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EXECUTIVE SUMMARY 

This document contains user and derived system requirements for all components 
and applications that are to be developed within the HRADIO project. These are 
namely the client libraries, the communication platform, the playout system, the car 
player app and the mobile client app. The document is based on deliverable D2.3: 
Initial User and System Requirements. 

User requirements are based on a set of user scenarios which were developed 
during project partner workshops in Brussels and Berlin. These scenarios are defined 
in deliverable D2.1: HRADIO User Scenarios, which also contains details on the held 
workshops. System requirements are derived from user requirements and so-called 
external requirements which stem from the HRADIO project proposal and other 
relevant sources. Part of the user and system requirements listed in this second 
version are motivated by the outcomes of the first pilot phase as detailed in 
deliverable D5.2: Intermediate Report on the Pilot Evaluation.  

System requirements are grouped by functional and non-functional requirements. 
In total, 78 user requirements, 15 external requirements and 130 system requirements 
were defined. These requirements instruct the further development of the 
components and applications to be developed ahead of the second pilot phase. 
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1. INTRODUCTION 

This document contains user requirements and derived system requirements for 
the client libraries, the communication platform, the playout system, the car player 
app and the mobile client app.  

1.1. ARTEFACTS AND THEIR FLOW 

System requirements describe the system itself in its technical detail. They are 
derived from user requirements which focus on user needs and are based on 
specific scenarios. These user scenarios were developed during workshops and 
remote discussions and are part of deliverable D2.1.  

User requirements describe interests of stakeholders within the system and are 
merely located in the problem domain [1]. Whereas system requirements are the 
“synthesis of the functions required of any solution system” [3]. Thus, user and 
system requirements describe different perspectives on the same concern [1]. If a 
user requirement is missing, information about the user’s needs are lost, whereas 
missing system requirements can result in unknown responsibilities [2]. Furthermore, 
traceability between user and system requirements should be maintained and 
monitored in order to successfully conduct impact, derivation and coverage 
analyses as described in [4]. 

An additional source for system requirements are external requirements 
(requirements that are defined in the project proposal without any direct user 
justification) and outcomes from the first pilot. Figure 1 depicts all artefacts as well 
as their flow. 
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Figure 1: Artefacts and their flow. 

1.2. PATTERNS FOR GLOBAL ITEM IDENTIFICATION 

In order to identify and reference different artefacts, a specific naming scheme was 
developed. It is defined by the following template:  
 
[Type]-[Software Component]-[Local Item Group].[Local Item ID]-[“F”: Functional | “N”: 
Non-Functional | “”: Not Specified]  
 
Example   SR-CP-1.1-F 
Possible Types: SC: Scenario, P1: Pilot 1 Outcome, ER: External Requirement, UR: User 
Requirement, SR: System Requirement  
 
Possible Software Components: CL: Client Library, CP: Communication Platform, PS:  
Playout System, CPL: Car Player, MC: Mobile Client 
 
Possible Targets: Pilot 2, Pilot 3, Deliverable DX.Y, … 

 

Scenarios 

User 
Requirements 

Pilot I 
Outcomes 

System 
Requirements 

External 
Requirements 
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2. SCENARIO DESCRIPTIONS 

This chapter contains the identification of scenarios that serve as justification for 
user requirements. Scenarios describe use cases for potential users of the provided 
systems and applications and thus are a perfect source for user requirements. The 
listed scenarios are the result of several team workshops that took place in the first 
three months of the project. More details on the workshops and the scenarios are 
given in deliverable D2.1. 

Table 1: User Scenarios. 

ID Name 

1 Time-shifting and Cross-device Listening 

4 In the Mix 

5 Music Filter 

18 New Discoveries 

3 Stay Informed 

23 Guaranteed Signal Quality 

27 Lyrics 

14 Recommended Stations 

10 Streaming meets Broadcast 

16 Traffic Jammer 

12 News Synopsis 

21 More Info 

15 No More Traffic Jams! 



 D2.4: Final User and System Requirements 

 
 

Page 12 of 53 

11 New News 

29 What is it about? 

26 Subtitles 

8 Radio for Kids 

19 Push the Button 

24 Radio Butler 

9 Automatic News Update 

17 Personalised Interactive Advertising 

20 Traffic Jam Quiz 

6 Local Advertising 

25 Visual Stories 

7 Event Radio 

2 Pause, RWND, FFWD 

13 Automatically Adapted Radio 

22 Voice Control 

28 Logos 
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3. PILOT 1 OUTCOMES [P1]  

Learnings from the first pilot phase might result in additional user requirements that 
do not stem directly from the scenario descriptions. Additionally, system 
requirements might also be based on pilot 1 outcomes. 

Column descriptions:  

3.1. CLIENT LIBRARIES [CL] 

The client libraries were not used in the first pilot. 

3.2. COMMUNICATION PLATFORM [CP] 

Table 2: Pilot 1 outcomes for the Communication Platform. 

ID Pilot Name Description 

1.1 Product 4 The number of radio stations with good ICY-Tag support is 
rather low (max. 25 out of 100). Thus, other data sources for 
content-based station recommendations must be 
investigated and used. 

3.3. PLAYOUT SYSTEM [PS] 

The playout system did not exist in the first pilot. 

3.4. CAR PLAYER [CPL] 

The car player app did not exist in the first pilot. 

è ID: Identification of a single requirement. Pattern: [Group Id].[Requirement Id]. 

è Pilot Name: The name of the pilot / product the outcome belongs to. 

è Description: A detailed description of the outcome. 



 D2.4: Final User and System Requirements 

 
 

Page 14 of 53 

3.5. MOBILE CLIENT [MC] 

The mobile client did not exist in the first pilot. 
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4. USER REQUIREMENTS [UR] 

As mentioned in the introductory chapter, user requirements describe the needs of 
the user. They are based on user scenarios and external requirements and result in 
system requirements.  

Column descriptions:  

4.1. CLIENT LIBRARIES [CL] 

Please note that for user requirements for the client libraries, no scenario exists that 
could be linked since development scenarios were not considered in the current 
iteration of the scenario descriptions. The reason for that lies mainly in the end user 
centered project perspective which strives for excellent end user experience when 
it comes to application interfaces and functionalities. 

Table 3: User requirements for the Client Libraries. 

ID Group Description Target Ref. 

1.1 Development The user should be able to simply access 
the source code of the client libraries.   

D 3.3 - 

1.2 Development The user should be able to simply access 
and integrate binary representations of 
the client libraries in development 
projects. 

D 3.3 - 

1.3 Development The user should be able to simply switch 
between stable and beta releases of 

D 3.3 - 

è ID: Identification of a single requirement. Pattern: [Group Id].[Requirement Id]. 

è Group: The name of the group the requirement belongs to. 

è Description: A detailed description of the requirement. 

è Target: Pilot or Deliverable until when this requirement should be met. 

