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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Technical Specification (TS) has been produced by Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation EL ECtrotechnique (CENELEC) and the European
Telecommunications Standards Institute (ETSI).

NOTE 1: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standardsin the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a tripartite body
by including in the Memorandum of Understanding also CENELEC, which is responsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organizations whose work includes the co-ordination of its members' activitiesin the technical, legal,
programme-making and programme-exchange domains. The EBU has active members in about
60 countries in the European broadcasting areg; its headquartersisin Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +4122717 2481

The Eureka Project 147 was established in 1987, with funding from the European Commission, to develop a system for
the broadcasting of audio and data to fixed, portable or mobile receivers. Their work resulted in the publication of
European Standard, ETSI EN 300 401 [i.1], for DAB (see note 2) which now has worldwide acceptance.

NOTE 2: DAB isaregistered trademark owned by one of the Eureka Project 147 partners.

The DAB family of standardsis supported by WorldDAB, an organization with members drawn from broadcasting
organizations and telecommunication providers together with companies from the professional and consumer
electronicsindustry.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI
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Introduction

The OMRI API is designed to allow developers to gain access to broadcast radio tunersin consumer electronic devices
such as smartphones, tablets and/or other devices, and allows the execution of program code often referred to as apps.
Device manufacturers, who embed tuner hardware in their devices, should implement the OMRI API and enable the
development of individual, rich and sophisticated radio applications. The Java® programming language was sel ected
because of its clear and well known syntax, itsimplementation of all necessary programming paradigms (e.g. Object

Orientated, Generics, Data encapsulation) and its use in the main target platform of possible devices, the Android™
platform.

NOTE: Oracleand Javaare registered trademarks of Oracle and/or its affiliates. Android is atrademark of Google
LLC.

ETSI
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1 Scope

The present document specifies an Application Programming Interface (API) for the Open Mobile Radio Interface
(OMRI) which can be used by application developers to gain access to broadcast radio tunersin consumer electronic
devices such as smartphones, tablets and/or other devices, and which allows the execution of program code often
referred to as apps.

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are necessary for the application of the present document.

Not applicable.

2.2 Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1] ETSI EN 300 401: "Radio Broadcasting Systems; Digital Audio Broadcasting (DAB) to mobile,
portable and fixed receivers'.

[1.2] ETSI TS 101 499: "Hybrid Digital Radio (DAB, DRM, RadioDNS); SlideShow; User Application
Specification”.

[i.3] ETSI TS 102 818: "Hybrid Digital Radio (DAB, DRM, RadioDNS); XML Specification for
Service and Programme Information (SPI)".

[i.4] ETSI TS 103 270: "RadioDNS Hybrid Radio; Hybrid lookup for radio services'.

[i.5] ETSI TS 102 980: "Digital Audio Broadcasting (DAB); Dynamic Label Plus (DL Plus);

Application specification”.

[i.6] SO EN 62106: " Specification of the radio data system (RDS) for VHF/FM sound broadcasting in
the frequency range from 87,5 MHz to 108,0 MHZ".

ETSI
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3

3.1

For the purposes of the present document, the following terms apply:

Terms

Definition of terms and abbreviations

app: small software program providing a dedicated function typically found on a smart device

3.2

For the purposes of the present document, the following abbreviations apply:

AAC
ADTS
AP
CRID
DAB
DL
DLS
EPG
FIC
FM
ICY
IP
MMS
MOT
MPEG
MSC
OMRI
oS
POSIX
PTY
RDS
RF
SBR
Sl
SLS
SMS
SPI

ul
URI
URL
UX
XSl

Abbreviations

Advanced Audio Coding
Audio Data Transport Stream
Application Programming Interface
Content Reference | Dentifier
Digital Audio Broadcasting
Dynamic Label

Dynamic Label Segment
Electronic Programme Guide
Fast Information Channel
Frequency Modulation

| Can Yell

Internet Protocol

Multimedia M essage Service
Multimedia Object Transfer
Moving Picture Experts Group
Main Service Channel

Open Mobile Radio Interface
Operating System

Portable Operating System Interface
Programme TY pe

Radio Data Service

Radio Frequency

Spectral Band Replication
Service Information
SLideShow

Simple Message Service
Service and Programme Information
User Interface

Uniform Resource Identifier
Universal Resource Locator
User eXperience

eXtended Service Information

ETSI
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4 API Architecture

4.1 Introduction

In recent years, the class of so called smart devices has shown an impressive growth in market share. Initialy designed
primarily as mobile phones (cell phones) and for accessing internet services such as e-mail and the World Wide Web,
the versatility of these devices has provided devel opers with the ability to implement small software programs called
apps for a huge amount of different use cases and services. The present document addresses such apps which want to
make use of built-in broadcast radio tuners.

4.2 System overview

Normally mobile devices have the capability to connect to I P based networks either over integrated wifi or mobile
communications systems. This connectivity, however, only allows for point-to-point connectivity. Access to broadcast
services such as DAB or FM for radio is often not possible. Even if mobile devices are equipped with broadcast
receivers, app developers do not have access to the hardware tuner resources and therefore they cannot enhance their
media centric Apps with access to broadcast services.

Technologies such as IP audio streaming and podcasts have enabled service offerings for on-demand experiencesin
radio consumption. Specifications such a RadioDNS [i.4] allow a combination of broadcast and |P based services,
known as hybrid radio. In order to utilize this potential, it isimportant to combine broadcast media with individually
accessed on-demand content in a seamless user experience.

Figure 1 depicts a system overview of mobile devices accessing radio and hybrid services using RadioDNS as the
"pathfinder" between them.

IP based
services

Broadcast
R‘adio

RAS]

Figure 1: System overview

While App developers understand very well how to access and implement | P based services on target mobile platforms,
such easy access has not been possible for broadcast media. The OMRI API closes this gap, by providing a
standardized, technology agnostic API for App developersto develop hybrid radio Apps.

ETSI
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The device receives broadcast data via the tuner hardware which includes the audio services as well as additional
metadata such as dynamic label [i.1], SlideShow [i.2], Service and Programme Information (SPI) [i.3], and other
information. The tuner hardware is usually integrated into the OS of the device viaadriver software generally provided
by the manufacturer of the tuner hardware itself. A middleware software layer uses the data provided by the driver
software to perform arange of tasksto extract the audio and metadata for presentation to an App. Such tasks can
include demodulation, demultiplexing and decoding of the different service components. Currently different
manufacturers provide custom APIs for access to their tuner hardware and middleware software and consequently the
user app has to be adapted to conform to individual tuner solutions. The OMRI API standardizes the access to tuner
solutions and enables the development of comprehensive radio apps.

4.3 API overview

4.3.1 OMRI packages

The OMRI API currently consists of three main packages:

org.onri.radio:

The radio package acts as the entry point into the API for the developer. The main classin org.omri.radio is the Radio
class which is designed as a singleton and provides a simple getl nstance method for the app developer to obtain the
Radio instance for further usage. Additionally in the org.omri.radio package enumerations for error and status codes are
defined. The access to broadcast data is highly asynchronous, therefore the org.omri.radio package defines the base
class of al further interfaces of listenersin the OMRI API.

org.onri.radioservice:

The org.omri.radioservice package contains all the necessary definitions for app developers to access radioservice
information such as service label's, descriptions, logos, and many more. While the general radio service model in OMRI
is agnostic to the underlying broadcasting technology, the org.omri.radioservice package contains the necessary sub-
interfaces derived from the org.omri.radioservice. The RadioService interface reveal s broadcast system specific
information and metadata to the devel oper. Derived from the RadioListener interface, org.omri.radioservice and its
sub-package metadata define specific listener interface definitions for service data components such as dynamic label
[i.1] and DL Plus[i.5], SlideShow [i.2] and programme information (SPI) [i.3].

org.onri.tuner:

The org.omri.tuner package defines the abstract Tuner interface which enables the devel oper to access radio
functionalities such as service scan. The OMRI API is designed to be able to handle devices which include multiple
tuners even for different transmission technologies (e.g. DAB [i.1], FM-RDS[i.6]). The same package contains the
TunerListener interface which is used to deliver highly asynchronous information (e.g. service scan status, signal
levels).

4.3.2 OMRI Object diagram

Figure 2 shows an example OMRI instance diagram. Beginning with the singleton instance of the Radio class,
Radio.getAvailableTuners returns alist of Tuner instances. Querying the TunerStatus reveals that one of the tunersinin
TUNER_STATUS_INITIALIZED state and returns an instance of RadioServiceDab. Subscribed to the
RadioServiceDab instance are two RadioServiceListener subclasses receiving events from the arrival of new Visual and
Textual metadata.

ETSI
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org.onti.radio. Radi o

Radi oSt at us: STATUS_RADI O_RUNNI NG

/Nemval | abl eTuner s()

org.onti.tuner. Tuner org.onri.tuner. Tuner
Tuner Status: TUNER_STATUS_SUSPENDED Tuner Status: TUNER _STATUS_I NI TI ALI ZED
Tuner Type: TUNER_TYPE_FM Tuner Type: TUNER_TYPE_DAB

w get Cur r ent Runni ngRadi oSer vi ce()

org.onti.radioservice. Radi oServi ceDab

get Ensenbl eLabl e: , nyRadi oEnsenbl e*

get Servi ceLabel : , nyRadi oSt ati on*

Radi oSer vi ce. SUBSM wﬁrw ce. subscri be()
org.onri.radioservice. metadat a. Vi sual org.onri.radioservice. metadat a. Text ual
Met adat aLi st ener Met adat aLi st ener
Vi sual : < Textual: ,You're listening to ..*“

Figure 2: OMRI instance

4.3.3 Radio state model

Figure 3 depicts the state model of the Radio class. The Radio can have three different states:

suspended
suspend()

initial state

resume()

delnitialize()

not initialized running
initialize()/initialize(cppContex)

Figure 3: Radio class state model

not initialized: Thisistheinitial state of the Radio class. This means that when the OMRI app is started and a Radio
instance is obtained through the getlnstance() method the call to getRadioStatus() returns

STATUS RADIO_UNINITIALIZED. Inthis state calls to getAvailableTuners() and/or getRadioServices() will return
empty lists. Therefore no Tuners can beinitialized nor RadioServices can be started.

running: Calling one of the initialize() or resume() methods brings the Radio object into running status. If an
ERROR_INIT_OK or ERROR_RESUME_OK isreturned the Radio object isin running state and ready for tuner
initialization and/or service selections.

ETSI
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suspended: Calling suspend() on an running Radio object brings it into suspended status. All activities by the Radio
class will be suspended until its status changes back to running.

4.3.4 Tuner state model

Figure 4 depicts the state model of the Tuner object.

suspended

initial state

\ resumeTuner() l T suspendTuner()

delnitializeTuner()

not initialized initialized

initializeTuner()

delnitializeTuner() T startServiceScanOl T stopServiceScan()

error scanning

Figure 4: Tuner object state model

not initialized: Thisistheinitial state of the Tuner object.

initialized: Calling the initializeTuner() or resumeTuner() methods brings the Tuner object into initialized status. When
inthe initialized state a service scans or service selection can be performed. When the tuner is scanning the
stopServiceScan() method can be used to terminate the scan and return to the initialized state.

suspended: Calling suspendTuner() on an running Tuner object bringsit into suspended status. All activities by the
Tuner will be suspended until its status changes back to initialized.

scanning: Calling the startServiceScan() method while in the initialize state will start a service scan on the Tuner.
When finished the Tuner goes back into initialized state automatically. While in scanning state, the method
getCurrentRunningRadioService will return null.

error: For many reasons the device or underlying driver software can cause a Tuner to go into error status. By calling
the delnitializeTuner() method, the developer can try to bring the Tuner back into a defined initial state. However if the
error cause is still valid the Tuner can go instantly into an error state again. Tuner implementations shall provide a
meaningful status description (see clause A.5.3) in the newStatus parameter when calling the tuner StatusChanged()
method.
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5 Examples of use of OMRI API

5.1 Developer experience

In order to gain a better understanding of the steps necessary to use the OMRI API for aminimal radio playing app, an
exampleis provided. This example is an extraction of source code fragments from areal OMRI sample app's
MainActivity. The full source code of thisapp is given in annex C. The example is quite basic and does not show
implementations for sophisticated functions such as persistent storage of service and programme information or
favourite lists. The sample allows the user to scan for services, tune to a service and display the dynamic label [i.1],
DLplus[i.5] and SlideShow [i.2] information if present.

The sample code shown in clause 5 is highly Android specific.

The example shows the following steps:
1) Getting a Radio instance and initializing and registering the minimum listeners.
2) Implementing a TunerListener.
3) Implementing a VisualMetadatal istener.

4)  Implementing a TextualMetadatal i stener.

5.2 Getting a Radio instance and initializing and registering the
minimum listeners

Thisisan excerpt of the onCreate method of the App's main activity. For the full code see annex C. Here only the
OMRI relevant code fragments are shown.
/*
* Ok, here is the real entry point for the Radi oAPI
* Ask the APl for its status and handle it.

* It will be in the state ' STATUS_RADI O SUSPENDED when it is not initialized. You have to
* initialize it, optionally with the Android App Context,

* allowing you e.g. to persist the scanned services to the private App data directory

* without explicitly asking the WRI TE | NTERNAL_ or WRI TE_EXTERNAL_STORAGE

* perm ssion in your app manifest.

* Be aware that this is a blocking call. If your Radio takes a long tinme to initialize you
* should do this in a separate thread or AsyncTask.

