of the referenced publication
indispensable for the correct application of this document.

IEC and ISO draw attention to the possibility that the implementation of this document may involve the use of
patent(s). IEC and ISO take no.position concerning the evidence, validity or applicability of any claimed patf
rights in respect thereof. As'of the date of publication of this document, IEC and ISO had not received notice
(a) patent(s), which maysbe required to implement this document. However, implementers are cautioned that
may not represent the-latest information, which may be obtained from the patent database available
https://patents.iec.ch_and www.iso.org/patents. IEC and ISO shall not be held responsible for identifying any
all such patent rights.

D/IEC 14543~5-103 has been prepared by subcommittee 25: Interconnection of informat
hnology. equipment, of ISO/IEC joint technical committee 1: Information technology. It is
ernational Standard.
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No liability shall attach to IEC and ISO or their directors, employees, servants or agents including individual
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IEC website and ISO website.

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

Draft Report on voting

JTC1-SC25/3096/CDV JTC1-SC25/3158/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.
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The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1, available at www.iec.ch/members_experts/refdocs

and www.iso.org/directives.
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INTRODUCTION

ISO/IEC 14543-5 (all parts) specifies the services and protocol of the application layer for
Intelligent Grouping and Resource Sharing (IGRS) devices and services in the Home Electronic
System (HES). Some parts reference Classes 1, 2 and 3, which are HES designations specified
in the HES architecture standard, ISO/IEC 14543-2-1.

ISO/IEC 14543-5 includes the following parts:

a)

b)

f)

ISO/IEC 14543-5-1: Core protocol

ISO/IEC 14543-5-2#: Application profile

ISO/IEC 14543-5-3: Basic application

ISO/IEC 14543-5-4: Devicevalidation

ISO/IEC 14543-5<5:'Device type

ISO/IEC 14543-5-6: Service type

ISO/EC 14543-5-7: Remote access system architecture

Specifies the TCP/IP protocol stack as the basis and the HTTP protocol as the message-
exchange framework among devices.

Specifies a series of device and service interaction/invocation standards, su¢h,as devjce
and service discovery protocol, device and service description, service invocation gnd
security mechanisms.

Specifies core protocols for a type of home network that supports streaming media gnd
other high-speed data transports within a home.

Based on the IGRS core protocol.

Specifies a device and service interaction mechanism{ as well as application interfages
used in IGRS basic applications.

Multiple application profiles are specified, including:
— ISO/IEC 14543-5-21: AV profile
— ISO/IEC 14543-5-22: File profile

Includes an IGRS basic application{ist.

Specifies a basic application framework.

Specifies operation details (device grouping, service description template, etc.), function
definitions and service invocation interfaces.

Specifies a standard’method to validate an IGRS-compliant device.

Specifies IGRS device types used in IGRS applications.

Specifies basic service types used in IGRS applications.

Specifies the architecture and framework for remotely accessing IGRS devices and

SErvices In the Home Electronic System. The remotie access communications protocol
and application profiles are specified in the following parts of ISO/IEC 14543-5:

— ISO/IEC 14543-5-8: Remote access core protocol

— ISO/IEC 14543-5-9;: Remote access service platform

— ISO/IEC 14543-5-101: Remote media access profile

— ISO/IEC 14543-5-102: Remote universal management profile

— ISO/IEC 14543-5-103: RA Smart audio interconnection profile
— ISO/IEC 14543-5-104: RA server-based smart lock application
— ISO/IEC 14543-5-11: Remote user interface

— ISO/IEC 14543-5-12: Remote access test and verification
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Additional parts will be specified in the future, including:

k)

1)

ISO/IEC 14543-5-105: RA server-based smart lock application test and verification
ISO/IEC 14543-5-13: RA smart home device control using voice recognition

ISO/IEC 14543-5-141: Blockchain application protocols for HES based on IGRS RA
specifications: core framework

The relationships among these parts are specified in Part 5-7.
h) ISO/IEC 14543-5-8: Remote access core protocol

Provides detailed system components, system function modules, basic concepts of

IGRS remote access elements and their relationships, message exchange mechanisms

and security related specifications.

Specifies interfaces between IGRS remote access (RA) client and service, platforms.

Defines co-operative procedures among IGRS RA clients.
ISO/IEC 14543-5-9: Remote access service platform

Specifies the IGRS RA service platform (IRSP) architectures and interfaces amgng

servers in the service platforms.

Based on ISO/IEC 14543-5-8: Remote access core protocol,

ISO/IEC 14543-5-10#: Remote access application profiles

Specifies a device and service interaction mechanism for'various applications.
Based on ISO/IEC 14543-5-8: Remote access core protocol.

Some of the profiles are specified, including:

Additional application profiles will be specified in the future, including:

ISO/IEC 14543-5-101: Remote media aecess profile. This part specifies the common
requirements for IGRS RA media users ‘and devices in IGRS networks.

ISO/IEC 14543-5-102: Remote universal management profile. This part specifies a
mechanism for integrating devices with both relatively high and low processLng
capabilities into IGRS networks.'It also specifies universal remote device discovery
and a management framework.

ISO/IEC 14543-5-103: RAssmart audio interconnection profile. This part specifies the
interoperability requirements for smart audio devices (audio devices with built-in
computing and communication capabilities) and creates various application
functionalities to*énthance these audio devices. It introduces some new device typges
and specifies the mandatory device/service discovery, device control, content
delivery andiaudio transcoding methods and interfaces, etc. to enable smart audlio
device interactions and content services.

ISO/IE€E14543-5-104: RA server-based smart lock application. This part specifies a
server-based smart lock application that utilizes the ISO/IEC 14543-5 series|of
standards for device interoperability. It specifies the required device interaction
models, message formats and APIs and the authentication and security methods.