è Reference: Reference to linked scenario or pilot 1 outcome. 
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binary representations of the client 
libraries in development projects.  

4.2. COMMUNICATION PLATFORM [CP] 

Please note that for user requirements for the communication platform, no scenario 
exists that could be linked since development and maintenance scenarios were not 
considered due to the explicit project focus on end users. 

Table 4: User requirements for the Communication Platform. 

ID Group Description Target Ref. 

1.1 Development The user should be able to simply access 
the source code of the communication 
platform.   

D 3.2 - 

1.2 Development The user should be able to simply extend 
the data model. 

D 3.2 - 

2.1 Maintenance The user should be able to configure the 
importer system centrally. 

D 3.2 - 

2.2 Maintenance The user should be able to maintain stored 
metadata manually. 

D 3.2 - 

4.3. PLAYOUT SYSTEM [PS] 

Please note that for user requirements for the playout system, no scenario exists 
that could be linked since no scenarios mention the playout system.  

Table 5: User requirements for the Playout System. 

ID Group Description Target Ref. 

1.1 Control The user should be able to start/restart/ 
stop single components of the Lab Playout 
System. 

D 3.4 - 
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1.2 Control The user should be able to trigger data 
service events (add slides, DL+ messages).  

D 3.4 - 

1.3 Control The user should be able to schedule audio 
content for playback. 

D 3.4 - 

2.1  Maintenance The user should be able to easily deploy 
and update the Lab Playout System. 

D 3.4 - 

2.2  Maintenance The user should be able to simply assess 
the status/vitality of the Lab Playout 
System. 

D 3.4 - 

4.4. CAR PLAYER [CPL] 

Table 6: User requirements for the Car Player App. 

ID Group Description Target Ref. 

1.1 Service List/ 
Recommender 

The user should be able to find 
similar radio stations to the ones 
(s)he likes without being distracted 
from driving.  

Pilot 2 14 

1.2 Service List/ 
Recommender 

The user should be able to select a 
local station abroad that is 
comparable to his/her favourite 
station at home.  

Pilot 2 14 

1.3 Service List/ 
Recommender 

The user should be able to 
access/request insight into why 
content is recommended. 

Pilot 2 14 

2.1 Service List/ Logos The user should have the option to 
see the radio stations logos.  

Pilot 2 28 

2.2 Service List/ Logos The user should not be distracted 
from driving (e.g. nothing 
fundamentally should change on 

Pilot 2 28 
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the channel screen or no actions 
need to be required from the driver, 
such as touch). 

2.3 Service List/ Logos The user should be able to turn off 
this visualization functionality.  

Pilot 2 28 

2.4 Service List/ 
What is it about 

The user should be able to see the 
current song playing or topic 
addressed in the programme that is 
currently playing on a radio station. 

Pilot 2 29 

2.5 Service List/ 
What is it about 

The user should be able to choose a 
station based on its current content 
without being too distracted from 
driving. 

Pilot 2 29 

3.2 Channel Screen/ 
Timeshift 

The user should be able to fast-
forward (part of) the radio 
programme. 

Pilot 2  2 

3.3 Channel Screen/ 
Timeshift 

The user should be able to rewind 
(part of) the radio programme. 

Pilot 2  2 

3.4 Channel Screen/ 
Timeshift 

The user should be able to pause the 
content of a radio programme.  

Pilot 2 2 

3.5 Channel Screen/ 
New Discoveries 

The user should be able to 'tag'/like a 
song or radio item they like.  

Pilot 2 18 

3.6 Channel Screen/ 
New Discoveries 

The user should be able to dislike a 
song or a radio item. 

Pilot 2 18 

3.7 Channel Screen/ 
New Discoveries 

The user should be able to retrieve 
the items (s)he has liked in a 
personal list. 

Pilot 2 18 

3.8 Channel Screen/ 
Logos 

The user should have the option to 
see the radio stations logos.  

Pilot 2 28 
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3.9 Channel Screen/ 
Logos 

The user should not be distracted 
from driving (e.g. nothing 
fundamentally should change on 
the channel screen or no actions 
need to be required from the driver, 
such as touch). 

Pilot 2 28 

3.10 Channel Screen/ 
Logos 

The user should be able to turn off 
this visualization functionality.  

Pilot 2 28 

3.11 Channel Screen/ 
What is it about 

The user should be able to see the 
current song playing or topic 
addressed in the programme that is 
currently playing on a radio station. 

Pilot 2 29 

3.12 Channel Screen/ 
What is it about 

The user should be able to choose a 
station based on its current content 
without being too distracted from 
driving. 

Pilot 2 29 

4.1 Radioweb/ 
Traffic 

the user should be able to receive 
personalised traffic information via 
the HRADIO app. 

Pilot 3 15 

4.2 Radioweb/ 
Traffic 

The user should have the option to 
choose which personal information 
he or she would like to share in order 
to receive personalized traffic 
information. 

Pilot 3 15 

4.3 Radioweb/ 
Traffic 

The user should be able to read and 
agree with a GDPR compliant 
statement on what will happen with 
his or her personal information. 

Pilot 3  15 

4.4 Radioweb/ 
New Discoveries 

The user should be able to 'tag'/like a 
song or radio item s(he) likes.  

Pilot 2 18 



 D2.4: Final User and System Requirements 

 
 

Page 20 of 53 

4.5 Radioweb/ 
New Discoveries 

The user should be able to dislike a 
song or a radio item. 

Pilot 2 18 

4.6 Radioweb/ 
New Discoveries 

The user should be able to retrieve 
the items (s)he has liked in a 
personal list. 

Pilot 2 18 

4.7 Radioweb/Push 
the Button 

The user should be able to 
participate in a YES/NO poll directly 
via the app or via remote control 
(home device).  

Pilot 3 19 

4.8 Radioweb/Push 
the Button 

The user should be able to see what 
other users voted for.  

Pilot 3 19 

4.9 Radioweb/Push 
the Button 

The user should not be distracted 
while driving. 

Pilot 3 19 

4.10 Radioweb/Logos The user should have the option to 
see the radio stations logos.  

Pilot 2 28 

4.11 Radioweb/Logos The user should not be distracted 
from driving (e.g. nothing 
fundamentally should change on 
the channel screen or no actions 
need to be required from the driver, 
such as touch). 

Pilot 2 28 

4.12 Radioweb/Logos The user should be able to turn off 
this visualization functionality 
(especially for car prototype). 

Pilot 2 28 

4.13 Radioweb/What 
is it about 

The user should be able to see the 
current song playing or topic 
addressed in the programme that is 
currently playing on a radio station. 

Pilot 2 29 

4.14 Radioweb/What 
is it about 

The user should be able to choose a 
station based on its current content 

Pilot 2 29 
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without being too distracted from 
driving. 