*/
Radi oSt atus stat = Radi 0. getlnstance().getRadi oStatus();
switch (stat) {
case STATUS_RADI O SUSPENDED: {
Radi oEr ror Code initCode = Radio.getlnstance().initialize(this);
if(initCode == Radi oErrorCode. ERROR I NI T_OK) {
Log. d(TAG "Radio successfully initialized! ");

br eak;

}
case STATUS RADI O RUNNI NG {

Log. d(TAG "G eat, the Radio is already running.");

for(Tuner tuner : Radio.getlnstance().getAvail abl eTuners()) {

i f(tuner.getCurrent Runni ngRadi oService() != null) {
tuner. get Current Runni ngRadi oSer vi ce(). subscri be(nServi ceSl i deshowLi st ener);

tuner. get Current Runni ngRadi oSer vi ce() . subscri be(nServi ceDynam cLabel Li st ener
)

}
}
br eak;

}

defaul t: {
br eak;

}

}

nServi celi st.clear();
nSer vi celLi st . addAl | (Radi o. get I nst ance() . get Radi oServi ces());
nBServi cel i st Fragnent . updat eSer vi celLi st (nServi ceLi st);
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/* The Radio is running, now we are getting the avail able Tuners.
* Before we initialize a Tuner we shoul d subscribe a TunerListener to it to get call backs
* on Tuner state changes.
*/
Li st <Tuner> tunerLi st = Radi o. getlnstance().getAvail abl eTuners();
Log. d(TAG "Found " + tunerlList.size() + " Tuners!");
for(Tuner tuner : tunerlList) {
Log. d( TAG "TunerType: " + tuner.getTunerType().toString());
Log. d( TAG "TunerStatus: " + tuner.getTunerStatus().toString());

tuner. subscri be(nmrlunerLi stener);

i f(tuner.getTunerStatus() == Tuner Status. STATUS TUNER NOT_I NI TI ALI ZED) {
tuner.initializeTuner();
}

Firstly the app should check on the status of the Radio object. Options are either:

. STATUS RADIO_SUSPENDED: Then the initialize method should be called. NOTE: For simplicity, no
error handling is implemented; or

. STATUS RADIO_RUNNING: The Radio is aready up and running. Here the app developer needs the get the
current running radio service from one of the available tuners.

NOTE: For simplicity, the possibility of multiple running tunersis not handled.

The example does not implement code for persistent storage of service lists or other metadata, so the servicelistis
deleted and anew service list is required from the Radio object.

Finally the example adds a TunerListener for each available tuner.

At this stage, the example isin the state to start a service scan and display the found radio services or in the case of the
STATUS RADIO_RUNNING the actual selected serviceis playing and available text and visual data are displayed.

5.3 Implementing a TunerListener

The TunerListener Interface is the central element for the app devel oper to get live data from the different available
physical tuners known to the receiver device's OMRI implementation. Most important for the developer is the handling
of the different tuner statuses during itslife cycle.

The app's sample here takes care of the following statuses:
. STATUS TUNER_SCAN_STARTED: Disable the scan button;

. STATUS TUNER_SCAN_FINISHED: Update the service list Ul element and enable the scan button.
Additionally the example here shows how to iterate over the found DABservices and stores the type
(Programme or Data service) and the service label;

. STATUS TUNER_INITIALIZED: Update the servicelist Ul element.
The tuner ScanProgress returns to the % of the DAB frequencies that have been tested for ensemble presence.
The tunerReceptionStatistics returns the rssi value in dBm.

When a service gets started or stopped, using the radioServiceStarted and radioServiceStopped methods are called by
the implementation and the necessary listeners are subscribed or unsubscribed.

The implementation of the tunerRawData method isintentionally left blank here. It isintended to allow the app
developer to get technology specific metadata e.g. FIC or MSC datafrom a DAB TunerType.
/~k
* Alistener for tuner nessages.
*/
private TunerListener nfTunerlListener = new TunerListener() {
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@verride
public void tunerStatusChanged(final Tuner tuner, TunerStatus tunerStatus) {
Log. d(TAG "tunerStateChanged to: " + tunerStatus.toString());

switch (tunerStatus) {
case STATUS_TUNER_SCAN_STARTED: ({
Log. d(TAG "ServiceScan started!");
if(nScanButton !'= null) {
runOnU Thr ead(new Runnabl e() {
@verride
public void run() {
nScanBut t on. set Enabl ed(f al se);

1)
br eak;

}
case STATUS TUNER SCAN FI NI SHED: {
Log. d(TAG "ServiceScan finished!");

nmSer vi ceLi st = Radi 0. get I nstance(). get Radi oServi ces();

if(mbBervicelistFragment !'= null) {
runOnU Thread(new Runnabl e() {
@verride

public void run() {
nSer vi cel i st Fragnment . updat eSer vi celLi st (nSer vi celLi st);
}

1)
}

if(nScanButton !'= null) {
runOnU Thread(new Runnabl e() {
@verride
public void run() {
nScanBut t on. set Enabl ed(true);
}

1)
}

Li st <Radi oServi ce> singl eTuner Servi ces = tuner. get Radi oServi ces();
for (Radi oService service : singleTunerServices) {
swi tch (service. get Radi oServi ceType()) {
case RADI CSERVI CE_TYPE DAB: {
Log. d(TAG "Found DAB " +
(((Radi oSer vi ceDab) servi ce).i sProgrammeService() ? "Progranme"
"Data" ) + " Service: " +
((Radi oServi ceDab) servi ce) . get Servi ceLabel ());

br eak;
}
defaul t: {
br eak;
}
}
) }
case STATUS TUNER I NI TI ALI ZED: {
if(nmbBervicelistFragment !'= null) {
runOnU Thread(new Runnabl e() {
@verride
public void run() {
nSer vi cel i st Fragnment . updat eSer vi celLi st (nSer vi celLi st);
}
1)
}
}
default: {
br eak;
}
}
}
@verride

public void tunerScanProgress(Tuner tuner, int percentScanned) {
Log. d(TAG “"tunerScanProgress: " + percentScanned + "%);

@verride

public void radi oServiceStarted(Tuner tuner, RadioService radioService) {
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Log. d(TAG "radioServiceStarted: " + radioService. get Radi oServiceType().toString());

radi oServi ce. subscri be(nServi ceSl i deshowLi st ener);
radi oServi ce. subscri be(nServi ceDynani cLabel Li st ener);

}
@verride

public void radi oServi ceSt opped(Tuner tuner, RadioService radioService) {
Log. d(TAG "radi oServiceStopped: " + radi oService. get Radi oServi ceType().toString());

radi oServi ce. unsubscri be(nBServi ceSl i deshowLi st ener);
radi oServi ce. unsubscri be(nServi ceDynani cLabel Li st ener);

}
@verride
public void tunerReceptionStatistics(Tuner tuner, boolean |ocked, int rssi){
Log. d(TAG “"tunerReceptionStatistics: Locked: " + locked + " Rssi: " + rssi);
@verride

public void tuner RawDat a( Tuner tuner, byte[] data) ({
/1 Do sonething useful with this later
}

54 Implementing a VisualMetadataListener

When tuned to a service, an app shall provide a proper implementation of a VisualM etadatal_istener in order to get
updates when new SlideShow [i.2] images are received. According to the interface definition for the
VisualMetadatalistener only one method (public void newVisualM etadata()) needs to be implemented. In the example
above, the implementation checksif the necessary Ul elements are not null and takes care that the display of the new
SideShow image will happen in the Ul thread of the app. When called by the OMRI implementation, metadata of the
Visual (e.g. Type and DataSize) are logged, a Bitmap is generated and finally the Bitmap is passed to the View Ul
element.
/*
* Alistener for Slideshow. WII be registered with a service on a serviceStarted cal |l back and
* unregi stered at serviceStopped

*/
private Radi oServicelistener nterviceSlideshowLi stener = new Vi sual Met adat aLi stener() {
@verride
public void newVi sual Met adat a(final Visual visual) {
if(nSlsView!= null) {
runOnU Thr ead(new Runnabl e() {
@verride
public void run() {
Log. d(TAG "New Vi sual Received: " + visual.getVisual Type().toString() +
" with DataSize of: " + visual.getVisual Data().length);
Bitmap sl s = BitmapFactory. decodeByt eArray(vi sual . get Vi sual Data(), O,
vi sual . get Vi sual Data() .| ength);
Log. d(TAG "Bitmap: " + sls.getWdth() + ":" + sls.getHeight());
nSl sVi ew. set | mageBi t map(sl s);
}
1)
}
}
}s
5.5 Implementing a TextualMetadatalListener

When tuned to a service, an app shall provide a proper implementation of a Textual M etadatal istener in order to get
updates when new textual labels (e.g. from dynamic label [i.1], DLPlus[i.5], RDS RadioText [i.6] or RadioDNS [i.4])
are received. According to the interface definition for the TextualM etadatal_istener only one method (public void
newTextual M etadata()) needs to be implemented. In the example above the implementation checks if the necessary
view is not null. When called by the OMRI implementation, the text content is logged and the textual Ul element is
updated.
/*
* Alistener for Dynamic Labels. WII be registered with a service on a serviceStarted cal |l back
* and unregi stered at serviceStopped
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*/
private Radi oServiceli stener nfServi ceDynani cLabel Li stener = new Text ual Met adat aLi stener () {
@verride
public void newTextual Met adat a( Textual textual) {
Log. d(TAG "New Text Received: " + textual.getText());
if(mDlsView!= null) {
nDl sVi ew. set Text (t extual . get Text ());
}
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Annex A (normative):
Java API Interface and Class definitions

A.1  Introduction

This annex lists the forma APl definition in Java.

The Java skeletons of the org.omri packages on the specifications Git repository are hosted at:
https://github.com/ebu.

A.2  Package org.omri.radio

A.2.1 Radio

package org.onti.radio;
inport java.util.List;

inmport org.onti.radio.inpl.Radiol npl;
inport org.onri.radi oservice. Radi oServi ce;
inport org.onri.tuner. Tuner;

import org.onti.tuner. TunerListener;
import org.onti.tuner. Tuner Type;

/**

* Copyright (C) 2016 Open Mobile Radio Interface (OWI) G oup

*

* Licensed under the Apache License, Version 2.0 (the "License");

* you may not use this file except in conpliance with the License.

* You may obtain a copy of the License at

*

* http://ww. apache. org/ | i censes/ LI CENSE-2. 0

*

* Unl ess required by applicable law or agreed to in witing, software
* distributed under the License is distributed on an "AS | S" BASI S,

* W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
* See the License for the specific |anguage governing perm ssions and
* limtations under the License.

*

* The main Radi o class

* The inplementer has to inplement {@ink Radiolnpl} inplenmentation

* Fabi an Sattler, | RT GrbH

*

~

public abstract class Radio {

/** the singleton instance of Radio */
private static Radi o | NSTANCE = new Radi ol npl ();

/**

* Returns the {@ink Radio} instance or {@ode null} if not inplermented {@ink Radi o} instance
is set

* the {@ink Radio} instance or {@ode null} if not inplenented {@ink Radi o} instance
is set

*/

public static Radio getlnstance() {

return | NSTANCE;

}
/**
* Initializes the {@ink Radio} instance
* the {@ink Radi oErrorCode} indicating the success of init.
*
/

public abstract Radi oErrorCode initialize();

| **

* Initializes the {@ink Radio} instance with an Java Object. Intention

ETSI


https://github.com/ebu

19 ETSI TS 103 632 V1.1.1 (2018-10)

* of the appContext paranmeter is, that applications get the opportunity to
* pass necessary plattformspecific objects into the OV inplenmentation

* i.e. Android {@ink Context}

* (@aram appContext the App Context

* @eturn the {@ink Radi oErrorCode} indicating the success of init.

*/

public abstract Radi oErrorCode initialize(Object appContext);

/**

* Suspends the {@ink Radio} and with it all {@ink Tuner}s

* @eturn a {@ink Radi oErrorCode} indicating the success of the suspend.
*/

public abstract Radi oErrorCode suspend();

/**

* Resunmes the {@ink Radio} to the previous state before it was suspended.
* @eturn a {@ink Radi oErrorCode} indicating the success of the resune
*/

public abstract Radi oErrorCode resune();

/**

* Indicates the current status of the {@ink Radio}
* @eturn the current {@ink Radi oStatus}

*/

public abstract Radi oStatus getRadi oStatus();

/**

* Deinitializes the Radio and all {@ink Tuner}s
*/

public abstract void delnitialize();

/**

* Returns the available {@ink Tuner} devices or an enpty |ist
* @eturn the available {@ink Tuner} devices or an enpty |ist
*

/
public abstract List<Tuner> getAvail abl eTuners();

/**

* Returns the available {@ink Tuner} devices for a specific {@ink TunerType} or an enpty |ist
* @eturn the available {@ink Tuner} devices for a specific {@ink TunerType} or an enpty |ist
*/

public abstract List<Tuner> getAvail abl eTuners(Tuner Type tuner Type);

/**

* Retrieve the currently known {@ink RadioService}s of this {@ink Radi o} device
* The method here is for the convenience of the application devel oper.

* @eturn a list of {@ink RadioService}s or an enpty |ist

*/

public abstract List<Radi oService> getRadi oServices();

/**
* Start a {@ink Radi oService} on an avail abl e tuner
* The nmethod here is for the convenience of the application devel oper.
* @aramradioService the {@ink Radi oService} to start
*

/

public abstract void startRadi oServi ce(Radi oServi ce radi oService);

/**
* Scans using all tuners and builds the conbined service list.
The nmethod here is for the conveni ence of the application devel oper.
If the application devel oper wants to perform service scans in the background
(in the case the Radi o exposes nore than on {@ink Tuner} instances), it's recomended
to use the dedicated nethod calls in the {@ink Tuner} objects.