ISOUNEC 14542 5 105 RPA carvar hacad cmart |
oo o Hroao—o—Too e —oaSea

el annlicatinn tact AnA \lnrifinnfi\)n
Ho—v-errrocatt

o
DL YA ws~a ] oot oo ppoatroT—cotat T

This part will be the verification test specification for ISO/IEC 14543-5-104. It will
describe all the required test cases and relevant pass/fail criteria to validate that a
server-based smart lock device/application conforms to the ISO/IEC 14543-5 series
of standard protocols (IGRS).

ISO/IEC 14543-5-11: Remote user interface

Specifies adaptive user interface generation and remote device control mechanisms
suitable for different remote access applications and devices.

ISO/IEC 14543-5-12: Remote access test and verification

Specifies a standard method to test and verify IGRS-RA compliant device and service
interfaces.
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The following future parts are planned.

m) ISO/IEC 14543-5-13: RA smart home device control using voice recognition

=}
~

Will specify the requirements to allow remote access and control of various smart home

devices that use the same IGRS RA device interoperability protocols with a variety
voice recognition platforms. This part will extend current IGRS RA device types

of
to

support the addition of voice recognition message format specifications. It will introduce
an IGRS RA voice-enabled gateway profile in compliance with the HES gateway
(ISO/IEC 15045 series and ISO/IEC 18012 series) and the IGRS RA platform. It will
extend the HES environment to an external voice recognition service platform (“cross-

ISO/IEC 14543-5-14#:. Blockchain application protocols for HES based ron’ IGRS
specifications

platform” voice recognition interface platform) that includes specifications for univer
voice recognition skill sets and translation interface service, platform security, IGRS
(IGRS Remote Access Service Platform) message server API, and IGRS RA._dev
control protocol parsing and status update service, etc.

Will specify a blockchain application framework and profiles for various' smart home H
applications.

Based on the ISO/IEC 14543-5-8: Remote access core protocol:

Some of the profiles are under development, including ISOHEC 14543-5-141: Blockch
application protocols for HES based on the IGRS RA~specifications: core framewog
This will be the first in a series of standards that Specifies a blockchain applicat
framework to enhance the HES architecture using IGRS RA protocols. Blockch
technology provides additional data storage protection and a trusted authenticat
mechanism that includes a secure data exchange process. This part will specify the c¢
framework requirements that establish alreference system architecture, interact

bal
RA
ce

RA

ES

Bin
rk.

on

model, blockchain identity authentication; blockchain encryption-method requirements,

generic data format template, RA server.interface and configuration specification.
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Th

request and response message formats and service description requirements. 10 achie
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Th
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Class 3 — Remote access smart audio interconnection profile

Scope

s part of ISO/IEC 14543 specifies the application framework, device interaction proce

Blligent grouping, resource sharing and service collaboration among various'audio devid
i controllers.

tem, a home theatre, a smart radio, background audio, mohbile audio and public au
uipment. Services specified by this document enable .Smart audio interconnect
plications to interoperate seamlessly among audio devicesand resource servers at home

s document is applicable to many types of audio devices with network'Connection capability.
Networked audio devices can include a multi-room home audio system, a high-fidelity au

jio
Hio
on

in
ce

an| office or in other remote environments. These séryices can include multi-dev
syhchronization, sound configuration, audio on-demand_ service and music streaming and
remdering.

2 | Normative references

Th
co
Fo

amendments) applies.

IS

Part 5-1: Intelligent grouping~and resource sharing for HES Class 2 and Class 3 — Core proto

IS

Part 5-8: Intelligent grouping and resource sharing for HES Class 2 and Class 3 — Rem

ac

IS

Part 5-21~Intelligent grouping and resource sharing for HES Class 2 and Class 3 — Applicat
profile(= AV profile

IS

hstitutes requirements of this documentFor dated references, only the edition cited appli
I undated references, the latest;edition of the referenced document (including 3

D/IEC 14543-5-1, Informatiehn. technology — Home Electronic System (HES) architecture

D/IEC 14543-5-8, Infermation technology — Home Electronic System (HES) architecture

Cess core protocol

D/IEC 14543-5-21, Information technology — Home Electronic System (HES) architecturé

e following documents are referred to in the text in such a way that some or all of their contént

S
ny

col

hie

LJ—

[TEC 14543-5-22, Information technology — Home Electronic System (HES) architecture —
Part 5-22: Intelligent grouping and resource sharing for HES Class 2 and Class 3 — File profile

ISO/IEC 15045 (all parts), Information technology — Home Electronic System (HES) gateway

ISO/IEC 18012 (all parts), Information technology — Home Electronic System (HES) -
Guidelines for product interoperability
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Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 14543-5-1,
ISO/IEC 14543-5-21, ISO/IEC 14543-5-22, ISO/IEC 14543-5-8 and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

3.1
IG
fun

No
rec
and
bet]

3.1
s
ne
se

3.1
sn
IG
de

pla

3.1
sn
IG

3.1
snj
IG

IEC Electropedia: available at https://www.electropedia.org/

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

A
RS RA agent service module
ctional entity that provides the IGRS RA service to IGRS LAN devices

e 1 to entry: The main functionalities of the IGRS RA agent service module are_Serfding instructions to
eiving instructions from the IGRS RA service platform, and translating the instructions of local IGRS network
from those of the IGRS RA networks. The IGRS RA agent service module provides audio services compatib
Wween the local IGRS devices and the IGRS RA devices.