5.1 Guaranteed 
Signal Quality 

The user should be able to listen to 
the radio without losing the signal, 
regardless which device (s)he is 
using or what location (s)he is in. 

Pilot 2 23 

6.1 Voice Control The user should be able to use voice 
commands in a safe and privacy 
friendly way. 

Pilot 2 22 

6.2 Voice Control The user should be able to navigate 
via voice commands even with their 
specific pronunciation or accent. 

Pilot 2 22 

4.5. MOBILE CLIENT [MC] 

Table 7: User Requirements for the Mobile Client. 

ID Group Description Target Ref. 

1.1 Service List/ 
Recommender 

The user should be able to find similar 
radio stations to the ones (s)he likes.  

Pilot 2 14 

1.2 Service List/ 
Recommender 

The user should be able to select a 
local station abroad that is 
comparable to his/her favourite 
station at home.  

Pilot 2 14 

1.3 Service List/ 
Recommender 

The user should be able to 
access/request insight into why 
content is recommended. 

Pilot 2 14 

2.1 Service List/ 
Logos 

The user should have the option to 
see the radio stations logos.  

Pilot 2 28 

2.2 Service List/What 
is it about 

The user should be able to see the 
current song playing or topic 

Pilot 2 29 
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addressed in the programme that is 
currently playing on a radio station. 

2.3 Service List/What 
is it about 

The user should be able to choose a 
station based on its current content. 

Pilot 2 29 

3.1 Channel Screen/ 
Timeshift 

The user should be able to pause the 
content of a radio programme.  

Pilot 2 2 

3.2 Channel Screen/ 
Timeshift 

 The user should be able to fast-
forward (part of) the radio 
programme. 

Pilot 2 2 

3.3 Channel Screen/ 
Timeshift 

 The user should be able to rewind 
(part of) the radio programme. 

Pilot 2 2 

3.4 Channel Screen/ 
Logos 

The user should have the option to 
see the radio stations logos.  

Pilot 2 28 

3.5 Channel Screen/ 
What is it about 

The user should be able to see the 
current song playing or topic 
addressed in the programme that is 
currently playing on a radio station. 

Pilot 2 29 

3.6 Channel Screen/ 
What is it about 

The user should be able to choose a 
station based on its current content. 

Pilot 2 29 

3.7 Channel Screen/ 
New Discoveries 

The user should be able to dislike a 
song or a radio item. 

Pilot 2 18 

3.8 Channel Screen/ 
New Discoveries 

The user should be able to retrieve the 
items (s)he has liked in a personal list. 

Pilot 2 18 

3.9 Channel Screen/ 
New Discoveries 

The user should be able to 'tag'/like a 
song or radio item they like.  

Pilot 2 18 

4.2 Channel Screen/ 
Push the Button 

The user should be able to participate 
in a YES/NO poll directly via the app or 
via remote control (home device). 

Pilot 2 19 
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4.3 Channel Screen/ 
Push the Button 

The user should be able to see what 
other users voted for. 

Pilot 2 19 

4.4 Channel Screen/ 
Push the Button 

The user should not be distracted 
while driving. 

Pilot 2 19 

5.1 Guaranteed 
Signal Quality 

The user should be able to listen to the 
radio without losing the signal, 
regardless which device (s)he is using 
or what location (s)he is in. 

Pilot 2 23 

6.1 Channel Screen/ 
Music Filter 

The user should be able to replace 
songs on the radio with his/her locally 
stored music.  

Pilot 2 5 

6.2 Channel Screen/ 
Music Filter 

The user should be able to deselect or 
adjust this option in the settings (e.g. 
i'm with another person, I want to 
switch to live listening,…). 

Pilot 2 5 

7.1 Channel Screen/ 
Personalized 
Content 

The user should be able to indicate 
his/her interests and favorite music. 

Pilot 3 3 

7.2 Channel Screen/ 
Personalized 
Content 

The user should be able to receive 
notifications on his/her favored topic 
or music (e.g. be updated on what he 
or she has missed). 

Pilot 3 3 

7.3 Channel Screen/ 
Personalized 
Content 

The user should be able to tag items 
he/she is interested in to create an 
automatically aggregated podcast 
that includes items (topics, radio 
programmes and music) related to 
these tags. 

Pilot 3 4 

7.4 Channel Screen/ 
Personalized 
Content 

The user should be able to retrieve 
this list/podcast and listen to what 
suits him/her best. 

Pilot 3 4 
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7.5 Channel Screen/ 
Personalized 
Content 

The user should be able to create a 
mix of live radio and streaming (e.g. 
combine own music with live news 
updates).  

Pilot 3 10 

7.6 Channel Screen/ 
Personalized 
Content 

The user should be able to create 
several ‘personalised programmes’ 
(e.g. automatically create a morning 
programme that includes news 
updates within his/her own music 
selection versus an evening schedule  
of his/her favorite programmes and 
podcasts). 

Pilot 3 10 

7.7 Channel Screen/ 
Personalized 
Content 

The user should be able to manage 
the application settings and 
personalize the programme to his or 
her preference (e.g. receive news 
updates, stream music, play 
podcast). 

Pilot 3 10 

7.8 Channel Screen/ 
Personalized 
Content 

The user should be able to manage 
the subsettings per individual item in 
the application settings (e.g. item 
'podcast' adjust 'calendar' : timeslot, 
the duration,...). 

Pilot 3 10 

7.9 Channel Screen/ 
Personalized 
Content 

The user should be able to interact 
directly with the system and indicate 
whenever he or she is receiving a 
similar item (e.g. a news update).  

Pilot 3  10 
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5. EXTERNAL REQUIREMENTS [ER] 

Some requirements might not be derived from user requirements but are explicitly 
mentioned in other sources, like in the project proposal for example. 

Column descriptions:  

5.1. CLIENT LIBRARIES [CL] 

Table 8: External requirements for the Client Libraries. 

ID Group Description Target 

1.1 Deployment The HRADIO dissemination & 
exploitation plan foresees that the 
client libraries should be freely usable 
not only by project partners but also 
by other interested parties. In order to 
assure a flat learning curve, 
deployment/access should be as easy 
possible.  

D 3.3 

1.2 Deployment The HRADIO Client Libraries consist of a 
set of single software libraries and 
APIs. In order to assure a flat learning 
curve, sample applications 
demonstrating  single functionalities 
should be provided. 

D 3.3 

1.3 Deployment An open system for issue tracking 
should be provided.  

D 3.3 

è ID: Identification of a single requirement. Pattern: [Group Id].[Requirement Id]. 

è Group: The name of the group the requirement belongs to. 

è Description: A detailed description of the requirement. 

è Target: Pilot or Deliverable until when this requirement should be met. 
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2.1 Categorised Slideshow Support for slideshow service provides 
programme-related  image data 
(JPEG or PNG) either over the DAB 
broadcast system or via IP (STOMP or 
HTTP). 