* % ok ok

*/
public abstract void startRadi oServiceScan();

/**

* Stops the possible running service scan on all avail abl e tuners.

* The nmethod here is for the convenience of the application devel oper.
* |f the application devel oper wants to perform service scans in the background
* (in the case the Radi o exposes nore than on {@ink Tuner} instances), it's reconmended
* to use the dedicated nethod calls in the {@ink Tuner} objects.

*/

public abstract void stopRadi oServiceScan();

| **

* Initializes a specific {@ink Tuner} device. You should listen to status changes with a
regi stered {@ink TunerlListener}.

ETSI



20 ETSI TS 103 632 V1.1.1 (2018-10)

* @aramtuner the {@ink Tuner} to initialize
*/
public abstract void initializeTuner(Tuner tuner);

/**
* Deinitializes a specific {@ink Tuner} device
* @aramtuner the {@ink Tuner} to deinit
*
/
public abstract void delnitializeTuner(Tuner tuner);

| **

* Registers a {@ink Radi oStatusLi stener}
* @aramlistener the {@ink Radi oStatusListener} to register for callbacks
*
/
public abstract void registerRadi oStatusLi stener (Radi oSt atusLi stener |istener);

| **

* Unregisters a {@ink Radi oSt at usLi st ener}
* @aramlistener the {@ink Radi oStatusListener} to unregister for callbacks
*/
public abstract void unregisterRadi oSt atusLi stener (Radi oSt at usLi stener |istener);

}
A.2.2 RadioErrorCode

package org.onri.radio;

/**

* Copyright (C) 2016 Open Mbile Radio Interface (OWRI) G oup

*

* Licensed under the Apache License, Version 2.0 (the "License");

* you may not use this file except in conpliance with the License.

* You may obtain a copy of the License at

*

* http://ww. apache. org/licenses/ LI CENSE-2. 0

*

* Unless required by applicable law or agreed to in witing, software
* distributed under the License is distributed on an "AS |'S" BASIS,

* W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
* See the License for the specific | anguage governi ng perm ssions and
* limtations under the License.

*

* Error codes for the {@ink Radi o}

* @uthor Fabian Sattler, |RT GrbH

*

-~

publ i ¢ enum Radi oError Code {

ERROR INIT_OK(0, "No Error"),

ERROR | NI T_NOT_CKAY(1, "Init error"),

ERROR_| NI T_FATAL_ERROR(2, "Fatal error"),
ERROR_SUSPEND OK( 3, "Radi o suspended"),
ERROR_SUSPEND_FAI LED(4, "Radio could not be suspended"),
ERROR_RESUME_OK(5, "Radi o resuned"),

ERROR_RESUME_FAI LED( 6, "Radio could not be resuned");

private final int errorCode;
private final String errorDescription;

private Radi oErrorCode(int errorCode, String errorDescription) {
this.errorCode = error Code;
this.errorDescription = errorDescription;

}

public int getErrorCode() {
return this.errorCode;
}

public String getErrorCodeDescription() {
return this.errorDescription;
}
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A.2.3 RadioListener

package org.onri.radio;

i nport org.onri.tuner. Tunerlistener;

/**

* Copyright (C) 2016 Open Mbile Radio Interface (OWI) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0
Unl ess required by applicable |law or agreed to in witing, software
di stributed under the License is distributed on an "AS |'S" BASIS,
W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing pernissions and
limtations under the License.

The basic {@ink Radio} listener interface
@ut hor Fabian Sattler, |RT GrbH

@ee Tuner Li st ener
/
public interface RadioListener {

}
A.2.4 RadioStatus

package org.onti.radio;

ok ok ok %k 3k 3k ok Ok % % 3k ok k¥ %

*

-~
¥k ok ok %k 3k 3k ok ok k% 3k ok ok % % ¥

-~

Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable aw or agreed to in witing, software

di stributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

Status codes for {@ink Radi o}
@ut hor Fabian Sattler, |IRT GrbH

publ i c enum Radi oSt atus {

STATUS_RADI O UNI NI TI ALI ZED( 0, “"Radio is uninitialized"),
STATUS_RADI O RUNNI NG(1, "Radio is running"),
STATUS_RADI O_SUSPENDED( 2, "Radi o is suspended");

private final int statusCode;
private final String statusDescription;

private RadioStatus(int statusCode, String statusDescription) {
this.statusCode = statusCode;
this.statusDescription = statusDescription;

}

public int getStatusCode() {
return this.statusCode;
}

public String getStatusDescription() {
return this.statusDescription;
}
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package org.onri.radio;

*

/

¥k ok ok ok kR % 3k ok ok k% 3k ok ok % %

@ut hor

Li censed under the Apache License,
you may not use this file except
You may obtain a copy of the License at
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http://ww. apache. org/licenses/ LI CENSE-2. 0

di stributed under

import org.onri.tuner. Tuner;

t he License.

Status codes for {@ink Radi o}

Fabi an Sattler, |IRT GrbH

Unl ess required by applicable law or agreed to in witing,
the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
l'imtations under

Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Version 2.0 (the "License");
in conpliance with the License.

public interface Radi oStatusListener extends RadioListener {

/**

* Signals that a new {@ink Tuner} device was attached
* @aram attachedTuner the new attached {@ink Tuner}

*/

voi d tunerAttached(Tuner attachedTuner);

| **
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sof twar e

* Signals that a {@ink Tuner} device was detached and is not avail abl e anynore
* @aram detachedTuner the detached {@ink Tuner} device

*/

voi d tunerDet ached( Tuner detachedTuner);

A3

Package org.omri.radioservice

A.3.1 RadioService

package org.onti.radi oservice;

. radi oservi ce.
. radi oservi ce.
. radi oservi ce.
. radi oservi ce.

Li censed under the Apache License,
you may not use this file except
You may obtain a copy of the License at

met adat a. G- oup;
met adat a. Locat i on;
met adat a. Ternl d;
met adat a. Vi sual ;

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

inport java.util.List;

i nport org.onti

i nport org.onti

i nport org.onti

i nport org.onti

/**

*

*

*

*

*

*

*

*

*

* distributed under

*

*

* limtations under

*

* Abstract base class for a
* @uthor Fabian Sattler,
* @uthor Erk, |RT GrbH
*

-~

radi o service

| RT GrbH

public interface Radi oService {

Unl ess required by applicable |law or agreed to in witing,
the License is distributed on an

ETSI
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* |Indicates the type of this Radi oService

* @eturn the
*/

{@ink Radi oServiceType} of this Radi oService

publ i ¢ Radi oServi ceType get Radi oServi ceType();

/**
* Returns the
* @eturn the
*/
public String

/**
* Returns the
* @eturn The
*/
public String

/**
* Returns the
* @eturn The
*/
public String

/**
* Returns the
* @eturn the
*/
public List<Vi

/**

* Returns the
* @eturn the
*/

| abel
| abel

of this {@ink Radi oService}
of this {@ink Radi oService}

get Servi celLabel ();
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short description of this {@ink RadioService} as {@ink String}
short description of this {@ink Radi oService} as {@ink String}

get Short Descri ption();

I ong description of this {@ink Radi oService}
I ong description of this {@ink Radi oService}
get LongDescri ption();

available {@ink Visual}s for
available {@ink Visual}s for

this {@ink Radi
this {@ink Radi

sual > get Logos();

available {@ink Termd}s for
available {@ink Term d}s for

this {@ink Radi
this {@ink Radi

public List<Term d> getGenres();

/**
* Returns the

* @eturn the
*/

avail abl e Links for this {@ink
avail abl e Links for this {@ink

Radi oSer vi ce}
Radi oSer vi ce}

public List<String> getLinks();

/**
* Returns the

* @eturn the
*/

avail able {@ink Location}s for
available {@ink Location}s for

public List<Location> getlLocations();

/**
* Returns the

* @eturn the
*/

avail abl e keywords for this {@i
avail abl e keywords for this {@i

public List<String> getKeywords();

/**
* Returns the

* @eturn the
*/

available {@ink Goup}s for thi

s {@
available {@ink Goup}s for this {@

public List<G oup> get Menberships();

/**

nk Radi oService} or an
nk Radi oService} or an

i nk Radi oServi ce}
i nk Radi oServi ce}

as {@ink String}
as {@ink String}
oService} or an enpty list
oService} or an enpty list
oService} or an enpty |ist
oService} or an enpty |ist

or an enpty list
or an enpty |ist

or
or

this {@ink Radi oService} or
this {@ink Radi oService} or

enpty
enpty

an
an

an enpty |ist
an enpty list

list
list
enpty |ist
enmpty |ist

* Subscribe a {@ink Radi oServicelListener} to receive updates fromthis {@ink Radi oService}
* @aram radi oServiceListener the {@ink Radi oServicelListener} to subscribe

*/

public void subscribe(Radi oServi celLi stener radi oServicelListener);

| **

* Unsubscribe a {@ink Radi oServiceListener} fromthis {@ink Radi oService}
* (@aram radi oServi ceLi stener the {@ink Radi oServicelLi stener} to unsubscribe

*/

public void unsubscri be(Radi oServi celLi stener radi oServicelLi stener);
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A.3.2 RadioServiceAudiodataListener

package org.onti.radi oservice;

~
*

T T N

-~

Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/licenses/ LI CENSE-2. 0

Unl ess required by applicable aw or agreed to in witing, software
distributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

Interface to receive the decoded PCM audi o stream
@ut hor Fabian Sattler, |RT GrbH

public interface Radi oServiceAudi odat alLi stener extends Radi oServi ceLi stener {

/**
* PCM audi o data interface
* @aram pcnData the pcm data, encoded as interleaved signed 16 bit little endian PCM
* @ar am nunChannel s the nunber of audi o channels
* @aram sanplingRate the sanpling rate
*/
public void pcmAudi oDat a(byte[] pcnData, int nuntChannels, int sanplingRate);
}

A.3.3 RadioServiceDab

package org.onti.radi oservice;

inmport java.util.List;

*

/
Copyright (C 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software

di stributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing pernissions and
limtations under the License.

Abstract class for a DAB {@i nk Radi oServi ce}
@ut hor Fabian Sattler, |RT GrbH

ok ok kR %k 3k ok ok %k 3k ok ok Xk % ok

~

public interface Radi oServiceDab extends Radi oService {

/**

* Returns the extended country code (ECC) for the DAB Ensenble this {@ink Radi oServi ceDab}
bel ongs to

* @eturn the extended country code (ECC) for the DAB Ensenble this {@ink Radi oServi ceDab}
bel ongs to

*/

public String get Ensenbl eEcc();

/**

* Returns the DAB Ensenble ID, this {@ink Radi oServi ceDab} bel ongs to, as hex-string
* @eturn the DAB Ensenble ID, this {@ink Radi oServi ceDab} bel ongs to, as hex-string
*/

public String getEnsenbleld();

/**

* Returns the |l abel of the DAB Ensenble, this {@ink Radi oServi ceDab} bel ongs to
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* @eturn the | abel of the DAB Ensenble, this {@ink Radi oServi ceDab} belongs to
*/
public String getEnsenbl eLabel ();

/**

* Returns the frequency in kHz of the DAB Ensenble, this {@ink Radi oServiceDab} bel ongs to
* @eturn the frequency in kHz of the DAB Ensenble, this {@ink Radi oServi ceDab} bel ongs to
*/

public | ong get Ensenbl eFrequency();

/**

* Returns the short label of this {@ink Radi oServi ceDab}
* @eturn the short |abel of this {@ink Radi oServi ceDab}
*/

public String getShortLabel ();

/**

* Returns the service id as hex-string
* @eturn the service id as hex-string
*/

public String getServiceld();

/**

* Returns the service extended country code
* @eturn the service extended country code
*/

public String getServiceEcc();

/**

* Indicates if this {@ink Radi oServiceDab} is a DAB programre or a DAB data service
* @eturn indication for programre or data service

*/

public bool ean i sProgrameService();

/**

* Returns a list with the {@ink Radi oServi ceDabConponent}s associated with this {@ink
Radi oSer vi ceDab}

* @eturn a list with the {@ink Radi oServi ceDabConponent}s associated with this {@ink
Radi oSer vi ceDab}

*/

public List<Radi oServi ceDabConponent > get Servi ceConponent s();

}

A.3.4 RadioServiceDabComponent

package org.onti.radi oservice;

inport java.util.List;

-~
*

R T T T R RN

-~

Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable law or agreed to in witing, software
distributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

Abstract class containing informations for a service conponent (SC) for a {@ink Radi oServi ceDab}
@ut hor Fabian Sattler, |RT GrbH

public interface Radi oServi ceDabConponent {

/**

* Returns the bitrate in kbit/s for this {@ink Radi oServi ceDabConponent }
* @eturn the bitrate in kbit/s for this {@ink Radi oServi ceDabConponent }
*/

public int getBitrate();
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/**
* Indicates if the CA (Conditional Access) flag is set
* @eturn indication for conditional access
*/

publ i c bool ean isCaApplied();

/**
* Returns the {@ink Radi oServi ceDabConponent}'s service |ID
* @eturn the {@ink Radi oServi ceDabConmponent}'s service |D
*/

public int getServiceld();

| **

* Returns the {@ink Radi oServi ceDabConponent} subchannel |D
* @eturn the {@ink Radi oServi ceDabConponent} subchannel |D
*/

public int getSubchannelld();