.2
art audio control point

fvices provided by these devices

]

art audio gateway

RS network intermediary device that interconnects the local area network (LAN) au
vices with other RA audio devices or Intethet audio content services via an IGRS RA serv
tform (IRSP)

4
art audio renderer
RS audio device with network-capability that supports audio playback function

.5
art audio server
RS audio devicel with network capability that provides audio content and supports au

and
to

lity

fwork controller that discovers other IGRS audio devices on the network and invokes {he

Hio
ce

i

(0]

transport service

3.2 Abbreviated terms

AQ smart audio gateway

ARl application programming interface
AR smart audio renderer

AS smart audio server

AV audio/video

BCM back channel message

CIS content index service

CMS connection management service
CcP smart audio control point

DSIM dynamic service invocation module

FAMS file access management service

FCMS file connection management service
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FC file client
FS file server
GMS group management service

HTTP hypertext transfer protocol

ID identification

IGRS Intelligent Grouping and Resource Sharing
IP Internet protocol

IRER ISRSRA—serveeplatform

LAN local area network
MRTMS media player transport management service
M3$TMS media server transport management service

NAS network attached storage

RA remote access

RMS rendering management service
TgP transmission control protocol
TMS transport management service

4 | Conformance

A system that conforms to this document shall be implemented in accordance with Clauses| 5,
6, |7 and 8. The IGRS smart audio device models;)system architecture and module interfages
shall conform to Clause 5, the device type definitions shall conform to Clause 6, the serv|ce
type definitions shall conform to Clause 7, andithe device interconnection process shall conform
to Clause 8.

5 | RA smart audio interconnection profile descriptions

5.1 Overview

The RA smart audio interconnection profile standard provides specific IGRS RA application
scenarios based on the remote management of smart audio devices at home, in an office and
at jother remote locations. This document specifies the interaction model between an AR and
an[ AS when implementing a smart audio application, the interconnection service invocation
process and all oflGRS services for each logical device type.

The IGRS RA'smart audio interconnection application enables audio devices to support variqus
aufdio content formats. It is applicable to many types of audio devices with network connectigns
anfd audio playback or transport capabilities, which include AR or AS devices such as mohile
phpneés, TV, home audio systems, desktop or laptop PCs, tablets, MP3 players, game consolg¢s,
NAS, and Internet audio servers. The audio conient supporied by this document can Use a
variety of audio file formats such as ISO/IEC 11172-3 (MPEG Audio Layer 3, commonly called
MP3), WMA (Windows Media Audio), RA (RealAudio®) and AAC (Advance Audio Coding),
streaming audio, audio data stream in AV files and DSD (Direct Stream Digital) audio.

1 Windows Media Audio, RealAudio® and Direct Stream Digital are examples of a suitable products available

commercially. This information is given for the convenience of users of this document and does not constitute an
endorsement by ISO or IEC of these products.
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5.2 Basic functionalities

Th
a)

b)

c)
d)

e IGRS smart audio interconnection profile shall support the following functions:

auto-discover all available AR and AS devices currently on the network;

23
23

discover and acquire content services or available audio files on the ASs currently available

on the network;

manage, control and transport audio content;

control each audio device independently, in default groups or customized groups, if there

Thijs document is applicable to these three categories of audio devices, which possess au

ref

5.3
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a)

b)
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allow a CP to control audio rendering on multiple ARs in different groups, and also supp
simultaneous playback on all ARs within the same group;

remote (Internet) operations.
Generic audio device categories

1 Overview

dio, according to the smart audio interconnection usage scenarios.

dering functions and interconnection capabilities to other relevant audio devices.

.2 Home audio

blity. Typical home audio systems include various amplifiers, speakers and control units
hfiguration devices for karaoke, dancesstudio, home or movie theatre, etc.

me audio interconnection applications are further divided into the following two categori
io-to-audio device interconnegtion and audio-to-video device interconnection.

capabilities that are interconnected through an existing home network. Typical applicat
scenarios include multi-room audio and background music interconnections:

— multi-room audio interconnection allows audio devices that are located in multiple roon
such as (the’ living room, bedroom, kitchen and bathroom, to render mu
simultaneously;

— backgroeund music interconnection allows interconnected audio devices to reng
background music in every room through one or more audio sources.

Audio-to-video device interconnection refers to the networking of multimedia deviq
{including both audio and video) used in home-theatre applications. This document does

neric audio devices are divided into three categories: home audio, public audio and mohi

ort

device interconnection control management methods that support both local (LAN) and

e

)

o

me audio mainly focuses on devices that ate'capable of rendering home-theatre style sound

or

Audio-to-audio device .intefconnection refers to home audio devices with rendering

on

hs,
5ic

er

es
not

aadress thistype of device mterconnection.

5.3.3 Public audio

Public audio represents audio devices used in shopping malls, schools, public squares, hotels,
theatres, gymnasiums, etc.

5.3.4 Mobile audio

Unlike the previous two categories, mobile audio contains portable, miniaturized and often
embedded devices in other smart multimedia systems that support audio rendering in a mobile

en

vironment (e.g. various in-vehicle and ship-based audio systems).
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5.4 Interaction model

The IGRS RA smart audio interconnection system architecture model is shown in Figure 1.

~

-
Internet Domain IGRS Local Network Domain (LAN)
IGRS RA (Slsrsv;:)e Platform Control Point
\ Audio Gateway
! ! ! AG |[IGRS RA
E&A dAS Service Agent
udio Module Service
Content RAAR RACP Module
Service)
Audio Renderer Audio Server
Third Party Internet Audio
Content Services
-

Figure 1 — RA smart audio interconnection system architecture

An[ IGRS RA smart audio interconnection system consists.of one or more smart audio servers
(AB), one or more smart audio renderers (AR) and a,smart audio control point (CP). In thi

EC

nIs

mqdel, both a local AS and an RA AS are used tg serve stored audio contents. An AR ig a
rendering device capable of processing the audioncontents. The AS and an AR are connecfed

thriough a CP for audio transport service invocation. The smart audio gateway (AG) enab
interactions between IGRS remote audio devices and audio devices in the home. The AG is

es
an

implementation of the HES gateway (ISQAEC 15045 series and ISO/IEC 18012 series) that

indludes a service module functioning as, an IGRS RA agent, which is used for those IGRS L
aufdio devices that cannot be discoveréd over the Internet as shown in Figure 1. All IGRS L
aufdio devices and IGRS RA .audio devices shall use published IGRS protoc

AN
AN
Dls

(190/1IEC 14543-5-1 and ISO/IEC(14543-5-8) to discover and interconnect with each other. Tlhe
specific interaction models and “flow methods shall comply with ISO/IEC 14543-5-21 and

ISO/IEC 14543-5-22. Both push and pull models shall be supported..