D 3.3 

3.1 Tuner Devices Support for multiple tuner devices. D 3.3 

4.1 Pairing Context and state preservation over 
multiple devices. 

D 3.3 

5.1 Platform The client libraries should be 
supported on Android, iOS and on 
standard HTML/JS web platforms. 

D 3.3 

5.2. COMMUNICATION PLATFORM [CP] 

Table 9: External requirements for the Communication Platform. 

ID Group Description Target 

1.1 Search Small radio stations storing only their 
own (rather small) amount of 
metadata should be visible for a larger 
number of potential listeners without 
the need of a central aggregator 
instance. 

D 3.2 

1.2 Search Being dependent on a (vendor-) 
specific search engine is not an option 
for the project. Thus, it should be 
exchangeable to assure 
independence and flexibility. 

D 3.2 

2.1 Storage Being dependent on a (vendor-) 
specific storage engine is not an 
option for the project. Thus, it should be 

D 3.2 
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exchangeable to assure 
independence and flexibility. 

4.1 Import Radio metadata comes in different 
formats and from different sources 
(RadioDNS, Dynamic Label+, ICY-Tags, 
…). Although not all existing formats 
can be supported, commonly used 
ones should be importable. In addition, 
it should be possible to extend the 
system with new metadata sources. 

D 3.2 

6.1 Deployment The HRADIO dissemination & 
exploitation plan foresees that the 
communication platform should be 
freely usable not only by project 
partners but also by other interested 
parties. In order to assure a flat 
learning curve, deployment should be 
as easy possible.  

D 3.2 

6.2 Deployment Since Linux-based servers are a 
common platform for internet services 
and applications, we should support it. 

D 3.2 

5.3. PLAYOUT SYSTEM [PS] 

Table 10: External requirements for the Playout System. 

ID Group Description Target 

1.1 Deployment The HRADIO dissemination & 
exploitation plan foresees that the Lab 
Playout System should be freely usable 
not only by project partners but also by 
other interested parties. In order to 
assure a flat learning curve, 
deployment/access should be as easy 
possible.  

D 3.4 
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1.2 Deployment As the Lab Playout system support 
different hardware HF options, sample 
configurations should be included. 

D 3.4 

5.4. CAR PLAYER [CPL] 

The Car Player application does not have any external requirements. 

5.5. MOBILE CLIENT [MC] 

The Mobile Client application does not have any external requirements. 
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6. SYSTEM REQUIREMENTS [SR] 

As mentioned in the introductory chapter, system requirements are based on user 
requirements (and external requirements) and describe the functionality of the 
system in detail.  

Column descriptions:  

6.1. CLIENT LIBRARIES [CL] 

 Functional Requirements 

Table 11: Functional requirements for the Client Libraries. 

ID Group Description Ref. 

1.1 Std-Radio  The system should be able to perform a 
service-scan over DAB radio channels 
(BAND III, 174MHz - 230MHz). 

UR-CPL-1.1, 
UR-CPL-1.2, 
UR-CPL-1.3, 
UR-MC-1.1, 
UR-MC-1.2, 
UR-MC-1.3 

1.2 Std-Radio  The system should be able to perform a 
discovery of IP based services over the 
WorldDAB-SPI and the HRADIO metadata 
search platform. 

UR-CPL-1.1, 
UR-CPL-1.2, 
UR-CPL-1.3, 
UR-MC-1.1, 
UR-MC-1.2, 
UR-MC-1.3 

1.3  Std-Radio  The system should support DAB-SPI Service 
and Programme Information (SPI). SPI 
provides detailed service and program 

UR-CPL-2.5, 
UR-CPL-3.8 
UR-CPL-3.12, 

è ID: Identification of a single requirement. Pattern: [Group Id].[Requirement Id]. 

è Group: The name of the group the requirement belongs to. 

è Description: A detailed description of the requirement. 

è Ref.: Reference to linked user requirement or pilot 1 outcome.  
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information to radio receivers. The 
WorldDAB EPG standard, with additions 
from the RadioDNS EPG spec, specifies a XML 
document structure which allows the 
provision (either binary encoded in 
Broadcast or over IP as XML file) of 
structured data regarding service, 
schedule and on-demand content data. 

http://www.etsi.org/deliver/etsi_ts/102800_1
02899/102818/03.01.01_60/ts_102818v030101p.
pdf 

Normally SPI information is used to describe 
program data for the upcoming days in the 
radio schedule. Additionally, DAB-SPI 
supports various bearer elements in the 
schedule, allowing the signalisation of on-
demand content in addition to the time-
based schedule. 

Additionally the SPI specification also allows 
the signalisation of geo location 
information for service and program data. 

UR-CPL-4.10, 
UR-MC-2.3, 
UR-MC-3.6, 
UR-MC-2.1 
UR-MC-3.4 

1.4  Std-Radio The system should provide service 
matching and following between 
broadcast and IP based radio services. 

UR-CPL-5.1 

1.5  Std-Radio The system should support service 
selection and playback 

UR-CPL-1.1, 
UR-CPL-1.2, 
UR-CPL-1.3, 
UR-MC-1.1, 
UR-MC-1.2, 
UR-MC-1.3 

1.6  Std-Radio The system should support Dynamic Label 
and Dynamic Label+ (DLS/DL+) functionality 
for text messaging integrated with radio 
services. Messages usually contain title and 
artist information, but can also include 
weather, traffic and general information 

UR-CPL-2.4, 
UR-CPL-3.11, 
UR-MC-2.2, 
UR-MC-3.5 
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related to the radio service (e.g. web links, 
hotline information …). In addition to text 
information and tagging information, DL+ 
specifies flags that can be used to signal 
accurate trigger events, when program 
elements are started or temporarily 
interrupted (e.g. due to announcements).  

http://www.etsi.org/deliver/etsi_ts/102900_1
02999/102980/01.01.01_60/ts_102980v010101p.
pdf 

1.7 Std-Radio The system should support slideshow 
service provides programme-related 
image data (JPEG or PNG) either over the 
DAB broadcast system or via IP (STOMP or 
HTTP). Content providers can attach URLs to 
the transferred images which can provide 
alternative locations/versions of the image 
data or more related information. This 
feature is known as a categorised 
slideshow. Alternative URLs can be 
requested by the device including the 
current geolocation in the HTTP header 
information. 

http://www.etsi.org/deliver/etsi_ts/101400_1
01499/101499/03.01.01_60/ts_101499v030101p.
pdf 

ER-CL-2.1 

1.8 Std-Radio The system should support multiple tuner 
devices. 

ER-CL-3.1 

2.1 Traffic info The system should support DAB 
announcements for general alarm and 
traffic announcements. 

UR-CPL-4.1 

3.1  Timeshift The system should provide a local timeshift 
buffer on the device, which is accessible 
either via usual time-shift commands (Play, 
Pause, Rewind, Forward) or via a DAB-DL+ 

UR-CPL-3.2, 
UR-CPL-3.3, 
UR-CPL-3.4, 
UR-MC-3.1, 
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segmented buffer for content-based Skip 
forward or Skip backward commands. 