/**

* Returns the label for this {@ink Radi oServi ceDabConponent }
* @eturn the label for this {@ink Radi oServi ceDabConponent}
*/

public String getlLabel ();

| **

* Returns the packet address or -1 if it's not a packetnode service.
* @eturn the packet address or -1 if it's not a packetnode service.
*/

public int getPacket Address();

| **

* Indicates if this {@ink Radi oServiceDabConponent} is the primary conponent of this {@ink

Radi oSer vi ceDab}

* @eturn if this {@ink Radi oServi ceDabConponent} is the primary conponent of this {@ink

Radi oSer vi ceDab}

*/
public bool ean isPrimry();

/**

* Returns the service conponent ID within service (SclDs)
* @eturn the service conponent ID within service (SclDs)
*/

public int getServiceConponent!|dWthinService();

| **

* Returns the start address of this {@ink Radi oServi ceDabConponent} in the MSC
* @eturn the start address of this {@ink Radi oServi ceDabConponent} in the MSC
*/

public int getMscStartAddress();

| **

* Returns the size of this {@ink Radi oServi ceDabConponent} in capacity units
* @eturn the size of this {@ink Radi oServi ceDabConponent} in capacity units
*/

public int getSubchannel Size();

/**

* Return the protectionlevel of this {@ink Radi oServi ceDabConponent}
* @eturn the protectionlevel of this {@ink Radi oServi ceDabConponent}
*/

public int getProtectionLevel ();

| **

* Return the protectiontype of this {@ink Radi oServi ceDabConponent }
* @eturn the protectiontype of this {@ink Radi oServi ceDabConponent }
*/

public int getProtectionType();

| **

* Returns the unequal error protection table index of this {@ink Radi oServi ceDabConponent }
* @eturn the unequal error protection table index of this {@ink Radi oServi ceDabConponent}
*/

public int getUepTabl el ndex();

| **

* Indicates if a forward error correction (FEC) schenme is applied to this {@ink

Radi oSer vi ceDabConponent }
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* @eturn a boolean indicating if a forward error correction (FEC)
{@ink Radi oServi ceDabConponent}
*/
publ i c bool ean i sFecSchenmeApplied();

/**

* Returns the Transport Mode (T
* @eturn the Transport Mode (T
*/

public int getTmd();

M ID
M ID

/**

* Returns the service conmponent type. Audioservice Conponent Type
Dat aservi ce Conponent Type (DSCTy) for Tml d{1} and Tm d{3}.

* @eturn the service conmponent type.

*/

public int getServiceConponent Type();

/**

* Indicates if MSC datagroup transport is used for this conponent.
dat aservices Tm d{1} and Tm d{3}.

* @eturn if MSC datagroup transport is used for this conponent.

*/

publ i ¢ bool ean i sDat agroupTransport Used();

/**
* Returns a list with {@ink Radi oServi ceDabUser Application}s for
* @eturn alist with {@ink Radi oServi ceDabUser Application}s for
*/

public List<Radi oServi ceDabUser Appl i cati on> get User Appl i cati ons();

/**

* Subscribe a {@ink Radi oServi ceDabConponent Li stener} to receive
Radi oSer vi ceDabConponent }

ETSI TS 103 632 V1.1.1 (2018-10)

schene is applied to this

(ASCTy) for Tm d{0};

Only applicable for

this SC
this SC

updates fromthis {@ink

* (@ar am dabConponent Li stener the {@ink Radi oServi ceDabConponent Li stener} to subscri be

*/
public void subscribe(Radi oServi ceDabConponent Li st ener dabConponent

| **

* Unsubscribe a {@ink Radi oServi ceDabConponent Li st ener}

Li stener);

* (@ar am dabConponent Li stener the {@ink Radi oServi ceDabConponentLi stener} to unsubscribe

*/

public void unsubscri be(Radi oServi ceDabConponent Li st ener dabConponent Li st ener);

}
A.3.5 RadioServiceDabComponentListener

package org.onri.radioservice;

*

~

L . . T I I I

Copyright (C 2016 Open Mobile Radio Interface (OVRl) G oup
Li censed under the Apache License, Version 2.0 (the "License");
You nmay obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0
di stributed under the License is distributed on an "AS | S" BASI
limtations under the License.

dat a)
*
* @ut hor Fabian Sattler, |IRT GrbH
*/
public interface Radi oServi ceDabConponent Li stener {

/**

you may not use this file except in conpliance with the License.

Unl ess required by applicable aw or agreed to in witing, software

S,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and

Interface to receive raw data froma {@ink Radi oServi ceDabConponent} (e.g. Journaline

* Cal |l ed when new data froma specific DAB Service Conponent was received

* @ar am servi ceConponent Channel Id th Service conponent id
* @aram scData raw data fromthe service conponent
*/
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public voi d newServi ceConponent Dat a(i nt servi ceConponent Channel | d, byte[] scData);
}

A.3.6 RadioServiceDabUserApplication

package org.onti.radi oservice;

*

/
Copyright (C 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software

di stributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing pernissions and
limtations under the License.

¥k ok ok ok k% 3k 3k ok ok X % % ok

* Abstract class containing informations about one user application for a {@ink
Radi oSer vi ceDabConponent }
* @ut hor Fabian Sattler, |IRT GrbH
*
/
public interface Radi oServiceDabUser Application {

/**

* Returns the user application |abel
* @eturn the user application |abel
*/

public String getUappLabel ();

| **

* Returns the user application type as nunerical val ue
* @eturn the user application type as nunerical val ue
*/

public int getUappType();

/**

* Returns the user application type as hex-string
* @eturn the user application type as hex-string
*/
public String getUappTypeString();

}

A.3.7 RadioServiceFm

package org.onti.radi oservice;

*

/
Copyright (C 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software

di stributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perni ssions and
limtations under the License.

¥k ok ok ok ok % % ok ok % % % ok

*

*/
public interface Radi oServi ceFm ext ends Radi oService {

/**

* Returns the frequency in kHz for this {@ink Radi oService} (e.g. 99300000 for a frequency of
99. 3 Mz)

* @eturn the frequency in kHz

*/

public int getFrequency();
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/**

* Returns the RDS Pl (Programme |dentification) code for this Service if available (e.g. 'D412"),
or an enpty String

* @eturn the RDS Pl code as a hexadecimal String representation

*/

public String getRdsPi Code();

| **

* Returns a {@ink RadioServiceFnPty} for this {@ink Radi oService} if available, or {@ode null}
* @eturn a {@ink RadioServiceFnPty} for this {@ink Radi oService}
*/
publ i ¢ Radi oServi ceFnPty getRdsPty();
}

A.3.8 RadioServiceFmPty

package org.onti.radi oservice;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable law or agreed to in witing, software

di stributed under the License is distributed on an "AS | S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

Abstract class representing a RDS PTY (Rograme Type)
@uthor Fabian Sattler, |RT GrbH

¥k ok ok ok kR %k 3k ok ok R % % ok ok % kX

-~

public interface Radi oServiceFnPty {

/**

* Returns the PTY code
* @eturn the PTY code
*/

public int getPtyCode();

| **

* Returns a human readabl e representati on of the PTY code
* @eturn a human readabl e representati on of the PTY code
*
/
public String getPtyDescription();
}

A.3.9 RadioServicelp

package org.onti.radi oservice;

inport java.util.List;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable law or agreed to in witing, software

di stributed under the License is distributed on an "AS | S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

Abstract interface for an I P delivered {@ink Radi oService}
@ut hor Fabian Sattler, |RT GrbH

R T T R U T N

-~

public interface Radi oServicelp extends Radi oService {
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/**

* The list of available {@ink Radi oServicelpStreants for this |P delivered {@ink Radi oService}
* @eturn a list of available {@ink RadioServicel pStreant for this {@ink Radi oService}

*/

public List<Radi oServicel pStreanr getlpStreans();

A.3.10 RadioServicelpStream

package org.onti.radi oservice;

/

¥ ook ok ok ok k% 3k ok ok ok % % 3k ok ok

*

Copyright (C 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ i censes/ LI CENSE-2. 0

Unl ess required by applicable aw or agreed to in witing, software

di stributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perni ssions and
limtations under the License.

Abstract interface which defines the necessary data for a single 'streami of a {@ink

Radi oSer vi ce}

*

*/

@ut hor Fabian Sattler, |IRT GrbH

public interface Radi oServicel pStream {

}

/**

* Returns the URL of this stream (e.g. 'http://sonewebstream 1337/ genre')
* @eturn the URL of this stream

*/

public String getUrl ();

/**

* Returns the bitrate in kbit/s for this stream
* @eturn the bitrate in kbit/s

*/

public int getBitrate();

/**

* Return the M ME type of this stream

* @eturn the MME type of this stream

*/

publ i c Radi oServi ceM meType get M nmeType();

/**

* |Indicates the cost for this stream H gher neans nore 'expensive'
* @eturn the cost for this stream

*/

public int getCost();

/**

* Indicates the offset in seconds fromthe fastest correspondi ng broadcast bearer (e.g. FM.
* @eturn the offset in seconds.

*/

public int getOfset();

A.3.11 RadioServicelListener

package org.onti.radi oservice;

inport org.onti.radi o. Radi oLi st ener;

inport org.onti.radi oservice. nmet adat a. ProgranmeSer vi ceMet adat alLi st ener;
inport org.onri.radi oservice. nmet adat a. Text ual Met adat alLi st ener;

inport org.onti.radi oservice. netadat a. Vi sual Met adat aLi st ener;

| **

*
*

Copyright (C 2016 Open Mbile Radio Interface (OWRl) G oup
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Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/licenses/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software

di stributed under the License is distributed on an "AS | S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing pern ssions and
limtations under the License.

Interface to receive updates for {@ink Radi oService} related informations
@ut hor Fabian Sattler, |IRT GrbH

@ee ProgrammeSer vi ceMet adat aLi st ener
@ee Textual Met adat alLi st ener
@ee Visual Met adat aLi st ener

/

public interface Radi oServicelistener extends RadioListener {

}

A.3.12 RadioServiceMimeType

package org.onti.radi oservice;

/

T R R T T

*

*/

*

Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ i censes/ LI CENSE-2. 0

Unl ess required by applicable aw or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

publ i ¢ enum Radi oServi ceM neType {

/** M ME type not known **/

UNKNOWN( " mi e/ unknown", -1),

/** MM type for MPEG 1 Layer 1, 2, 3 **/
AUDI O MPEQ " audi o/ npeg", 0),

/** M ME type for OGG Vorbis audio **/
AUDI O_OGG_VORBI S( " audi o/ ogg", 1),

/** MM type for Free Losless Audio Codec **/
AUDI O FLAC("audi o/ fl ac", 2),

/** M ME type ADTS AAC **/

AUDI O_AAC( " audi o/ aacp", 3),

/** RAW DAB+ AAC Access Unit **/

AUDI O AAC DAB_AU( " audi o/ aac", 63),

/** PCM Audio **/

AUDI O_PCM " audi o/ wav", 99);

private final String contentTypeString;
private final int contentTypeld,;

private Radi oServiceM nmeType(String content TypeString, int contentTypeld) {
this.content TypeString = content TypeStri ng;
this.content Typeld = content Typel d;

}

public String getM neTypeString() {
return this.contentTypeString;
}

public int getContententTypeld() {
return this.contentTypel d;
}
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A.3.13 RadioServiceRawAudiodatalListener

package org.onti.radi oservice;

~
*

ok ok k% 3k 3k ok ok % 3k 3k ok ok % %k 3k %

-~

Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup
Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at
http://ww. apache. org/ i censes/ LI CENSE-2. 0
Unl ess required by applicable |aw or agreed to in witing, software
di stributed under the License is distributed on an "AS | S" BASIS,
W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing pern ssions and
limtations under the License.
Interface to receive the encoded, radiosystem specific, raw audi o stream
@ut hor Fabian Sattler, |RT GrbH

public interface Radi oServi ceRawAudi odat alLi st ener extends Radi oServi ceLi stener {

*

/
Encoded raw audi o data interface

@aram rawbata the raw audi o data

@aram sbr indicates if SBR is used

@aram type the used audi oType

@ar am nunChannel s nunber of channels contained in the raw audi o stream
@aram sanpl i ngRate the sanpling rate of the raw audi o stream

* %k ok ok Ok k% ok

-~

public void rawAudi oDat a(byte[] rawbData, bool ean sbr, RadioServiceM meType type, int nunChannels,
int sanplingRate);
}

A.3.14 RadioServiceType

package org.onti.radi oservice;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software

di stributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing pernissions and
limtations under the License.