5.5 Smart audio device types

5.%.1 Smart audio server (AS)

An[ AS is a logical device with networked computational audio storage capacity. Examples

tygical physical AS devices are a desktop PC, mobile phone, NAS, CD or DVD player.

of

An[ AS jshall be used as the source device that stores and manages audio content with a

in

stdandard set of access interfaces for other IGRS smart audio devices An AS may he lacate

the house connected to the home network or outside the house accessed remotely via the IGRS

AG. A remote AS may be offered by the IGRS service provider or by a third-party provider.

5.5.2 Smart audio renderer (AR)

An AR is a logical device with networked audio decoding and rendering capabilities. Examples
of typical physical AR devices are a desktop PC, TV, audio receiver, speaker or a handheld

device.

An AR shall be used as the target device, which accesses and renders the audio contents

delivered via network.
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5.5.3 Smart audio control point (CP)

A CP is a logical device that is capable of discovering, coordinating and controlling an AR or
AS. A CP can reside in an AR or AS device, and may also be a standalone device. Examples
of typical physical CP devices are a desktop PC, TV, mobile phone, remote control or other
relevant simple human-machine interface device with built-in IGRS RA smart audio services.

A CP shall be used to discover and invoke the audio management services provided by an AR
or AS. However, a CP is not directly involved in the audio content transport between an AR and
AS.

5.5.4 Smart audio gateway (AG)

An[AG is a logical device that translates different protocols. An AG shall be used to interConngct
lodal AR, AS and CP to RA audio devices and Internet audio content servers. (An” AG is |an
implementation of the HES gateway, specified in the ISO/IEC 15045 series and |ISO/IEC 18012
sefies, and as shown in Figure 1. The AG shall include an AG service module’as specified| in
the ISO/IEC 18012 series.

The AG shall meet the requirements as specified in ISO/IEC 15045-1 (gateway model). For
HHS simple gateway implementations, and for which no future expansion is planned, the AG
shall meet the requirements as specified in ISO/IEC 15045-1..For all other implementations,
the AG shall meet the requirements as specified in ISO/IEC_15045-2 (modularity and protodol)
and in ISO/IEC 15045-1 that specify complex-integral, compléx-modular and distributed clasges.

The AG shall conform to the principles and requirements for privacy, security and safety |as
specified in the ISO/IEC 15045 series. In addition~the guidelines described are to be followed
anfd vulnerabilities addressed.

The AG shall conform to privacy principles and recommendations, guidelines and requirements
as|specified in ISO/IEC 15045-1. The AG.shall conform to security and safety consideratidns
thgt are specified in ISO/IEC 15045-1.

The AG shall meet the requirements as specified in ISO/IEC 18012-1 (introduction to product
interoperability) and ISO/IEC 48012-2 (taxonomy and application interoperability model).

5.9.5 IGRS RA service-platform (IRSP)

The IRSP is the corevservice platform that enables interoperability among all IGRS remgte
acgess (RA) clientsand service platforms. An AR, AS and CP shall use the IRSP to interact
with any IGRS RA smart audio devices or gain access to Internet audio contents provided |by
thifd-party senvices.

5.5.6 Internet audio content server

Cantent that is not available from an AS in the home or on the IRSP may be offered by thifd-
party providers. The Internet audio content server is located on a service platform that provides
comprehensive capabilities for home, public and mobile users usually via the Internet. The
platform integrates computing, storage and network capabilities to host a variety of Internet
service applications including audio, with common access APl services. This entity is developed
by third parties and is out of scope for this document.

5.6 Interface specifications
5.6.1 Overview

IGRS RA smart audio interconnection service module interfaces are specified in 5.6 for AS, AR,
CP and AG device types.
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5.6.2 AS service module interface

An AS shall provide three service module interfaces: content index service, connection
management service and transport management service.

a) Content index service (CIS): The CIS shall provide a set of service interfaces that allows a
CP to discover the media content stored on an AS. One of the primary service interfaces,
CIS::Browse(), enables the CP to acquire detailed attributes about the media content, such
as name, author, transport protocols and data formats supported by that AS. The CP shall
then use this information to determine whether the target AR can play that audio content. In
addition, the CIS supports other service interfaces such as GetSearchCapabilitylist(),
GetSortCapabilityList() and GetContentUpdateld().

b) | Connection management service: The CMS shall provide a set of service interfacés|to
manage the audio device connection. A CP shall invoke CMS::PrepareForConnection()| to
obtain an InstancelD from an AS for a CP to control the subsequent audio data transfer.
This InstancelD shall be used to distinguish among instances of a CIS, associated with
different ARs. If PrepareForConnection() fails, the CP shall set the InstancélD to 0. The CP
shall invoke ReleaseConnection() if it needs to terminate the connection. In addition, {he
CMS also defines other service interfaces such as GetActiveConnectionldList(), Get
GetCurrentConnectioninfo(), and GetProtocollnfo().

c) | Transport management service: The TMS shall provide a set of sesvice interfaces that allows
a CP to control various audio rendering capabilities, such as'stop, next, previous and seg¢k.
When an AS is transporting multiple audio content streams' simultaneously, the CP shall
distinguish and control each via InstancelDs created by-the CMS::PrepareForConnection()
service. In addition, the TMS supports other service interfaces such |[as
GetCurrentMedialnfo(), GetTransportinfo(), GetPlayURIList(), Next(), Pause(), Play(),
Previous(), Seek(), SetTransportURIList(), SetPlayMode() and Stop().