UR-MC-3.2, 
UR-MC-3.3 

3.2 Timeshift The system should support a timeshift 
buffer on a remote server in order to be 
shared between different paired devices. 
However, a service provider might require a 
user login for such a premium service offer. 

UR-CPL-3.2, 
UR-CPL-3.3, 
UR-CPL-3.4, 
UR-MC-3.1, 
UR-MC-3.2, 
UR-MC-3.3 

3.3 Timeshift The system should provide (if supported by 
the broadcaster) segmentation 
information (start/end of songs and other 
programme elements) for the time shift 
buffer. 

UR-CPL-3.2, 
UR-CPL-3.3, 
UR-CPL-3.4, 
UR-MC-3.1, 
UR-MC-3.2, 
UR-MC-3.3 

4.1 Recording The system should support time/schedule 
based recordings of radio programmes.  

UR-CPL-3.2, 
UR-CPL-3.3, 
UR-CPL-3.4, 
UR-MC-3.1, 
UR-MC-3.2, 
UR-MC-3.3 

5.1  RadioWEB The system should support a webview 
component to be embedded into HRADIO 
applications (Android) for the presentation 
of interactive HTML/JS based radio related 
content. 

UR-CPL-4.13, 
UR-CPL-3.11, 
UR-CPL-2.4 

5.2 RadioWEB The system should support the general 
RadioDNS FQDN lookup and SRV record 
discovery for signalisation of RadioWEB 
content.  

UR-CPL-4.13, 
UR-CPL-3.11, 
UR-CPL-2.4 

5.3 RadioWEB The system should support a basis 
JavaScript API for access of broadcasts 
data services (DL/DL+ and Slideshow) and 
control of tuner hardware (volume and 
service selection). 

UR-CPL-4.13, 
UR-CPL-3.11, 
UR-CPL-2.4 
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6.1  RadioTAG The system should support RadioTAG as a 
simplified interaction method for radio, 
particularly in challenging environments 
such as when driving a vehicle. Users can 
perform a single physical action to express 
interest in the content they are hearing on 
the radio and schedule their exploration of 
that content for a later point in time. 

http://radiodns.org/wp-
content/uploads/2014/02/rtag01_v100_draft
_7.pd  

UR-MC-3.9, 
UR-CPL-4.4, 
UR-CPL-3.5 

 

7.1 Pairing The system should support a functionality 
that enables the preservation of context 
and state over different devices or usage 
scenarios, and requires a mechanism to 
associate different entities to a common 
token/user account. 

Possible candidates: 

EBU CPA: 

http://www.etsi.org/deliver/etsi_ts/103400_1
03499/103407/01.01.01_60/ts_103407v010101p.
pdf 

Shared State from EU MediaScape project: 

http://mediascapeproject.eu/files/D4.3.pdf 

ER-CL-4.1 

 Non-Functional Requirements 

Table 12: Non-functional requirements for the Client Libraries. 

ID Group Description Ref. 

1.1 Platform The HRADIO Client Libraries should be usable on 
Android systems for application development. 
Android is the main development target for the 
HRADIO Client Libraries. 

ER-CL-5.1 
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1.2 Platform  The HRADIO client libraries should be usable on iOS 
systems for application development. iOS is only a 
secondary  development target for the HRADIO client 
libraries. 

ER-CL-5.1 

1.3  Platform  The HRADIO client libraries should be usable in 
standard WEB/HTML/JS environments for web 
application development. Due to the nature of web 
browser environments (e.g. security restrictions) a 
fully featured OMRI implementation is not 
possible/necessary. 

ER-CL-5.1 

6.2. COMMUNICATION PLATFORM [CP] 

 Functional Requirements 

Table 13: Functional requirements for the Communication Platform. 

ID Group Description Ref. 

1.1 Search The system should provide a publicly 
available interface for radio related 
metadata search (service and 
programme information). 

UR-CPL-2.1, 
UR-CPL-2.5, 
UR-CPL-3.8, 
UR-CPL-4.10, 
UR-MC-2.1, 
UR-MC-2.2, 
UR-MC-2.3 

1.2 Search The system should be able to process 
complex queries (nested queries, 
range queries, queries needed for text 
mining, spatial nearest neighbour 
queries, nested queries). 

ER-CP-1.2 

1.3 Search The system should be able to maintain 
a list of other search nodes with which 
a search can be conducted in a 
federated manner. The list should be… 

…updated automatically without the 
need of a central instance.  

ER-CP-1.1  
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…searchable for a pre-selection of 
suitable search nodes.  

1.4  Search The system should provide a 
mechanism to exchange the search 
engine without major refactorings. 

ER-CP-1.2 

2.4  Storage The system should store metadata 
persistently in a human readable 
format. 

UR-CPL-2.1, 
UR-CPL-2.5, 
UR-CPL-3.8, 
UR-CPL-4.10, 
UR-MC-2.1, 
UR-MC-2.2, 
UR-MC-2.3 

2.5 Storage The system should provide a 
mechanism to exchange the storage 
engine without major refactorings. 

ER-CP-2.1 

3.1 Data Model The system’s data model should be 
able to express radio-related data 
about stations, station services (e.g. 
logos) schedules, programmes and 
programme events. 

UR-CPL-2.1, 
UR-CPL-2.5, 
UR-CPL-3.8, 
UR-CPL-4.10, 
UR-MC-2.1, 
UR-MC-2.2, 
UR-MC-2.3, 
UR-MC-3.8, 
UR-MC-3.9, 
UR-MC-3.10 

3.2 Data Model The system’s data model should have a 
type-safe schema (needed for type-
based queries, like date/time range 
queries). 

UR-CPL-2.1, 
UR-CPL-2.5, 
UR-CPL-3.8, 
UR-CPL-4.10, 
UR-MC-2.1, 
UR-MC-2.2, 
UR-MC-2.3, 
UR-MC-3.8, 
UR-MC-3.9, 
UR-MC-3.10 
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3.3 Data Model The system’s data model should be 
extensible. 

UR-CP-1.1, 
UR-CP-1.2 

3.4 Data Model The system’s data model should be 
based on existing standards 
(specifically on RadioDNS). 

UR-CPL-2.1, 
UR-CPL-2.5, 
UR-CPL-3.8, 
UR-CPL-4.10, 
UR-MC-2.1, 
UR-MC-2.2, 
UR-MC-2.3, 
UR-MC-3.8, 
UR-MC-3.9, 
UR-MC-3.10 

3.5 Data Model The system’s data model should be 
able to express genre information from 
different data sources (e.g. Discogs, 
RadioDNS). 