{@ink RadioService} type definitions
@ut hor Fabian Sattler, |IRT GrbH

T T T N RN

-~

publ i ¢ enum Radi oServi ceType {

/** Radi oService type DAB **/

RADI CSERVI CE_TYPE_DAB,

/** Radi oService type |P **/

RADI CSERVI CE_TYPE_I P,

/** Radi oService type FM **/

RADI CSERVI CE_TYPE_FM

/** Radi oService type Sirius XM **/

RADI GSERVI CE_TYPE_SI RI US,

/** Radi oService type iBiquity HD Radio **/
RADI GSERVI CE_TYPE_HDRADI O,
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A.4  Sub-package org.omri.radioservice.metadata

A.4.1 Group

package org.onri.radi oservice. netadat a;

inport java.util.List;

/**
* Copyright (C) 2016 Open Mdbile Radio Interface (OWI) G oup
*
* Licensed under the Apache License, Version 2.0 (the "License");
* you may not use this file except in conpliance with the License.
* You may obtain a copy of the License at
*
* http://ww. apache. org/ | i censes/ LI CENSE-2. 0
*
* Unless required by applicable law or agreed to in witing, software
* distributed under the License is distributed on an "AS |'S" BASIS,
* W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
* See the License for the specific |anguage governi ng perm ssions and
* limtations under the License.
*
* Abstract base class for a radio service
* @ut hor Fabian Sattler, |IRT GrbH
* @ut hor Erk, |RT GrbH
*
/

public interface Goup {

/**

* Returns the CRID of this {@ink G oup}
* @eturn the CRID of this {@ink G oup}
*/

public String getCRII);

/**

* Returns the short nane of this {@ink Goup} as {@ink String}
* @eturn The short nane of this {@ink Goup} as {@ink String}
*/

public String getShortNane();

| **

* Returns the nmediumnanme of this {@ink Goup} as {@ink String}
* @eturn The nmediumnane of this {@ink Goup} as {@ink String}
*/

public String getMedi umNane();

| **

* Returns the long nane of this {@ink Goup} as {@ink String}
* @eturn The long nanme of this {@ink Goup} as {@ink String}
*/

public String getLongNane();

| **

* Returns the short description of this {@ink Goup} as {@ink String}
* @eturn The short description of this {@ink Goup} as {@ink String}
*/

public String getShortDescription();

| **

* Returns the mediumdescription of this {@ink Goup} as {@ink String}
* @eturn The medi um description of this {@ink Goup} as {@ink String}
*/

public String getMedi unDescription();

| **

* Returns the available {@ink Visual}s for this {@ink Goup} or an enpty I|ist
* @eturn the available {@ink Visual}s for this {@ink Goup} or an enpty I|ist
*/

public List<Visual > getlLogos();

| **

* Returns the available {@ink Termid}s for this {@ink Goup} or an enpty |ist
* @eturn the available {@ink Termid}s for this {@ink Goup} or an enpty I|ist
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*/
public List<Term d> getGenres();

| **

* Returns the available Links for this {@ink Goup} or an enpty list
* @eturn the available Links for this {@ink Goup} or an enpty |ist
*/

public List<String> getLinks();

| **

* Returns the available keywords for this {@ink Goup} or an enpty I|ist
* @eturn the available keywords for this {@ink Goup} or an enpty |ist
*/
public List<String> getKeywords();
}

A.4.2 Location

package org.onri.radi oservice. netadat a;

| **

* Copyright (C) 2016 Open Mbile Radio Interface (OWRI) G oup
*

* Licensed under the Apache License, Version 2.0 (the "License");
* you may not use this file except in conpliance with the License.
* You may obtain a copy of the License at
*
* http://ww. apache. org/ i censes/ LI CENSE-2. 0
*
* Unless required by applicable law or agreed to in witing, software
* distributed under the License is distributed on an "AS |'S" BASIS,
* W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
* See the License for the specific |anguage governi ng perm ssions and
* limtations under the License.
*
*/
public interface Location {
}

A.4.3 Programmelnformation

package org.onri.radi oservice. net adat a;

*

-~
R R T N R

~

Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software

di stributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perni ssions and
limtations under the License.

Abstract base class for programme information (e.g. DAB EPG Radi oDNS EPG ...)

@ut hor Fabian Sattler, |RT GrbH

public interface Programmelnfornmation {

| **

* Returns the type of this Progranmmel nformation netadata
* @eturn the type of this Progranmrel nformation netadata
*

/

publ i ¢ Progranmel nf ormati onType get Type();
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A.4.4 ProgrammelnformationType

package org.onri.radi oservice. netadat a;

~
*

T T N

-~

Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup
Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/licenses/ LI CENSE-2. 0
Unl ess required by applicable aw or agreed to in witing, software
distributed under the License is distributed on an "AS |'S" BASIS,
W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.
Programme netadata type definitions
@ut hor Erk, | RT GrbH

publ i ¢ enum Programmel nf or mat i onType {

/** Programre netadata received via Radi oDNS/ DAB SPI **/
MVETADATA PROGRAMVE_TYPE_SPI _EPG

}

A.4.5 ProgrammeServiceMetadatalistener

package org.onri.radi oservice. net adat a;

import org.onti.radi oservice. Radi oServi celLi st ener;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable aw or agreed to in witing, software

di stributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing pernissions and
limtations under the License.

R T T T

Interface to receive {@ink Progranmel nformation} and { @i nk Servicel nformati on} progranme
associ at ed net adat a

*

* @ut hor Fabian Sattler, |IRT GrbH

*/
public interface ProgrammeServi ceMet adat ali stener extends Radi oServi ceLi stener {

/**

* New { @i nk Progranmmel nformation} was received

* @aram programmel nformation the {@ink Programmel nformati on} received

*/

public void newProgranmel nfornati on(Programel nformati on programel nf or mati on);

| **

* New {@ink Servicelnformation} was received

* @aram servicelnformation the {@ink Servicelnformation} received

*/

public void newServicel nformati on(Servicel nformation servicel nformation);
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A.4.6 Servicelnformation

package org.onri.radi oservice. netadat a;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/licenses/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASI S,

See the License for the specific |anguage governing perm ssions and
limtations under the License.

@ut hor Fabian Sattler, |RT GrbH

%k ok ok kR 3k 3k ok %k 3k 3k ok kX % %

-~

public interface Servicelnformation {

}
A.4.7 SpiProgrammelnformation

package org.onri.radi oservice. nmet adat a;

i nport org.w3c.dom Docunent ;

| **

* Copyright (C) 2016 Open Mbile Radio Interface (OWI) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASI S,

See the License for the specific |anguage governing pernissions and
limtations under the License.

Abstract base class for a radio service

@ut hor Erk, |RT GrbH
/
public interface Spi Programmel nformati on extends Programmel nformation {

¥k ok ok ok ok %k ok ok ok Ok k% 3k

/**
* Returns the SPI as a DOM obj ect
* @eturn a SPI as a {@ink Documnent}
*/
publ i c Docunent get Spi Docunent () ;
}

A.4.8 Termld

package org.onri.radi oservice. netadat a;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/licenses/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASI S,

L R T T

ETSI
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W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.

Abstract base class for (Extended) Service Information (e.g. DAB EPG SI, Radi oDNS RadopEPG XSl )

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
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* See the License for the specific | anguage governi ng perm ssions and
* limtations under the License.

*

*/
public interface Termd {

}

/**

* Returns the href of this term D
* @eturn the href of this termD
*/

public int getHref();

/**

* Returns text of this tern D
* @eturn text of this term D
*/

public String getText();

A.4.9 Textual

package org.onri.radioservice. nmetadat a;

~

ok ok kR %k 3k ok ok %k 3k 3k ok ok X % %

-~

*

Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |aw or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASI S,

See the License for the specific |anguage governing perm ssions and
limtations under the License.

Abstract base class for textual netadata
@ut hor Fabian Sattler, |IRT GrbH

public interface Textual {

}

| **

* Returns the type of this textual netadata
* @eturn the type of this textual netadata
*/

publ i c Textual Type get Type();

/**

* Returns the {@ink String} representation of this textual netadata
* @eturn the {@ink String} representation of this textual netadata

*/
public String getText();

A.4.10 TextualDabDynamicLabel

package org.onri.radi oservice. nmet adat a;

/

nmport java.util.List;

*

Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |aw or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASI S,

See the License for the specific |anguage governing perm ssions and
limtations under the License.

ok ok R % 3k 3k ok ok % %k 3k %

ETSI
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W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.



*

* Abstract class for a DAB Dynam c Label

*

*  @ut hor
*/

Fabi an Sattler,

public interface Textual DabDynani cLabel

| RT GrbH

38

extends Textual {

ETSI TS 103 632 V1.1.1 (2018-10)

(Plus) {@ink Textual} netadata

interrupted for e.g.

}

| **

* Indicates if this {@ink Textual DabDynani cLabel} has DL+ tags

* @eturn indication of DL+ tags

*/
publ i c bool ean hasTags();

| **

* Returns the nunber of tags.
* @eturn the nunber of tags
*/

public int getTagCount();

/**

Only applicable for

DL+.

Check 'hasTags()"

* Returns a list of {@ink Textual DabDynami cLabel Plusltents or an enpty |ist
* @eturn a list of {@ink Textual DabDynami cLabel Plusltents or an enpty |ist

*/

publ i c List<Textual DabDynani cLabel Pl uslten> getD Pl usltens();

| **

* Indicates that the current programme itemis running. May be false if the current progranmme is
road traffic flash
if the progranmme itemis running,

* @eturn {@ode true}
*/
publ i c bool ean itenRunning();

/**

* Toggl es when a new programme el enent,
* @eturn the current toggle state.

*/
publ i c bool ean itenToggl ed();

e.g.
Def aul t

a new song,
is {@ode false}

{@ode fal se} otherw se

begi ns

A.4.11 TextualDabDynamicLabelPlusContentType

package org.onti.radi oservice. net adat a;

-~

%k ok ok %k 3k ok ok ok % % 3k ok ok % % % oF

*

@ut hor Fabian Sattler, |RT GrbH
/

Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License,
you may not use this file except

Version 2.0 (the "License");

in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing,

sof tware

distributed under the License is distributed on an "AS | S" BASI S,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KI ND, either

express or inplied.

See the License for the specific |anguage governing perm ssions and

limtations under the License.

Dynamni c Label

Pl us Content type definitions

publ i ¢ enum Text ual DabDynam cLabel Pl usCont ent Type {

DUMMY( 0, " Dummy"),
ITEMTITLE(1, "Title"),
| TEM ALBUM 2, "Al buni'),
| TEM_TRACKNUVBER( 3,
| TEM ARTI ST(4, "Artist"),
| TEM_COVPOSI TI ON( 5,

"Tracknunber"),

" Conposi tion"),

| TEM MOVEMENT( 6, "Movenent"),

| TEM_ CONDUCTOR( 7, "Conductor"),
| TEM COVPOSER( 8, " Conposer"),

| TEM BAND( 9, "Band"),

| TEM COMMENT( 10, " Conment "),

| TEM GENRE( 11, "Genre"),

I NFO NEWB(12, "News"),

ETSI



| NFO NEWS_LOCAL(13, "Local News"),

| NFO_STOCKMARKET( 14, " Stocknarket"),

I NFO_SPORT(15, "Sport"),

I NFO Lottery(16, "Lottery"),

I NFO_HOROSCOPE( 17, "Hor oscope"),

I NFO DAl LY_DI VERSI ON(18, "Daily Diversion"),
I NFO_HEALTH( 19, "Health"),

| NFO_EVENT(20, "Event"),

I NFO_SCENE( 21, "Scene"),

I NFO_CI NEMA( 22, "Cinema"),

I NFO_TV(23, "TV"),

| NFO_DATE_TI ME(24, "Date and Tine"),

I NFO WEATHER( 25, "Weéat her"),

I NFO_TRAFFI C(26, "Traffic"),

I NFO_ALARM 27, "Al arnt),

| NFO_ADVERTI SEMENT(28, "Advertisenent"),

I NFO URL(29, "URL"),

I NFO_ OTHER(30, "Qther"),

STATI ONNAME_SHORT( 31, "Short Stationnane"),
STATI ONNAME_LONG( 32, "Long Stationnane"),
PROGRAMVE_NOWA( 33, "Now'),

PROGRAMVE_NEXT( 34, "Next"),
PROGRAMVE_PART( 35, "Part"),
PROGRAMVE_HOST( 36, "Host"),

39

PROGRAMVE_EDI TORI AL_STAFF(37, "Editorial Staff"),

PROGRAMVE_FREQUENCY( 38, " Frequency"),
PROGRAMVE_HOVEPAGE( 39, "Homepage"),
PROGRAMVE_SUBCHANNEL (40, " Subchannel "),
PHONE_HOTLI NE(41, "Hotline"),
PHONE_STUDI (42, "Studio Tel ephone"),
PHONE_OTHER( 43, "Cther Tel ephone"),
SMS_STUDI (44, "Studio SMB"),
SMS_OTHER(45, "SMs"),

EMAI L_HOTLI NE(46, "Hotline Email"),
EMAI L_STUDI (47, "Studi o Email"),

EMAI L_OTHER(48, "Email"),

MVS_OTHER(49, "ME'),

CHAT(50, "Chat"),

CHAT_CENTER(51, "Chat Center"),
VOTE_QUESTI ON(52, "Vote Question"),
VOTE_CENTRE(53, "Vote Centre"),

RFU 1(54, "RFUL"),

RFU_2(55, "RFU2"),

PRI VATE_CLASS 1(56, "Private Data 1"),
PRI VATE_CLASS 2(57, "Private Data 2"),
PRI VATE_CLASS 3(58, "Private Data 3"),
DESCRI PTOR PLACE(59, "Pl ace"),

DESCRI PTOR_APPOl NTMENT( 60, " Appoi nt nent "),
DESCRI PTOR_| DENTI FI ER( 61, "ldentifier"),
DESCRI PTOR_PURCHASE( 62, " Purchase"),
DESCRI PTOR_GET_DATA(63, "Get Data");

private final int contentTypeld;
private final String contentTypeString;

ETSI TS 103 632 V1.1.1 (2018-10)

private Textual DabDynam cLabel Pl usCont ent Type(i nt content Typeld, String content TypeString) {

this.content Typeld = content Typel d;
this.content TypeString = content TypeStri ng;

}

public int getContentTypeld() {
return this.contentTypeld;

}

public String getContent TypeString() {
return this.contentTypeString;
}
}

A.4.12 TextualDabDynamicLabelPlusltem

package org.onri.radi oservice. net adat a;

| **

* Copyright (C 2016 Open Mbile Radio Interface (OWRl) G oup

* Licensed under the Apache License, Version 2.0 (the "License");

ETSI
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you may not use this file except

40 ETSI TS 103 632 V1.1.1 (2018-10)

in conpliance with the License.