5.6.3 AR service module interface

An[ AR shall provide three service mgadudle interfaces: rendering management servige,
cohnection management service and transport management service.

a) | Rendering management servicexFPhe RMS shall provide a set of service interfaces that
enables a CP to control the playback of audio content, such as rendering control preset gnd
volume control. The RMS shall“also support the rendering of multiple audio content streams
via a list. The InstancelDs of RMS shall be generated by CMS::PrepareForConnection()In
addition, RMS also defines other service interfaces such as GetMute(), SetMutg(),
GetVolume() and SetVolume().

b) | Connection mapagement service: The CMS shall provide a set of service interfaces|to
manage the audio device connection. CP shall invoke the CMS::GetProtocollinfo()|to
enumerate thetransport protocols and data formats supported by an AR. Then the CP sHall
invoke the) EMS::PrepareForConnection() to obtain an InstancelD from AS for CP to con%rol

the subsequent audio rendering. The CP shall invoke the ReleaseConnection() if it neqds
to terminate the connection. The CMS service interfaces provided by an AR shall be the
same as an AS.

oLt e TMS ice interf . | AR shall be the

same as those for an AS.

5.6.4 CP module interface

A CP shall provide the following basic services or functionalities to enable the coordination of
device interactions between an AS and AR.

a) Device discovery: The CP shall use the discovery mechanism specified in
ISO/IEC 14543-5-1 and ISO/IEC 14543-5-8 to find other AS and AR devices on the network.

b) Audio content search: The CP shall invoke the CIS::Browse() or CIS::Search() service
interfaces of the AS to acquire the audio content information and the transport protocols
and data formats supported by AS.
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AR transport protocol and data format capabilities search: The CP shall invoke the
CMS::GetProtocolinfo() service interface of the AR to return the compatible transport
protocols and data formats.

Transport protocol and data format match: The CP shall match the results from the CIS on
the AS with CMS::GetProtocolinfo() on the AR in order to select a mutually supported
transport protocol and data format for interoperability.

Audio content selection: The CP shall invoke the SetTransportURIList service interface to
select the audio content for transport.

Start audio transport: This function shall invoke the transport control initiated by the user.

g)

h)

5.6
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Rendering adjustment control: The CP shall use the RMS service interfaces to control augl
playback adjustment.

(o]

Audio content control: The CP shall invoke the TMS service interfaces to control the acttal
audio content rendering, such as play, next, previous, pause and stop.

Service terminate: The CP shall invoke the ReleaseConnection() to disconnect from the AS
and AR. All resources shall then be released.

.5 Smart audio gateway module interface

smart audio gateway (AG) shall be used to interconnect dévjces for audio rendering
blications between LAN AR devices and IGRS RA AS and CR'devices, as well as to accgss
er popular Internet audio content services. It shall provide\an IP port address for audlio
dering and follow the APIs specified in ISO/IEC 14543-5-8to establish a connection to llhe
5P. However, third-party Internet audio content “delivery services may requjre
blementations of various audio service interface ARIs\from service providers, which are ¢ut
the scope for this document.

Smart audio device type descriptions

Smart audio renderer
1 Overview

AR shall be used to manage audio content delivery playback. It shall provide CMS, MPTMS,
1S and GMS services. The CMS allows the IGRS DSIM to query an AR to obtain audio formats,
nsport protocols and transport control mechanisms supported by that AR. It also provides
erfaces to the DSIM to discover active connection service instances and obtain attributes for
ch connection since,\similar to an AS, the AR is capable of supporting multiple simultanedus
hnections. MPTMS)and RMS enable a CP to adjust and control the transport and rendering
audio streams‘on an AR. The GMS makes it possible to synchronize playback control gnd
ume adjustment, etc. within a group of devices.

.2 Device type description

e.déevice type of AR is defined as:

urn:IGRS:Device:DeviceType:AudioRenderer

6.1.3 AR service interfaces

AR service interfaces are shown in Table 1.
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Table 1 — AR service interfaces

Service | Required Service type Description

name or
optional

CMS Required | urn:IGRS:Service:ServiceType: | CMS is used to generate and manage the connection

ConnectionManagement:1 between AS and AR. AR is capable of supporting and
managing multiple active connections simultaneously
through CMS.

MPTMS | Required | urn:IGRS:Service:ServiceType: | MPTMS enables IGRS DSIM to adjust and control the
MediaPlayerTransportManagem | delivery of audio streams on AR, such as play, pause
ent:1 stop, search.

RMS Required | urn:IGRS:Service:ServiceType: | RMS allows IGRS DSIM to adjust and control audio
RenderingManagement:1 rendering settings, such as volume, mute.

GMS Optional urn:IGRS:Service:ServiceType: | GMS enables synchronization of playback controls,
GroupManagement:1 volume, time progression, change of device name, et¢.

within group devices.
6.1.4 Mandatory invocation interface descriptions

The mandatory invocation interfaces for AR are shown in Table 2

Table 2 — Mandatory invocation interfaces for AR

Service name

Required interface

Description

MPTMS

SetTransportURIList

Set AransportURI variable. Specify the URI list of aud
content object to be transported by MPTMS instance.

io

GetTransportinfo

Get current transport state information of transport
service instance.

Play

Play audio object in media list in sequence with
specified playing mode (optional) and playing speed.
The starting point is determined by the Offset
parameter, which is 0 for no offset or a positive numb
indicating where to start playing the audio object
beyond the beginning. Playing is continued until the
URI list on AS has been completely played or other
interfaces have been invoked, such as stop.

Next

Set the next audio object in the media list to be playe
The selection mode is decided by the current audio-
playing mode.

jon

Previous

Set the current audio object as the previous played
audio object.

Stop

Stop the current audio object played by MPTMS. The
current position should be reset in some devices.

Seek

Find the target position specified by input parameter i
accordance with the input parameter Unit.

f‘n}Dlayl JIRIList

Get-AS UR| list transported-byv-appointed-transport
g Pl i o g

service instance.

GetAllMedialnfo

Get the detailed content information of media URI list
transported by specified transport service instance.

GetCurrentMedialnfo

Get audio information transported by specified
transport service instance.

GetCurrentPlayMode

Get the URI playing mode in the transport object list
controlled by specified transport service instance.
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Service name Required interface Description

ListPresets Get current rendering control state variable list.