UR-CPL-1.1, 
UR-CPL-1.2, 
UR-CPL-1.3, 
UR-MC-1.1, 
UR-MC-1.2, 
UR-MC-1.3 

3.6 Data Model The system’s data model should be 
able to represent the specified input 
data formats and sources, described 
within the overall HRADIO system 
architecture document, D2.3, Derived 
Technical Requirements (see DAB-DL+, 
DAB-SPI, DAB-SLS, RadioTAG, and 
RadioWEB).  

UR-CPL-2.1, 
UR-CPL-2.5, 
UR-CPL-3.8, 
UR-CPL-4.10, 
UR-MC-2.1, 
UR-MC-2.2, 
UR-MC-2.3, 
UR-MC-3.8, 
UR-MC-3.9, 
UR-MC-3.10 

4.1 Import The system should provide a locally 
(within the local network) available 
interface to maintain and retrieve 
metadata.  

ER-CP-4.1, 
UR-CP-2.2 

4.2 Import The system should provide a defined 
and stable interface for extending the 

ER-CP-4.1 
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platform with additional metadata 
sources. 

4.3 Import The system should be able to import 
RadioDNS metadata from a 
configurable set of sources. 

ER-CP-4.1 

4.4 Import The system should be able to import 
JSON-formatted Dynamic Label+ data 
provided by a STOMP server to enrich 
programme event information. 

ER-CP-4.1 

4.5 Import The system should be able to import 
ICY-Tag-based metadata (as 
transferred via radio IP streams) to 
enrich programme event information. 

ER-CP-4.1 

4.6 Import The system should be able to import 
DISCOGS song metadata to enrich 
programme event information. 

ER-CP-4.1 

4.7 Import The system should be able to offer a 
centralized instance for importer 
configuration and monitoring. 

UR-CP-2.1 

5.1 Recommendations The system should be able to 
recommend services based on a 
selected service.  

UR-CPL-1.1, 
UR-CPL-1.2, 
UR-CPL-1.3, 
UR-MC-1.1, 
UR-MC-1.2, 
UR-MC-1.3 

5.2 Recommendations The system should provide meaningful 
service recommendations only based 
on RadioDNS TVA station genre 
descriptions. 

P1-CP-1.1 

6.1 Deployment The system should provide a 
standardized way for deployment. 
There should be an assisting installer 

ER-CP-6.1 
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script that guides the user through the 
installation.  

7.1 Usage Data 
Collection 

The system should provide a survey-
based mechanism to gather user data 
in a privacy-preserving manner. 

UR-CPL-3.6, 
UR-CPL-4.5, 
UR-CPL-4.7, 
UR-CPL-4.8, 
UR-MC-4.2, 
UR-MC-4.3 

7.2 Usage Data 
Collection 

The system should provide a public 
interface to retrieve surveys.  

UR-CPL-3.6, 
UR-CPL-4.5, 
UR-CPL-4.7, 
UR-CPL-4.8, 
UR-MC-4.2, 
UR-MC-4.3 

7.3 Usage Data 
Collection 

The system should provide the 
following survey question types:  

Yes/no questions  

Multi-select questions (nominal, 
ordinal, interval data) 

UR-CPL-3.6, 
UR-CPL-4.5, 
UR-CPL-4.7, 
UR-CPL-4.8, 
UR-MC-4.2, 
UR-MC-4.3 

7.4 Usage Data 
Collection 

The system should provide a locally 
available interface to… 

...create/delete/update surveys.  

...activate/deactivate services. 

...retrieve and reconstruct survey result 
data (histograms) 

UR-CPL-3.6, 
UR-CPL-4.5, 
UR-CPL-4.7, 
UR-CPL-4.8, 
UR-MC-4.2, 
UR-MC-4.3 

7.5 Usage Data 
Collection 

A client-side implementation should be 
able to… 

...automatically request for new 
surveys. 

...automatically answer new surveys. 

UR-CPL-3.6, 
UR-CPL-4.5, 
UR-CPL-4.7, 
UR-CPL-4.8, 
UR-CPL-4.2, 
UR-CPL-4.3, 
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...distort entered data to meet required 
privacy constraints.  

...give the user the choice to select 
which data she would like to share. 

UR-MC-4.2, 
UR-MC-4.3, 

 

 Non-Functional Requirements 

Table 14: Non-functional requirements for the Communication Platform. 

ID Group Description Ref. 

1.1 Search The system’s search engine should scale with 
the number of search requests.  

UR-CPL-2.1, 
UR-CPL-2.5, 
UR-CPL-3.8, 
UR-CPL-4.10, 
UR-MC-2.1, 
UR-MC-2.2, 
UR-MC-2.3, 
ER-CP-1.1, 
ER-CP-1.2 

1.2 Search The system’s search engine should be able to 
response to requests within 1s. 

UR-CPL-2.1, 
UR-CPL-2.5, 
UR-CPL-3.8, 
UR-CPL-4.10, 
UR-MC-2.1, 
UR-MC-2.2, 
UR-MC-2.3, 
ER-CP-1.1, 
ER-CP-1.2 

2.1 Storage The system should be able to store up to 10.000 
services with programme information for 1 year. 

UR-CPL-2.1, 
UR-CPL-2.5, 
UR-CPL-3.8, 
UR-CPL-4.10, 
UR-MC-2.1, 
UR-MC-2.2, 
UR-MC-2.3, 
UR-MC-3.8, 
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UR-MC-3.9, 
UR-MC-3.10 

3.1 Platform The system should be deployable on Ubuntu-
based machines 

ER-CP-6.2 

6.3. PLAYOUT SYSTEM [PS] 

  Functional Requirements 

Table 15: Functional requirements for the Playout System. 

ID Group Description Ref. 

1.1 Media playout The system should support an easy 
radio like workflow for signal 
generation (schedule audio 
content). 

UR-PS-1.2 
UR-PS-1.3 

1.2 Media playout The system should be able to attach 
media playout to DAB encoding and 
multiplexing for accurate insertion 
of content metadata into DAB+ data 
services (DL/DL+, Slideshow, SPI).  

UR-PS-1.2 
UR-PS-1.3 

2.1 Encoding The system should provide the 
possibility to encode DAB+ audio 
services.   

UR-PS-1.2 
UR-PS-1.3 

2.2 Encoding The system should provide the 
possibility to encode DAB (M1L2) 
audio services (UK pilots). 

UR-PS-1.2 
UR-PS-1.3 

3.1 DAB-Mux The system should provide a 
general DAB compliant multiplex. 

UR-PS-1.2 
UR-PS-1.3 

3.2 DAB-MUX The system should be able to add 
data services for MOT Slideshow in 
PAD. 

UR-PS-1.2 
UR-PS-1.3 
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3.3 DAB-MUX The system should be able to add 
data services for DL/DL+ in PAD. 