You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE- 2. 0

Unl ess required by applicable |law or agreed to in witing,

sof twar e

distributed under the License is distributed on an "AS | S" BASI S,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KI ND, either

express or inplied.

See the License for the specific |anguage governing perm ssions and
limtations under the License.

Abstract class containing information about one DL+ tag

@ut hor
/

Fabi an Sattler,

| RT GrbH

public interface Textual DabDynam cLabel Pl usltem {

}

/*)\'
* Returns the

* @eturn the
*/

{@ink Textual DabDynani cLabel Pl usCont ent Type}
{@ink Textual DabDynani cLabel Pl usCont ent Type}

publ i ¢ Text ual DabDynani cLabel Pl usCont ent Type get Dynani cLabel Pl usCont ent Type();

/**

* Returns a textual
* @eturn a textual

*/
public String

/**
* Returns the
* @eturn the
*/
public String

/**
* Returns the
* @eturn the
*/
public String

description of the content type
description of the content type

get DI Pl usCont ent TypeDescri ption();
content category of this tag
content category of this tag

get DI Pl usCont ent Cat egory();

text of this DL+ tag

text of this DL+ tag

get Dl Pl usCont ent Text () ;

A.4.13 TextualFmRdsRadioText

package org.onri.radi oservice. netadat a;

| **

* Copyright (C) 2016 Open Mbile Radio Interface (OWRI) G oup

I N R N

Li censed under the Apache License,
you may not use this file except

Version 2.0 (the "License");
in conpliance with the License.

You nmay obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable law or agreed to in witing,

sof twar e

distributed under the License is distributed on an "AS I S" BASI S,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KI ND, either

express or inplied.

See the License for the specific |anguage governing pernissions and
limtations under the License.

Abstract class for a FM RDS Radi otext {@ink Textual} netadata

@ut hor
/

Fabi an Sattler,

| RT GrbH

public interface Textual FnRdsRadi ot ext extends Textual {

}

A.4.14 TextuallpRdnsRadioVis

package org.onri.radi oservice. netadat a;

| **

* Copyright (C) 2016 Open Mbile Radio Interface (OWI) G oup

* Licensed under the Apache License,

Version 2.0 (the "License");

ETSI
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you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE- 2. 0
Unl ess required by applicable law or agreed to in witing, software
di stributed under the License is distributed on an "AS | S" BASI S,
W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.
Abstract class for IP delievered Radi oDNS Radi oVIS { @i nk Textual} netadata
@ut hor Fabian Sattler, |IRT GrbH

/
public interface Textual | pRdnsRadi oVi s extends Textual {

}
A.4.15 TextualMetadataListener

package org.onri.radi oservice. nmet adat a;

R T R T

inport org.onti.radi oservice. Radi oServi celLi st ener;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable law or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASI S,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

Interface to receive {@ink Textual} programre associ ated netadata

T R R N T R N

-~

@ut hor Fabian Sattler, |RT GrbH

public interface Textual Met adat alLi st ener extends Radi oServi ceLi stener {

/**

* New {@ink Textual} netadata was received

* (@aram textual Metadata the {@ink Textual} received

*/

public void newTextual Met adat a( Textual textual Metadata);

}
A.4.16 TextualType

package org.onri.radi oservice. nmet adat a;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0
Unl ess required by applicable law or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASIS,
W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.
Textual netadata type definitions

@ut hor Fabian Sattler, |RT GrbH

T T R R

-~

ETSI



42 ETSI TS 103 632 V1.1.1 (2018-10)

publ i c enum Textual Type {

/** Textual netadata received via DAB Dynami c Label service **/
METADATA TEXTUAL_TYPE_DAB_DLS,
/** Textual netadata received via Radi oDNS Radi oVI S Text service **/
VETADATA TEXTUAL_TYPE_RADI ODNS_RADI OVI S,
/** Textual netadata received via FM Radi otext **/
METADATA _TEXTUAL_TYPE_FM RDS_RADI OTEXT,
/** Textual netadata received via |ID3 parsing **/
VETADATA TEXTUAL_TYPE_| D3_TEXT,
/** Textual netadata received via Shoutcast |CY parsing **/
METADATA _TEXTUAL_TYPE_| CY_TEXT;
}

A.4.17 Visual

package org.onri.radioservice. netadata;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ i censes/ LI CENSE-2. 0

Unl ess required by applicable aw or agreed to in witing, software

di stributed under the License is distributed on an "AS | S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

Abstract base class for visual nmetadata (e.g. DAB SLS, Radi oDNS Radi oVl S, |1 D3 Coverart)
@ut hor Fabian Sattler, |IRT GrbH

%k ok ok %k 3k 3k ok ok % % 3k ok ok % % X

-~

public interface Visual {

| **

* Returns the type (source) of this visual netadata (e.g. DAB Slideshow, Radi oDNS Radi oVl S, etc.)
* @eturn the type of this visual netadata

*/

public Visual Type get Vi sual Type();

/**
* Returns the type of this visual netadata
* @eturn the type of this visual netadata
*/
public Visual M meType get Vi sual M meType();

/**

* Returns the actual inage data
* @eturn the actual image data
*/

public byte[] getVisual Data();

/**

* Returns the width of the image or -1 if not known
* @eturn the width of the image or -1 if not known
*/

public int getVisual Wdth();

| **

* Returns the height of the image or -1 if not known
* @eturn the height of the inage or -1 if not known
*/
public int getVisual Height();
}

A.4.18 VisualDabSlideShow

package org.onri.radi oservice. nmet adat a;

import java.net.URl;
inport java.util.Cal endar;
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*

Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable law or agreed to in witing, software

di stributed under the License is distributed on an "AS | S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

Abstract class for a DAB Slideshow {@ink Visual} netadata

T T T e N R

~

@ut hor Fabian Sattler, |RT GrbH

public interface Visual DabSlideShow extends Visual {

/**

* Indicates if this {@ink Visual DabSl i deShow} has categorization information
* @eturn indication for categorization

*/

publ i c bool ean i sCategorized();

/**

* The content nane.

* @eturn the content nane

*

/

public String getContentNanme();

/**

* The ID of this {@ink Visual DabSl i deShow}
* @eturn the ID

*/

public int getSlideld();

/**

* The Triggertine

* @eturn a Calendar for the Triggertime or {@ode 'null'} if the triggertinme is {@ode 'now }
*/

public Cal endar getTriggerTime();

/**

* The ExpiryTinme

* @eturn a Calendar for the Expirytime or {@ode 'null"'}
*/

public Cal endar get ExpiryTi me();

/**

* Returns the category description of this {@ink Visual DabSlideShow}. Only applicable for a DAB
Cat egori zed Slideshow (check 'isCategorized()")

* @eturn the category text or an enpty {@ink String} if it's not a categorized
Vi sual DabSl i deShow

*/

public String getCategoryText();

/**

* Returns the category id of this {@ink Visual DabSlideShow}. Only applicable for for a DAB
Cat egori zed Slideshow (check 'isCategorized()"')

* @eturn the category id or '"-1'" if it's not a categorized Visual DabSl i deShow

*/

public int getCategoryld();

/**

* Returns the link associated with this {@ink Visual DabSli deShow}. Only applicable for for a DAB
Cat egori zed Slideshow (check 'isCategorized()")

* @eturn the link associated with this {@ink Visual DabSl i deShow} or an enpty {@ink String}

*/

public URI getLink();

| **

* Returns the click through link associated with this {@ink Visual DabSl i deShow} .

* @eturn the click through link associated with this {@ink Visual DabSli deShow} or an enpty
{@ink String}

*/

ETSI
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public URI getdickThroughUrl ();

| **
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* Returns the alternative location |link associated with this {@ink Visual DabSl i deShow} .
* @eturn the alternative location link associated with this {@ink Visual DabSl i deShow} or an

empty {@ink String}

*/
public URI getAlternativelLocati onURL();

/~k~k

* The MOT object Content type of this {@ink Visual DabSl i deShow}
* @eturn the Content Type

*/

public int getContentType();

/**

* The MOT object content subtype of this {@ink Visual DabSli deShow}
* @eturn the content subtype

*/

public int getContentSubType();

4.19 VisuallpRdnsRadioVis

package org.onri.radi oservice. nmet adat a;

/**

*

5k ok ok %k 3k ok ok % %k 3k ok k¥ F

/

Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASI S,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.

See the License for the specific |anguage governing perm ssions and
limtations under the License.

Abstract class for a IP delivered Radi oDNS RadioVis {@ink Visual} netadata

@ut hor Fabian Sattler, |RT GrbH

public interface VisuallpRdnsRadi oVis extends Visual {

}

A.

| **

* Returns the trigger tinme as POSI X tinme (seconds el apsed since 1.1.1970)

* @eturn the trigger time as POSI X tinme
*/
public | ong getTriggerTinme();

4.20 VisualMetadataListener

package org.onri.radi oservi ce. netadat a;

inport org.onti.radi oservice. Radi oServi celLi st ener;

*

/

¥k ok ok %k 3k 3k ok k% % ok ok

Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software
di stributed under the License is distributed on an "AS | S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.

See the License for the specific |anguage governing perm ssions and
limtations under the License.
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* Interface to receive {@ink Visual} programre associ ated netadata

*

@uthor Fabian Sattler, |RT GrbH

public interface Visual Metadat ali stener extends Radi oServi ceLi stener {

}

/**

* New {@ink Visual} netadata was received

* @aram visual Metadata the {@ink Visual} received
*/

public void newi sual Met adat a( Vi sual vi sual Met adat a) ;

A.4.21 VisualMimeType

package org.onri.radi oservice. netadat a;

~
¥k ok ok ok %k Rk ok ok % k% 3k ok ok X %

-~

*

Copyright (C 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software

di stributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perni ssions and
limtations under the License.

Vi sual netadata types
@ut hor Fabian Sattler, |RT GrbH

public enum Vi sual M neType {

}

METADATA_VI SUAL_M NMETYPE_UNKNOVN,
METADATA_VI SUAL_M NMETYPE_JPEG,
METADATA_VI SUAL_M NMETYPE_PNG,
METADATA_VI SUAL_M NMETYPE_TI FF,
METADATA_VI SUAL_M NMETYPE_BMP,
METADATA_VI SUAL_M NMETYPE_VEBP,
METADATA_VI SUAL_M NMETYPE_SVG,
METADATA_VI SUAL_M NMETYPE G F,
MVETADATA VI SUAL_M METYPE_ANI MATED G F;

A.4.22 VisualType

package org.onri.radioservice. netadata;

/

L S I I I N D R

-~

*

Copyright (C 2016 Open Mobile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You nmay obtain a copy of the License at

http://ww. apache. org/licenses/ LI CENSE- 2.0

Unl ess required by applicable aw or agreed to in witing, software

di stributed under the License is distributed on an "AS | S" BASI S,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governi ng perm ssions and
limtations under the License.

Vi sual type definition
@ut hor Fabian Sattler, |IRT GrbH

public enum Vi sual Type {

/** Visual netadata received via DAB Slideshow service **/
VETADATA VI SUAL_TYPE_DAB SLS,
/** Visual netadata received via Radi oDNS Radi oVI S service **/
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METADATA_VI SUAL_TYPE_RADI ODNS_RADI OVI S,
/** Visual netadata received via ID3 tag **/
VETADATA_VI SUAL_TYPE_| D3_COVERART;

A.5 Package org.omri.tuner

A.5.1 ReceptionQuality

package org.onti.tuner;

/**

*
*

¥k ok ok ok k% 3k 3k ok ok % % % ok

Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software

di stributed under the License is distributed on an "AS | S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

Abstract Tuner class
@ut hor Fabian Sattler, |IRT GrbH
/

public enum ReceptionQuality {

NO_SI GNAL,
BAD,

POOR,

OKAY,

GOOD,

BEST

A5.2 Tuner

package org.onti.tuner;

inport java.util.List;

inport org.onti.radi oservice. Radi oServi ce;

/

ok ok k% 3k ok ok kR %k 3k ok ok Xk % ok

*

Copyright (C 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software

di stributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing pernissions and
limtations under the License.

Abstract Tuner class
@ut hor Fabian Sattler, |RT GrbH
/

public interface Tuner {

/**

* Initializes the Tuner. This call is asynchronous. Register a

* {@ink TunerListener} to receive status updates and error notifications.
*/

public void initializeTuner();
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/**

* Suspends the tuner. Keeping its current status to be resuned |ater
*/

public void suspendTuner();

/**

* Resune the suspended tuner to the last state.
*/

public void resuneTuner();

/**

* De-lnitializes the tuner.