SelectPresets Recover rendering control state variable to preset
value.

RMS GetMute Get current mute state variable value.

SetMute Set mute state variable value.

GetVolume Get current volume state variable value.

SetVolume Set volume state variable value.

GetProtocollnfo Get the transport protocol supported by current deyice,
including transport control protocol name, network port,
content format, other protocol information and @vailaljle
IP address list on AR.

PrepareForConnection Get the Connectionld, which is used to préepare and

cmMs instantiate audio data for sending and receiving, and
Transportinstanceld, which is used for media transpoft.

ReleaseConnection Notify device to disconnect the gonnection
corresponding to Connectionld~dnd release resource.

GetActiveConnectionldList Get current active connection ID list on AS or AR.

GetGroupld Get AR device grouping-

SetGroupld Set AR device grouping.

SetName Set AR device-display name.

GMS GetName Get AR device display name.

SetLineinMode Set AR‘device line input mode.

GetLineinMode Get AR device line input mode.

RebootService Restart GMS service.

6.2 Smart audio server

r

2.1 Overview

An| AS shall be used to provide audio content. It shall contain CIS, CMS, BCM and MST]
sefvices. An AS enables/the IGRS DSIM to browse and search the audio contents storg

indluding audio formats, supported transport protocols and transport control mechanisms
aldo provides interfaces to establish connections between an AS and AR, execute me
trajnsport control (e(g) play and stop) and perform numerous media resource operations on the
deyice. Relevant types of AS include the following.

a) [ Local audie’server: devices that provide audio resources within the LAN.

b)| An RAaudio server: audio application servers or devices that provide audio conte

through authenticated connections to the IRSP.

NS
2d,
It
lia

hts

c) | Third-party Internet audio server: servers that provide a variety of audio contents on the

Internet that require non-standard API. These APIs are not a part of this document.

6.2.2 Device type description

The device type of an AS is defined as:
urn:IGRS:Device:DeviceType:AudioServer

6.2.3 AS service interfaces

AS service interfaces are shown in Table 3.
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Table 3 — AS service interfaces

Service | Required Service type Description
name or
optional
CIS Required urn:IGRS:Service:ServiceType: | CIS allows IGRS DSIM to discover and enumerate
ContentIindex:1 audio content on AS so that CP can obtain the content

information such as the name of audio, creation date,
size, and format. With this information, DSIM is able to
determine whether AR can render the content. The
content directory structure supports nested sub-
directories

CMS Required urn:IGRS:Service:ServiceType: | CMS is used to generate and manage the connegtion
ConnectionManagement:1 between AS and AR. AS is capable of supporting, ahd
managing multiple active connections simultaneously
through CMS.

MBTMS | Required urn:IGRS:Service:ServiceType: | MSTMS enables CP to adjust and contrel'the delivery]
MediaServerTransportManage of audio content on AS, such as plays~pause, stop,

ment:1 search.
BCM Required BCM service uses TCP to establish a pipe (Back-
Se¢rvice Channel) that connects between AS (BCM Server) and

AR (BCM Client) for out-of-band transport control. BQM
is specified in 6.2.3 of ISO/IEC 14543-5-21:2012.

6.2.4 Mandatory invocation interface description

The mandatory invocation interfaces for an AS are shown’in Table 4.

Table 4 — Mandatory invocation interfaces for AS

Service Required interface Description

SetTransportURIList Set TransportURI variable. Specify the URI list of audio
content object to be transported by MSTMS instance.

GetTransportinfo Return the current transport state information of
transport service instance.

jon

Next Set the next audio object in the media list to be playe
The selection mode is decided by the current audio-
playing mode.

Previous Set the current audio object as the previous played
audio object.

Stop Stop the current audio object played by MSTMS. The
current position should be reset in some devices.

Play Play audio object in media list in sequence with
specified playing mode (optional) and playing speed.
The starting point is determined by the Offset
MBTMS parameter, which is 0 for no offset or a positive numbgr
indicating where to start playing the audio object
beyond the beginning. Playing is continued until the
URI list on AS has been completely played or other
interfaces have been invoked, such as stop.

Seek Find the target position specified by input parameter in
accordance with the input parameter Unit.

GetPlayURIList Get AS URI list transported by specified transport
service instance.

GetAllMedialnfo Get the detailed content information of media URI list
transported by specified transport service instance.

GetCurrentMedialnfo Get audio information transported by specified
transport service instance.

GetCurrentPlayMode Get the URI playing mode in the transport object list
controlled by specified transport service instance.
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Service Required interface Description
GetSortCapabilityList Retrieve the sorting list supported by CIS on AS.
CIsS GetContentUpdateld Retrieve the value of content update ID of CIS on AS.
Browse Return the browsed content directory object.
GetProtocollnfo Get the transport protocol supported by current device,

including transport control protocol name, network port,
content format, other protocol information and available
IP address list on AS.

PrepareForConnection Get the Connectionld, which is used to prepare and
msStanttate audio data for Sending and recetving, and
Transportinstanceld, which is used for media transpof

Cipt

(¢)]

—

ReleaseConnection Notify device to disconnect the connection
corresponding to Connectionld and release resource.

GetActiveConnectionldList Get current active connection ID list on,AS)or AR.

6.3 Smart audio control point
6.3.1 Overview

The CP shall be used to provide audio control management and\c6ordination of the AS and AR.
It g§hall contain CIS, CMS, MSTMS, RMS, FAMS and GMS servi¢ces. The CP shall use the IGRS
DYIM to browse and search for audio content provided by the’AS and invoke the relevant serv|ce
interfaces to establish connections between the AS and:AR, execute media transport conIoI
(elg. play, stop) and perform numerous media resource operations on the device. Relevant
tyges of CP include the following.

a)| Local CP: an audio controller device that coordinates connections and resources betwden
an AS and AR within LAN.