UR-PS-1.2 
UR-PS-1.3 

3.4 DAB-MUX The system should provide 
announcement support. 

UR-PS-1.2 
UR-PS-1.3 

3.5 DAB-MUX The system should be able to 
extract single service DAB  over IP 
streams. 

UR-PS-1.2 
UR-PS-1.3 

4.1 DAB-Modulation The system should make use of the 
shelf SDR (Ettus, LimeSDR) hardware 
for DAB modulation of live 
generated multiplex. 

UR-PS-1.2 
UR-PS-1.3 

4.2 DAB-Modulation The system should be ready for file 
based playout of ETI-NI recordings 
for test purposes.  

UR-PS-1.2 
UR-PS-1.3 

5.1 Maintenance The system should provide a status 
monitoring interface for the playout 
system. 

UR-PS-2.2 

5.2 Maintenance The system should provide an 
interface for 
starting/restarting/stopping 
playout system components. 

UR-PS-1.1 

 

 Non-Functional Requirements 

Table 16: Non-functional requirements for the Playout System. 

ID Group Description Ref. 

1.1 Platform The complete Lab Playout system should be 
deployable on standard Docker installations . 

UR-PS-2.1 
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6.4. CAR PLAYER [CPL] 

 Functional Requirements 

Table 17: Functional requirements for the Car Player App. 

ID Group Description Ref. 

1.1 Webview The system should detect if a station has 
additional content available. 

UR-CPL-2.4 
UR-CPL-2.5 

1.2 Webview The system should display a button to allow 
the user to access the content if available. 

UR-CPL-2.4 
UR-CPL-2.5 

1.3 Webview The system should replace the station 
screen.  

UR-CPL-2.4 
UR-CPL-2.5 

1.4 Webview The system should be able to communicate 
with the native app. 

UR-CPL-2.4 
UR-CPL-2.5 

2.1 Service List The system should be able to scan the DAB 
spectrum to discover available services. 

UR-CPL-3.12, 
UR-CPL-2.5 

2.2 Service List The system should display a de-duplicated 
A-Z list of stations. 

UR-CPL-3.12, 
UR-CPL-2.5 

2.3 Service List The system should display additional 
metadata e.g. logos/now playing if 
available. 

UR-CPL-2.1, 
UR-CPL-2.2 
UR-CPL-2.3 

2.4 Service List The system should allow for simple selection 
of stations. 

UR-CPL-3.12, 
UR-CPL-2.5 

3.1 Menu The system should display a consistent 
navigation around the car app. 

UR-CPL-3.12, 
UR-CPL-2.5 

3.2 Menu The system should make it easy for a user to 
enter the app (‘radio button’). 

UR-CPL-3.12, 
UR-CPL-2.5 
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3.3 Menu The system should provide a visual way for 
a user to understand where they are in the 
experience. 

UR-CPL-3.12, 
UR-CPL-2.5 

4.1 Recommender The system should be able to Identify the 
current radio station. 

UR-CPL-1.1, 
UR-CPL-1.2, 
UR-CPL-1.3 

4.2 Recommender The system should present the station to the 
recommendation engine. 

UR-CPL-1.1, 
UR-CPL-1.2, 
UR-CPL-1.3 

4.3 Recommender The system should receive a list of 
recommended services (and OD clips in the 
future). 

UR-CPL-1.1, 
UR-CPL-1.2, 
UR-CPL-1.3 

4.4 Recommender The system should display a row of 
recommendations (eg. five). 

UR-CPL-1.1, 
UR-CPL-1.2, 
UR-CPL-1.3 

4.5 Recommender The system should ensure the user can 
select these easily. 

UR-CPL-1.1, 
UR-CPL-1.2, 
UR-CPL-1.3 

5.1 Service 
following 

The system should monitor the current 
signal level. 

UR-CPL-5.1 

5.2 Service 
following 

The system should scan the DAB and FM 
spectrum in parallel to identify currently 
available services and their signal quality. 

UR-CPL-5.1 

5.3 Service 
following 

The system should switch to an alternative 
service when the current signal degrades. It 
should prefer DAB over FM and broadcast 
(FM/DAB) to IP streams. 

UR-CPL-5.1 

5.4 Service 
following 

The system should continue to scan and 
monitor after switching. If quality improves, 
it should be ready to switch back. 

UR-CPL-5.1 
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5.5 Service 
following 

The system should avoid flipping back too 
soon to avoid distracting the user. 

UR-CPL-5.1 

6.1 Channel 
Screen 

The system should display a screen of 
information about the currently playing 
station. 

UR-CPL-
2.4,UR-CPL-
3.11, 
UR-CPL-4.13 
 

6.2 Channel 
Screen 

The system should include additional 
metadata like logos and schedule/now 
playing information where available. 

UR-CPL-2.1, 
UR-CPL-3.8, 
UR-CPL-4.10 

6.3 Channel 
Screen 

The system should should keep driver 
distraction to a minimum - little or no 
animations on screen. 

UR-CPL-2.3, 
UR-CPL-2.5, 
UR-CPL-3.9, 
UR-CPL-3.10, 
UR-CPL-3.12, 
UR-CPL-4.11, 
UR-CPL-4.12, 
UR-CPL-4.14 

6.4 Channel  
Screen 

The system should provide a mechanism to 
tag/like/dislike a song or radio item 

UR-CPL-3.5, 
UR-CPL-3.6, 
UR-CPL-4.4, 
UR-CPL-4.5 

7.1 Timeshifting The system should allow a user to pause 
and rewind live radio. 

UR-CPL-3.2, 
UR-CPL-3.3, 
UR-CPL-3.4 

7.2 Timeshifting The system should provide support for 
seeking back in time. 

UR-CPL-3.2, 
UR-CPL-3.3, 
UR-CPL-3.4 

7.3 Timeshifting The system should provide support for 
seeking through schedule events. 

UR-CPL-3.2, 
UR-CPL-3.3, 
UR-CPL-3.4 
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7.4 Timeshifting The system should ensure the user 
understands whether they are listening to 
live radio or timeshifted radio. 

UR-CPL-3.2, 
UR-CPL-3.3, 
UR-CPL-3.4 

7.5 Timeshifting The system should provide ways that users 
can enter and exit timeshifted radio. 

UR-CPL-3.2, 
UR-CPL-3.3, 
UR-CPL-3.4 

8.1 Favourites The system should make it easy for a user to 
see and navigate between favourites. 

UR-CPL-3.7, 
UR-CPL-4.6 

8.2 Favourites The system should provide favourites to 
help users find their way back to most 
listened stations. 

UR-CPL-3.7, 
UR-CPL-4.6 

8.3 Favourites The system should provide an easy way for 
these stations to be saved. 

UR-CPL-3.7, 
UR-CPL-4.6 

8.4 Favourites The system should ensure favourites are 
persisted across listening sessions and 
through app updates. 

UR-CPL-3.7, 
UR-CPL-4.6 

8.5 Favourites The system should provide a simple way to 
recall, play and edit favourites. 

UR-CPL-3.7, 
UR-CPL-4.6 

9.1 Voice Control The system should provide a method by 
which the main functions of the radio can 
be controlled by voice. 