*

/

public void delnitializeTuner();

/**

* I ndicates the type of tuner

* @eturn the {@ink TunerType} of this {@ink Tuner}
*/

public Tuner Type get Tuner Type();

/**

* Indicates the current status of the {@ink Tuner} device
* @eturn the current {@ink Tuner Status}

*

/

public Tuner Status get Tuner Status();

/**

* Retrieve the currently known {@ink RadioService}s of this {@ink
* @eturn a list of {@ink Radi oService}s or an enpty |ist

*/

public List<Radi oServi ce> get Radi oServices();

/**

* Start a scan for available {@ink Radi oService}s
*/

public void startRadi oServi ceScan();

/**

* Stops a currently running {@ink Radi oService} scan
*/

public void stopRadi oServi ceScan();

/**

* Start a {@ink RadioService} on this tuner

* @aramradi oService the {@ink Radi oService} to start
*/

public void startRadi oServi ce(Radi oServi ce radi oService);

/~k~k

* Stop the currently running {@ink Radi oService} on this tuner
*/

public void stopRadi oService();

/**

* Retrieve the currently running {@ink Radi oService}

* @eturn the currently running {@ink Radi oService} or {@ode null}
runni ng

*/

publ i ¢ Radi oServi ce get Current Runni ngRadi oServi ce();

| **

* Subscribe a {@ink TunerListener} to receive updates of this tuner
* @aram tunerListener the {@ink TunerlListener} to subscribe

*/

public void subscribe(TunerlListener tunerlListener);

/**

* Unsubscribe a {@ink TunerlListener}

* (@aram tunerListener the {@ink TunerListener} to unsubscribe
*/

public void unsubscribe(TunerlListener tunerlListener);

ETSI
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A.5.3 TunerListener

package org.onti.tuner;

inport org.onti.radi o. Radi oLi st ener;
inport org.onri.radi oservice. Radi oServi ce;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable law or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing permn ssions and
limtations under the License.

The {@ink Tuner} listener interface
@uthor Fabian Sattler, |RT GrbH

¥ 5k ok ok ok Rk 3k ok ok % % ok ok ok % % %

-~

public interface TunerlListener extends RadiolListener {

/**
* Tuner changed its operating state
* @aram newSt atus the new { @i nk Tuner St at us}
*/
public void tunerStatusChanged(Tuner tuner, TunerStatus newStat us);

/**

* Tuner started scan for services

*/

public void tunerScanStarted(Tuner tuner);

/**

* Tuner scan progress indicator

* (@aram percent Scanned the percentage finished so far

*/

public void tunerScanProgress(Tuner tuner, int percentScanned);

/**
* Tuner finished scan for services
*/
public void tunerScanFi ni shed(Tuner tuner);

/~k~k

* Tuner has found a service during scanning

* @aram foundService the {@ink Radi oService} which has been found

*/

public void tunerScanServi ceFound(Tuner tuner, Radi oService foundService);

/**
* A {@ink RadioService} started
* (@aram startedRadi oService the {@ink Radi oService} which has started
*/
public void radi oServiceStarted(Tuner tuner, RadioService startedRadi oService);

/**
* A {@ink RadioService} stopped
* @aram st oppedRadi oServi ce the {@i nk Radi oService} which has stopped
*/
public void radi oServi ceSt opped(Tuner tuner, Radi oService stoppedRadi oService);

/**

* Updates on RF reception statistics
* @aramrflLock RF tuner frontend gai ned | ock
* @aramrssi the Received Signal Strength Indicator (in dbpVv ???)
*
/
public void tunerReceptionStatistics(Tuner tuner, boolean rflLock, ReceptionQuality quality);

/**
* | nmpl ementation and {@ink Tuner Type} dependent raw data (e.g. in case of a DAB Tuner raw Fast
I nformati on Bl ocks)
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* @aramtuner the {@ink Tuner} fromwhich the raw data was received
* (@aram data the raw data
*/
public void tunerRawDat a( Tuner tuner, byte[] data);
}

A.5.4 TunerStatus

package org.onri.tuner;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/ | i censes/ LI CENSE-2. 0

Unl ess required by applicable |law or agreed to in witing, software
distributed under the License is distributed on an "AS |'S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

Status codes for the {@ink Tuner}
@ut hor Fabian Sattler, |IRT GrbH

¥ %k ok ok ok kR 3k ok ok Ok % % ok ok ok % %
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public enum Tuner Status {

/** Tuner is not initialized **/

TUNER_STATUS_NOT_I NI TI ALI ZED( O, "Tuner not initialized"),
/** Tuner is ready **/

TUNER_STATUS_I NI TI ALI ZED( 1, "Tuner ready"),

/** Tuner is in an error state **/

TUNER_STATUS_ERROR(2, "Tuner is in an error state"),

/** Tuner is in suspended state **/
TUNER_STATUS_SUSPENDED( 3, "Tuner is suspended"),

/** Tuner is in scanning progress **/

TUNER_STATUS_SCANNI N4, "Tuner is scanning for services");

private final int statusCode;
private final String statusDescription;

private TunerStatus(int statusCode, String statusDescription) {
this.statusCode = statusCode;
this.statusDescription = statusDescription;

}

public int getStatusCode() {
return this.statusCode;
}

public String getStatusDescription() {
return this.statusDescription;
}

}
A.5.5 TunerType

package org.onri.tuner;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OVRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/licenses/ LI CENSE-2. 0

Unl ess required by applicable aw or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASIS,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing perm ssions and
limtations under the License.

¥k ok ok %k 3k 3k ok k% % 3k oF
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*

* {@ink Tuner} type definition enum
* @uthor Fabian Sattler
*/

publ i c enum Tuner Type {

/** DAB Tuner **/
TUNER_TYPE_DAB,

[** | P Tuner **/

TUNER TYPE_I P,

/[** FM Tuner **/

TUNER_TYPE_FM

[** Sirius XM Tuner **/
TUNER_TYPE_SI RI US,

/** iBiquity HD Radio Tuner **/
TUNER_TYPE_HDRADI O
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Annex B (informative):
Package org.omri.radio.impl

B.1 Introduction

This package contains only an example implementation of the abstract Radio Class. Possible implementers may choose
adifferent name or structure.

The Java skeletons of the org.omri packages on the specifications Git repository are hosted at:
https://github.com/ebu.

B.2  public class Radiolmpl extends Radio

package org.onri.radio.inpl;
inport java.util.List;

i nport org.onti.radi o. Radi o;

import org.onti.radi o. Radi oError Code;
inport org.onri.radi o. Radi oSt at us;

inport org.onri.radi oservice. Radi oServi ce;
import org.onti.tuner. Tuner;

import org.onti.tuner. Tuner Type;

i nport android. content. Context;

*

/
Copyright (C) 2016 Open Mbile Radio Interface (OWRl) G oup

Li censed under the Apache License, Version 2.0 (the "License");
you may not use this file except in conpliance with the License.
You may obtain a copy of the License at

http://ww. apache. org/|icenses/ LI CENSE- 2. 0

Unl ess required by applicable |law or agreed to in witing, software
distributed under the License is distributed on an "AS | S" BASI S,

W THOUT WARRANTI ES OR CONDI TI ONS OF ANY KIND, either express or inplied.
See the License for the specific |anguage governing permn ssions and
limtations under the License.

This is the main entry class for anyone who wants to inplenment the Universal Radio API.
Fabian Sattler, |RT GrbH

o T T U I

~

public class Radiolnpl extends Radio {

@verride

publ i c Radi oErrorCode initialize() {
/1 Aut o- generated nethod stub. To be inplenmented by APl mi ddl eware provider.
return null;

}

@verride

publ i ¢ Radi oError Code suspend() {
/1 Aut o- generat ed nethod stub. To be inplenented by APl m ddl eware provider.
return null;

}

@verride

publ i ¢ Radi oError Code resune() {
11 Aut o- generated nmethod stub. To be inplenented by APl i ddl eware provider.
return null;

}

@verride

publ i c Radi oStatus getRadi oStatus() {
/1 Aut o- generated nethod stub. To be inplenented by APl m ddl eware provider.
return null;
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}

@verride
public void delnitialize() {
/] TODO Aut o-generated nmethod stub. To be inplenented by APl m ddl eware provider.

}

@verride

public List<Tuner> getAvail abl eTuners() {
/1 TODO Aut o-generated nethod stub. To be inplenented by APl m ddl eware provider.
return null;

}

@verride

public List<Tuner> getAvail abl eTuner s( Tuner Type tuner Type) {
/1 TODO Aut o-generated nmethod stub. To be inplenented by APl m ddl eware provider.
return null;

}

@verride

publ i c List<Radi oServi ce> get Radi oServices() {
/1 TODO Aut o-generated nethod stub. To be inplenented by APl m ddl eware provider.
return null;

@verride
public void delnitializeTuner(Tuner tuner) {
/1 TODO Aut o-generated nmethod stub. To be inplenented by APl m ddl eware provider.

}

@verride

publ i c Radi oErrorCode initialize(Context appContext) {
/] TODO Aut o-generated nmethod stub
return null;

}
@verride

public void initializeTuner(Tuner tuner) {
/1 TODO Aut o-generated nethod stub

}

@verride
public void startRadi oServi ce( Radi oServi ce radi oService) {
/] TODO Aut o-generated nmethod stub. To be inplenented by APl m ddl eware provider.

}

@verride
public void startRadi oServi ceScan() {
/1 TODO Aut o-generated nethod stub. To be inplenented by APl m ddl eware provider.

}

@verride
public void stopRadi oServiceScan() {
/] TODO Aut o-generated nmethod stub

}

@verride
public void registerRadi oSt at usLi st ener (Radi oSt at usLi stener |istener) {

/] TODO Aut o-generated nethod stub. To be inplenented by APl m ddl eware provider.
}

@verride
public void unregisterRadi oSt at usLi st ener (Radi oSt at usLi stener |istener) {

/] TODO Aut o-generated nethod stub. To be inplenented by APl m ddl eware provider.
}
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Annex C (informative):
OMRI sample application

C.1 Introduction

This annex lists the complete source of the MainActivity of the OMRI sample application.
Developers will find the Java source code on the specifications Git repository hosted on:

https.//github.com/ebu.

C.2 MainActiviy.java

package irt.de. universalradi osanpl eapp;

i nport androi d. app. Fragnent Manager ;

i nport androi d. app. Fragnent Tr ansacti on;
i mport androi d. graphi cs. Bi t map;

i mport androi d. graphi cs. Bi t mapFact ory;

i nport android. os. Bundl €;

i nport android. support.v7.app. AppConpat Activity;
i nport android.util.Log;

i mport android. vi ew. Menu;

i mport android. vi ew. Menultem

i nport android. view View,

i nport android.w dget. Button;

i mport android. w dget. | mageVi ew,

i mport androi d. wi dget. Text Vi ew,

inmport org.onri.radio. Radi o;

import org.onti.radi o. Radi oErr or Code;

import org.onti.radi o. Radi oSt at us;

import org.onri.radi oservice. Radi oServi ce;

import org.onri.radi oservice. Radi oServi ceDab;

import org.onti.radi oservice. Radi oServi celLi st ener;

import org.onti.radi oservice. net adata. Textual ;

import org.onti.radi oservice. net adat a. Text ual Met adat alLi st ener;
import org.onti.radi oservice. nmetadata. Vi sual ;

import org.onti.radi oservice. netadat a. Vi sual Met adat alLi st ener;
import org.onri.tuner. Tuner;

import org.onti.tuner. TunerListener;

import org.onti.tuner. Tuner St at us;

inport java.util.Arraylist;
inport java.util.List;

public class MinActivity extends AppConpatActivity inplenents
Radi oSer vi ceLi st Fragnent . Servi cel i st Li stener {

private final String TAG = "Uni versal Radi oMai n";

private | mageVi ew nSl sView = nul | ;
private TextView nDl sView = nul | ;
private Button nmScanButton = null;

private Radi oServiceli st Fragment nfServi cel i st Fragnent;
static final String SERVI CELI STFRAGVENT_TAG = " SERVI CELI STFRAGVENT";

private List<Radi oService> nfServicelList = new Arrayli st <Radi oServi ce>();

/*
* Alistener for Slideshow. WIIl be registered with a service on a serviceStarted cal | back and
* unregi stered at serviceStopped
*/
private Radi oServicelLi stener nfServiceSlideshowLi stener = new Vi sual Met adat aLi stener () {
@verride
public void newi sual Metadata(final Visual visual) {
if(nmslsView!= null)
runOnU Thr ead(new Runnabl e() {
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@verride
public void run() {
Log. d(TAG "New Vi sual Received: " + visual.getVisual Type().toString() + "
wi th DataSize of: " + visual.getVisual Data().!length);
Bitmap sl s = BitmapFactory. decodeByt eArray(vi sual . getVisual Data(), O,
vi sual . get Vi sual Data() .| ength);
Log. d(TAG "Bitmap: " + sls.getWdth() + ":" + sls.getHeight());
nSl sVi ew. set | mageBi t map(sl s);

1)

}s

/*
* Alistener for Dynam c Labels. WIIl be registered with a service on a serviceStarted cal | back
and unregi stered at serviceStopped

*/
private Radi oServicelistener nServi ceDynam cLabel Li stener = new Text ual Met adat aLi stener () {
@verride
public void newTextual Met adat a( Textual textual) {
Log. d(TAG "New Text Received: " + textual.getText());
if(nDsView!= null) {
nDl sVi ew. set Text (textual . get Text());
}
}
b
/*
* Alistener for tuner nessages.
*/

private TunerListener mlunerListener = new TunerlListener() {

@verride
public void tunerStatusChanged(final Tuner tuner, TunerStatus tunerStatus) {
Log. d(TAG "tunerStateChanged to: " + tunerStatus.toString());

switch (tunerStatus) {
case STATUS TUNER SCAN STARTED: {
Log. d(TAG "ServiceScan started!");
if(nScanButton != null) {
runOnU Thr ead(new Runnabl e() {
@verride
public void run() {
nScanBut t on. set Enabl ed(f al se);

1)
br eak;