An RA CP: an audio controller device.that coordinates RA connections to other smart audio
devices and provides resource discovery and control management of remote audio
application services through an authenticated connection to an IRSP.

b

~

6.3.2 Device type description

The device type of CP is definéd as:
urn:IGRS:Device:DeviceType:ControlPoint

6.3.3 CP service interfaces

CRH service_interfaces are shown in Table 5.
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Table 5 — CP service interfaces

Service | Required Service type Description

name or
optional

CIS Required urn:IGRS:Service:ServiceType: | CIS allows IGRS DSIM to discover and enumerate

ContentIindex:1 audio content on AS so that CP can obtain the
content information such as the name of audio,
creation date, size, and format. With this information,
DSIM is able to determine whether AR can render the
content. The content directory structure supports
nested sub-directories

CMS Required urn:IGRS:Service:ServiceType: | CMS is used to generate and manage the connectioh
ConnectionManagement:1 between AS and AR. Both AS and AR are capablée of

supporting and managing multiple active conhgctionp
simultaneously through CMS.

MBTMS | Required urn:IGRS:Service:ServiceType: | MSTMS enables CP to adjust and conttol the delivefy
MediaServerTransportManagem | of audio content on AS, such as playy pause, stop,
ent:1 search.

RMS Required urn:IGRS:Service:ServiceType: RMS allows IGRS DSIM to adjust and control audio
RenderingManagement:1 rendering settings, such asywolume, mute.

FAMS Required urn:IGRS:Service:ServiceType: | Discoverable FAMS altows FC (file client) to invoke
FileAccessManagement:1 operations such as/authenticate, browse, search,

retrieve, upload andvdownload all files and sub-
directory information in any specified shared directofy
on FS (file server).

GMS Optional urn:IGRS:Service:ServiceType: | GMS enables synchronization of playback controls,
GroupManagement:1 volume, time progression, change of device name,

etc~within group devices.
6.3.4 Mandatory invocation interface description

The mandatory invocation interfaces for a\CP are shown in Table 6.

Table 6 — Mandatory invocation interfaces for CP

Service name Required interface Description
GetSortCapabilityList Retrieve the sorting list supported by CIS on AS.
CIs GetContentUpdateld Retrieve the value of content update ID of CIS on A§.
Browse Return the browsed content directory object.
GetProtocollnfo Get the transport protocol supported by current
device, including transport control protocol name,
network port, content format, other protocol
information and available IP address list on AS or AR.
PrepareForConnection Get the Connectionld, which is used to prepare and
clMs instantiate audio data for sending and receiving, an
Transportinstanceld, which is used for media
ransport.
ReleaseConnection Notify device to disconnect the connection
corresponding to Connectionld and release resource.
GetActiveConnectionldList Get current active connection ID list on AS or AR.
ListPresets Get current rendering control state variable list.
SelectPresets Recover rendering control state variable to preset
value.
RMS GetMute Get current mute state variable value.
SetMute Set mute state variable value.
GetVolume Get current volume state variable value.
SetVolume Set volume state variable value.
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Service name

Required interface

Description

in accordance with the input parameter Unit.

GetGroupld Get AR device grouping.

SetGroupld Set AR device grouping.

SetName Set AR device display name.

GMS GetName Get AR device display name.

SetLineinMode Set AR device line input mode.

GetLineinMode Get AR device line input mode.

RebootService Restart GMS service

Browse Return to the lower level file or directory list of the

FAMS specified directory on FS, and get back the basic
attributes of each object.

SetTransportURIList Set TransportURI variable. Specify the RV list of
audio content object to be transported\by’' MSTMS
instance.

GetTransportinfo Return the current transport statejinformation of
transport service instance.

Next Set the next audio objectin’the media list to be
played. The selectionrmode is decided by the currert
audio-playing modg’.

Previous Set the current-audio object as the previous played
audio object,

Stop Stop the Gurrent audio object played by MSTMS. The
current position should be reset in some devices.

Play Playaudio object in media list in sequence with
specified playing mode (optional) and playing speed.

s The starting point is determined by the Offset
MBTMS S e
parameter, which is 0 for no offset or a positive
number indicating where to start playing the audio
object beyond the beginning. Playing is continued
until the URI list on AS has been completely played for
other interfaces have been invoked, such as stop.
Seek Find the target position specified by input paramete

GetPlayURIList

Get AS URI list transported by specified transport
service instance.

GetAllMedialnfo

Get the detailed content information of media URI li
transported by specified transport service instance.

GetCurrentMedialnfo

Get audio information transported by specified
transport service instance.

GetCurrentPlayMode

Get the URI playing mode in the transport object lisf
controlled by specified transport service instance.

6.4 Smart audio gateway

The AG shall be used to interconnect LAN audio devices and IGRS RA devices and to translate
between networks with different protocols. It shall provide all required invocation interfaces
defined in ISO/IEC 14543-5-8 to set up a connection to an IRSP so that RA audio devices or
audio application services can discover and interact with AS, AR and CP in the home. Also
through the AG, the CP in the home shall be able to browse Internet audio content sources
(both RA AS and third-party AS) and coordinate audio services and data transport to AR devices.
However, the invocation interfaces to third-party AS or Internet audio services are out of the
scope and not defined in this document.
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71 Reference BCM connection management and transport control process

The audio playback flow of the BCM-based connection management and transport control
mechanism shall follow steps a) to d).

a) Connection setup: The BCM client sends a SETUP command to the BCM server to request
setup of the BCM channel. The BCM server shall initialize a BCM channel, allocate a
connection identifier and return the connection identifier to BCM client.

b) [ Select content: After connection setup, the BCM client sends a SELECT command te_the
BCM server on this connection with the URI of the content as the parameter in the multicast
format. The BCM server shall check the AVMCastGroupName metadata of the content jon
the CIS to determine if there is any active multicast session for the content: Ifithere is |no
multicast group setup for the content, the audio server shall set up a multicast group,
initialize an out-of-band channel to transport the content and notify the media client about
the multicast address of the content through the inner-group infermation exchange
mechanism; if there is an active multicast session for the content, the,media client shall jpin
the group and obtain the multicast address of the content throdgh the inner-grqup
information exchange mechanism.

c) | Transport control: The BCM client controls the transportation{of-the content selected in the
last step, such as play (PLAY command), pause (PAUSE..command), resume (RESUME
command), stop (STOP command), record (RECORD command), pause record
(PAUSE_RECORD command), resume record (RESUME-RECORD command), stop record
(STOP_RECORD command), select subtitle (SUBTITLE command) and select audio trgck
(AUDIO_TRACK command).

d)| Connection release: The BCM client sends a RELEASE command to the BCM server| to
request to release the connection. If the transport is still active, the BCM server and BCM
client shall first stop the content transport‘and then release the BCM channel.