}
case STATUS_TUNER_SCAN_FI NI SHED: {
Log. d(TAG "ServiceScan finished! ");

nServi celLi st = Radi 0. getl nstance(). get Radi oServi ces();

if(nBervicelistFragnent != null) {
runOnU Thr ead(new Runnabl e() {
@verride

public void run() {
nSer vi cel i st Fragnment . updat eSer vi celLi st (nSer vi celLi st);
}

1)
}

i f(mBcanButton !'= null) {
runOnU Thread(new Runnabl e() {
@verride
public void run() {
nScanBut t on. set Enabl ed(true);
}

1)
}

Li st <Radi oServi ce> si ngl eTuner Servi ces = tuner. get Radi oServi ces();
for(Radi oService service : singleTunerServices) {
switch (service. get Radi oServiceType()) {
case RADI CGSERVI CE_TYPE _DAB: {
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Log. d(TAG "Found DAB " + (

((Radi oServi ceDab) servi ce).i sProgrammeService() ? "Progranme" : "Data" ) + " Service: " +
((Radi oServi ceDab) servi ce). get Servi ceLabel ());
br eak;
}
default: {
br eak;
}
}
) }
case STATUS_TUNER_ | NI TI ALI ZED: {
if(mbBervicelistFragment !'= null) {
runOnU Thr ead(new Runnabl e() {
@verride

public void run() {
nSer vi cel i st Fragnment . updat eSer vi celLi st (nSer vi celLi st);

}
1)
}
}
default: {
br eak;
}
}
}
@verride

public void tunerScanProgress(Tuner tuner, int percentScanned) ({
Log. d(TAG "tuner ScanProgress: " + percentScanned + "%');

@verride
public void radi oServiceStarted(Tuner tuner, RadioService radioService) {
Log. d(TAG "radioServiceStarted: " + radi oService. get Radi oServi ceType().toString());

radi oServi ce. subscri be(nBServi ceSl i deshowLi st ener);
radi oServi ce. subscri be(nfServi ceDynani cLabel Li st ener);

}
@verride

public void radi oServi ceSt opped( Tuner tuner, RadioService radioService) {
Log. d(TAG "radi oServiceStopped: " + radi oService. getRadi oServi ceType().toString());

radi oServi ce. unsubscri be(nBServi ceSl i deshowLi st ener);
radi oServi ce. unsubscri be(nServi ceDynani cLabel Li st ener);

}
@verride
public void tunerReceptionStatistics(Tuner tuner, boolean |ocked, int rssi){
Log. d(TAG "tunerReceptionStatistics: Locked: " + locked + " Rssi: " + rssi);
@verride

public void tunerRawDat a( Tuner tuner, byte[] data) {
/1 Do sonething useful with this later
}

}s
@verride

protected void onCreate(Bundl e savedl nstanceState) {
super. onCreat e(savedl nst anceSt at e) ;

set Content Viewm R | ayout . cont ent _mai n) ;

/* Getting the Views for DLS and SLS */
nSl sView = (1 mageVi ew) fi ndVi ewByl d(R i d. radi o_net adat a_vi sual _i magevi ew) ;
nDl sView = (Text View)findViewByl d(R id.radi o_netadata_textual _textview);

/* Adding the Fragment for the servilist to the |layout */
Fragnent Manager fragnent Manager = get Fragnent Manager () ;
Fragnent Transaction transaction = fragnent Manager. begi nTransacti on();
nServi cel i st Fragnent =
(Radi oSer vi ceLi st Fragnent ) f ragnent Manager . f i ndFr agnent By Tag( SERVI CELI STFRAGVENT_TAG) ;
i f(nBervicelistFragnent == null) {
Log. d(TAG "Adding Fragnent to layout...");
nServi cel i st Fragnment = new Radi oServi celLi st Fragment () ;
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transaction.add(R id.servicelist_fragnent_frane, nfervicelistFragnent,
SERVI CEL| STFRAGVENT_TAG) ;
} else {
Log. d(TAG "ServicelistFragnent already attached!");

transaction.comit();

/* Getting the scan button and attaching a ondickListener to do sonething when it's clicked
*/
nScanButton = (Button)findViewByl d(R id.radi o_service_scan_button);
nScanBut t on. set OnC i ckLi st ener (new Vi ew. Ond i ckLi stener () {
@verride
public void ondick(View v) {
cl ear Met adat aVi ews() ;
Radi 0. get | nstance(). st art Radi oServi ceScan();

1)

Gk, here is the real entry point for the Radi oAPI
Ask the APl for its status and handle it.
It will be in the state ' STATUS RADI O SUSPENDED when it is not initialized. You have to
initialize it, optionally with the Android App Context,
* allowing you e.g. to persist the scanned services to the private App data directory
wi thout explicitly asking the WRI TE_| NTERNAL_ or WRI TE_EXTERNAL_STORAGE
* perm ssion in your app manifest.
* Be aware that this is a blocking call. If your Radio takes a long tinme to initialize you
should do this in a separate thread or AsyncTask.
*/
Radi oSt at us stat = Radi 0. getlnstance(). get Radi oStat us();
switch (stat) {
case STATUS_RADI O SUSPENDED: {
Radi oError Code i nit Code = Radi o.getlnstance().initialize(this);
i f(initCode == Radi oErrorCode. ERROR | NI T_OK) {
Log. d(TAG "Radi o successfully initialized!");

* ok ok %

br eak;

}
case STATUS_RADI O RUNNING {
Log. d(TAG "Geat, the Radio is already running.");
for(Tuner tuner : Radio.getlnstance().getAvail abl eTuners()) {
i f(tuner.getCurrent Runni ngRadi oService() != null) {
tuner. get Current Runni ngRadi oSer vi ce() . subscri be(nBServi ceSl i deshowLi st ener);
tuner. get Current Runni ngRadi oSer vi ce() . subscri be(nBServi ceDynani cLabel Li st ener

}
}
br eak;

}

defaul t: {
br eak;

}

}

nServi celi st.clear();
nBServi celi st. addAl | (Radi 0. get | nstance() . get Radi oServi ces());
nServi cel i st Fragnent . updat eSer vi celLi st (nServi celLi st);

/* The Radio is running, now we are getting the avail abl e Tuners.
* Before we initialize a Tuner we shoul d subscribe a TunerListener to it to get callbacks
on Tuner state changes.
*/
Li st <Tuner> tunerLi st = Radi o.getlnstance().getAvail abl eTuners();
Log. d(TAG "Found " + tunerlist.size() + " Tuners!");
for(Tuner tuner : tunerList) {
Log. d(TAG "TunerType: " + tuner.getTunerType().toString());
Log. d(TAG "TunerStatus: " + tuner.getTunerStatus().toString());

tuner. subscri be(mrunerLi st ener);
i f(tuner.getTunerStatus() == Tuner Status. STATUS TUNER _NOT_I NI TI ALI ZED) {
tuner.initializeTuner();
}
}
@verride

publ i c bool ean onCreat eOpti onsMenu( Menu nenu) {
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/1 Inflate the menu; this adds itens to the action bar if it is present.
get Menul nflater().inflate(R menu. menu_mai n, nenu);
return true;

}

@verride

publ i c bool ean onOptionsltentel ected(Menultemiten) {
/1 Handl e action bar itemclicks here. The action bar will
/1 automatically handle clicks on the Hone/Up button, so |ong
/'l as you specify a parent activity in Androi dvanifest.xm .
int id=itemgetltemd();

/I noi nspection SinplifiablelfStatenent
if (id ==Rid. action_settings) {
return true;

}

return super.onOptionsltenSel ected(iten);
}
@verride

protected void onDestroy() {
super. onDestroy();
Log. d(TAG "onDestroy was called!");

/*
* Unsubscri be your listeners
* You may al so save your last SLS and DLS and display it again after screen orientation

change.
*/
for(Tuner tuner : Radio.getlnstance().getAvail abl eTuners()) {
tuner.unsubscri be(mrunerLi st ener);
Radi oServi ce radi oService = tuner.get Current Runni ngRadi oServi ce();
if (radioService !'= null) {
radi oServi ce. unsubscri be(nServi ceSl i deshowLi st ener);
radi oServi ce. unsubscri be(nServi ceDynani cLabel Li st ener);
}
}
}
@verride

protected void onSavel nstanceSt at e(Bundl e out State) {
super. onSavel nst anceSt at e(out St at e) ;

Log. d(TAG "onSavel nstanceState was cal |l ed!");

private void clearMetadataViews() {
runOnU Thr ead(new Runnabl e() {
@verride
public void run() {
nDl sVi ew. set Text ("");
ntSl sVi ew. set | mageBi t map(nul |);
}
1)
}

/*
* ServicelistListener to handle onCick events from our servicelist Fragment.
* \When a servicelist entry was clicked this listener is called with the Radi oService which was
clicked.
* We first clear our SLS and DLS views and tell the Radio to start clicked service.
*/
@verride
public void onServiceSel ect ed( Radi oServi ce service) {
Log. d(TAG "Service Selected!");
cl ear Met adat aVi ews() ;
Radi 0. get | nst ance() . st art Radi oServi ce(service);

C.3 RadioServiceArrayAdapter.java

package irt.de. universalradi osanpl eapp;
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i nport androi d. content. Cont ext;

i nport androi d. graphi cs. drawabl e. Dr anabl e;
i nport android.view Layoutlnflater;

i mport android. view Vi ew,

i mport android. vi ew. Vi ewG oup;

i nport android.w dget. ArrayAdapt er;

i nport androi d.w dget. | mageVi ew,

i mport androi d. wi dget. Text Vi ew,

inport org.onri.radi oservice. Radi oServi ce;
inport org.onri.radi oservice. Radi oServi ceDab;
import org.onti.radi oservice. Radi oServi ceType;

inmport java.util.List;
public class Radi oServi ceArrayAdapter extends ArrayAdapter<Radi oService> {

private final List<RadioService> nBServicelist;
private final Context nContext;

publ i ¢ Radi oServi ceArrayAdapt er (Cont ext context, List<RadioService> radi oServices) {
super (context, R layout.radioservice_adapter_row | ayout, radioServices);

thi s. mCont ext = context;
this. nBervicelList = radi oServi ces;

}

@verride
public View getView(int position, View convertView, ViewGoup parent) {
LayoutInflater inflater =
(Layout I nfl at er) nCont ext . get Syst enSer vi ce( Cont ext. LAYOUT_| NFLATER_SERVI CE) ;

View srvView = inflater.inflate(R | ayout.radioservice_adapter_row | ayout, parent, false);
Radi oServi ce service = nfervicelLi st.get(position);
srvVi ew. set Tag(service);

/1 Set your station |ogo here
I mageVi ew srvLogoVi ew = (I nageVi ew) srvVi ew. fi ndVi ewByl d( R i d.radi oservi ce_adapter_icon);

Text Vi ew srvlLabel Vi ew =
(Text View)srvView findViewByl d(R i d. radi oservi ce_adapt er_servi cel abel );
Radi oServi ceType srvType = nferviceLi st. get(position).getRadi oServiceType();
String srvLabel ="";
switch (srvType) {
case RADI CSERVI CE_TYPE DAB: {
srvlLabel = ((Radi oServi ceDab)service). getServi ceLabel ();
br eak;

/'l'switch for other service types and specify the servicel abel
defaul t: {

br eak;
}

}
srvLabel Vi ew. set Text (srvLabel );

return srvView,

C.4 RadioServicelListFragment.java

package irt.de. universalradi osanpl eapp;

i nport android. app. Activity;

i nport androi d. os. Bundl e;

i mport androi d. app. Li st Fragnent ;
import android.util.Log;

i nport android. view View,

i nport android.w dget. Li stView,

import org.onti.radi oservice. Radi oServi ce;

inmport java.util.Arraylist;
inmport java.util.List;
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public class Radi oServiceli st Fragnent extends ListFragnent {
private final String TAG = "Uni versal Radi oLi st";
private ServicelistListener nListener;

private List<Radi oService> nfServicelList = new Arrayli st <Radi oServi ce>();
private Radi oServiceArrayAdapter nServiceAdapter;

publ i ¢ Radi oServi celLi st Fragnent () {

}

@verride
public void onCreate(Bundl e savedl nstanceState) {
super. onCreat e(savedl nst anceSt at e) ;

nSer vi ceAdapt er = new Radi oServi ceArrayAdapt er (get Activity().getApplicationContext(),
nSer vi celLi st);
set Li st Adapt er (nSer vi ceAdapt er) ;
}

/*
* Be sure that the Activity which attaches this list inplenments 'ServicelistListener’
interface.
*/
@verride
public void onAttach(Activity activity) {
super.onAttach(activity);

try {
nLi stener = (ServicelistListener)activity;
} catch (d assCast Exception e) {
throw new O assCast Exception(activity.toString() + " nust inplenent
ServicelistListener");

}
}
@verride
public void onDetach() {

super. onDet ach();
nii stener = null;

}

public void updateServicelList(final List<RadioService> radioServices) {
Log. d(TAG "Updating servicelist with " + radi oServices.size() + " Services");

if(mBerviceList = null) {
nServi celi st.clear();
nBServi celLi st. addAl | (radi oServi ces);

} else {
nSer vi ceLi st = new ArrayLi st <Radi oServi ce>();
}

i f(nBerviceAdapter != null) {
nSer vi ceAdapt er . not i f yDat aSet Changed() ;
}

}

@verride

public void onListltendick(ListView!l, Viewv, int position, long id) {
super.onListltendick(l, v, position, id);

if (null !'= nlistener) {
nmLi st ener . onSer vi ceSel ect ed( nmBSer vi ceLi st. get (position));
}

}

public interface ServicelistListener {

voi d onServi ceSel ect ed( Radi oServi ce service);
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