7.4 Service types

The service types in IGRS RA smart-audio interconnection application are shown in Table 7

Table 7 — Service types in IGRS RA smart audio interconnection application

Name of
service Service type identifier Description
type

CIs urn:IGRS:Service:ServiceType: | CIS allows IGRS DSIM to discover and enumerate audio
Contentindex:1 content on AS so that CP can obtain the content information

such as the name of audio, creation date, size, and format. W{th
this information, DSIM is able to determine whether AR can
render the content. The content directory structure supports
nested sub-directories.

CMS urn:IGRS:Service:ServiceType: | CMS is used to generate and manage the connection between
ConnectionManagement:1 AS and AR. Both AS and AR are capable of supporting and

managing multipie active connections simuitaneousty through
CMS.

MSTMS urn:IGRS:Service:ServiceType: MSTMS enables IGRS DSIM to adjust and control the delivery
MediaServerTransportManagem | of audio content on AS, such as play, pause, stop, search. AS
ent:1 shall support push mode with this service.

MPTMS urn:IGRS:Service:ServiceType: MPTMS enables IGRS DSIM to adjust and control the delivery
MediaPlayerTransportManagem | of audio streams on AR, such as play, pause, stop, search. AR
ent:1 shall support pull mode with this service.

RMS urn:IGRS:Service:ServiceType: RMS allows IGRS DSIM to control and adjust media playback,
RenderingManagement:1 such as volume, equalization, to support multiple dynamic

instances at the same time, thus enabling simultaneous
playback control of multiple audio objects, such as multi-room
audio playback applications. RMS allows IGRS DSIM to adjust
and control audio rendering settings, such as volume, mute.
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Name of
service

type

Service type identifier

Description

MTS urn:IGRS:Service:ServiceType:
MediaTranscoding:1 wi

MTS allows IGRS DSIM to control audio format transcoding,

th support to multiple active transcoding control instances.

FAMS urn:IGRS:Service:ServiceType:
FileAccessManagement:1 a)

b)

FAMS provides the following functions to file client:

provides authentication for FC and grants corresponding file
access rights;

allows FC to retrieve the sorting and searching capability
supported by FS;

<)

d::UVVb FC tU IL)IUVVDU t:IU bUIItUIIt UIiIUthUIy }JIUV;U‘UU‘ ‘Uy FS .II
the network;
allows FC to search for a specified file or directory;

allows FC to retrieve and modify attributes of a file or
directory;

allows FC to retrieve and set a browsing filter;

allows FC to subscribe to a file or directoryyobject update
event;

allows FC to subscribe to a FAMS service update event;

supports FC to upload and download the specified file or
directory.

FCMS urn:IGRS:Service:ServiceType:
FileConnectionManagement:1

FCMS is used to create and tmanage the connection between
FS and FC. FS is capable_of‘'supporting and managing multipl¢
active connections simultaneously through FCMS.

GMS urn:IGRS:Service:ServiceType:
GroupManagement:1

GMS enables synchronization of playback controls, volume,
time progression, change of device name, etc. within group
devices.

7.3 Group management service

7.3.1 Overview

sy
Wi

7.3.2 Group management service type

ThF GMS shall be used to createcand manage groups of audio devices. It allows the

Thee service type of GMS is defined as:

urn:IGRS:Service:ServiceType:GroupManagement:1

7.3.3 Group management service interface

7.3.3.1 GetGroupld

Fubhction-description Get devicegrounin
HOA-G8SGHPHOR- G-\ g+

chronization of playback controls; volume, time progression, change of device name, gtc.
hin these groups of devices.

1B

na
Al SALERS

Input or output parameters are shown in Table 8.

Table 8 — Input or output parameters for GetGroupld

Parameter Input or Data type Field explanation
output
Instanceld Input UnsignedInt Instance ID
CurrentGroupld | Output UnsignedInt Current device group ID. If there is no existing group,

then return its device ID
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Return Value: Success: 0, Failure: 1

7.3.3.2 SetGroupld

Function description: Set device grouping ID.

Input or output parameters are shown in Table 9.

Table 9 — Input or output parameters for SetGroupld

Parameter Input or Data type Field explanation
output
Instanceld Input UnsignedInt Instance ID
CurrentGroupld Input UnsignedInt Current device group ID
ClrrentTimeStamp | Input UnsignedInt Current timestamp value
ClrrentAction Input String add: add device to current group
remove: delete device from\Current group

Rdturn Value: Success: 0, Failure: 1

7.3.3.3 GetName

Function description: Get device display name.

Ingut or output parameters are shown in Table 10.

Table 10 — Input or output parameters for GetName

Parameter Input or Data type Field explanation
output
Ingtanceld Input Unsignedint Instance ID
Dg¢viceName Output String Return current device name

Rdturn Value: Success:*0, Failure: 1

7.3.3.4 SetName

Function déscription: Set device display name.

Input’or-output parameters are shown in Table 11.

Table 11 — Input or output parameters for SetName

Parameter Input or Data type Field explanation
output
Instanceld Input UnsignedInt Instance ID
DesiredName Input String Set desired device name

Return Value: Success: 0, Failure: 1
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