UR-CPL-6.1, 
UR-CPL-6.2 

9.2 Voice Control The system should work offline when 
internet connectivity is not available. 

UR-CPL-6.1, 
UR-CPL-6.2 

9.3 Voice Control The system should provide a simple method 
by which the car can start listening when 
wake words (“Hey Google”, “Alexa”) might 
not be heard. 

UR-CPL-6.1, 
UR-CPL-6.2 
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Please note that system requirements for user requirements 4.1, 4.2, 4.3, 4.7, 4.8 and 
4.9 are not part of this list since they’ll be added at a later point in time (before pilot 
3). 

 Non-Functional Requirements 

Table 18: Non-functional requirements for the Car Player App. 

ID Group Description Ref. 

1.1 Legal  The system should limit the amount of moving 
elements on screen at all times to avoid driver 
abstraction 

UR-CPL-2.2, 
UR-CPL-2.3 

1.2 Legal The system should ensure multiple ways of 
controlling the interface are made available to 
avoid driver distraction. 

UR-CPL-2.2, 
UR-CPL-2.3 

1.3 Legal The system should not use flashing UI elements to 
avoid driver abstraction. 

UR-CPL-2.2, 
UR-CPL-2.3 

6.5. MOBILE CLIENT [MC] 

 Functional Requirements 

Table 19: Functional requirements for the Mobile Client. 

ID Group Description Ref. 

1.1 Channel Screen The system should display information 
about the current playing radio stream. 

UR-MC-3.5, 
UR-MC-3.4 

1.2 Channel Screen The System should show additional 
metadata like title and artist e.g. via 
DAB-DL+.  

UR-MC-3.5 

1.3 Channel Screen The system should show specific 
program information about currently 
playing radio services e.g. via DAB-SPI. 

UR-MC-3.5, 
UR-MC-3.4 
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1.4 Channel Screen The system should show images 
related to the currently playing radio 
service e.g. via DAB-SLS. 

UR-MC-3.5, 
UR-MC-2.1 

2.1 Menu The system should provide an easy 
way to navigate between different 
views of the mobile client. 

UR-MC-1.1, 
UR-MC-2.2 

2.2 Menu The handling and navigation within the 
mobile client should be easy to 
understand for the user. 

UR-MC-1.1, 
UR-MC-2.2 

3.1 Service List The system should scan for and show 
all available radio services in a clear 
list. 

UR-MC-2.3 

3.2 Service List The list should show additional 
metadata for every listed radio service. 

UR-MC-3.6 

4.1 Timeshift The system should record and store 
locally a segmented radio stream. 

UR-MC-3.1, 
UR-MC-3.2, 
UR-MC-3.3 

4.2 Timeshift The system should be able to pause, 
RWND and FFWD a live radio stream. 

UR-MC-3.1, 
UR-MC-3.2, 
UR-MC-3.3 

4.3 Timeshift The system should be able to replay 
the whole or a partially recorded radio 
stream. 

UR-MC-3.1, 
UR-MC-3.2, 
UR-MC-3.3 

5.1 Recommender The system should be able to send 
usage data to the recommendation 
engine. 

UR-MC-1.1, 
UR-MC-1.2, 
UR-MC-1.3 

5.2 Recommender The system should receive 
recommended radio services from the 
recommendation engine. 

UR-MC-1.1, 
UR-MC-1.2, 
UR-MC-1.3 
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5.3 Recommender The system should notify the user 
about recommended services. 

UR-MC-1.1, 
UR-MC-1.2, 
UR-MC-1.3 

5.4 Recommender The system should list all received 
recommended radio services 

UR-MC-1.1, 
UR-MC-1.2, 
UR-MC-1.3 

6.1 Service 
following 

The system should switch if necessary 
to different signal sources for the same 
radio service without user interaction. 

UR-MC-4.4 

7.1 Music 
Substitution 

The system should be able to 
substitute segments of a radio stream 
after predefining a selection of track. 

UR-MC-6.1, 
UR-MC-6.2 

8.1 Item Tagging The system should provide buttons for 
the user to mark segments as 
favourites or with likes. 

UR-MC-3.9 

9.1 Later Retrieval Locally: The system should provide a 
function to download specific 
segments from a live stream and listen 
to them later. 

UR-MC-3.8 

9.2 Later Retrieval Online:  The system should provide a 
way to listen to specific segments of a 
radio stream provided by the 
broadcaster later on. 

UR-MC-3.8 

10.1 Input To 
Broadcaster 

The system should provide a feedback 
channel for the user to the 
broadcaster. 

UR-MC-4.2, 
UR-MC-4.3, 
UR-MC-3.7 

11.1 Guaranteed 
Signal Quality 

The system should provide feedback 
for the user about signal strength of the 
listed radio services. 

UR-MC-5.1 
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Please note that system requirements for user requirements 7.1 - 7.9, are not part of 
this list since they’ll be added at a later point in time (before pilot 3). 

 Non-Functional Requirements 

Table 20: Non-functional requirements for the Mobile Client. 

ID Group Description Ref. 

1.1 Legal The collection of usage data for the 
recommendation engine should be GDPR conform. 

UR-MC-1.1, 
UR-MC-1.2, 
UR-MC-1.3 
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7. TECHNOLOGIES 

This chapter describes radio-related technologies and standards that are 
mentioned in previous chapters.  

Table 21: Relevant radio-related technologies. 

Name           Description 

DAB-DL+ The DynamicLabel and Dynamic label+ (DLS/DL+) functionality is 
used for text messaging integrated with radio services. Messages 
usually contain title and artist information, but can also include 
weather, traffic and general information related to the radio service 
(e.g. web links, hotline information, …). In addition to text information 
and tagging information, DL+ specifies flags that can be used to 
signal accurate trigger events, when program elements are started 
or temporarily interrupted (e.g. due to announcements).  

http://www.etsi.org/deliver/etsi_ts/102900_102999/102980/01.01.01_60
/ts_102980v010101p.pdf  

DAB-SPI DAB Service and Programme Information (SPI) provides detailed 
service and program information to radio receivers. The WorldDAB 
EPG standard, with additions from the RadioDNS EPG spec, specifies 
a XML document structure which allows the provision (either binary 
encoded in Broadcast or over IP as XML file) of structured data 
regarding service, schedule and on-demand content data. 

http://www.etsi.org/deliver/etsi_ts/102800_102899/102818/03.01.01_60
/ts_102818v030101p.pdf  

Normally SPI information is used to describe program data for the 
upcoming days in the radio schedule. Additionally, DAB-SPI supports 
various bearer elements in the schedule, allowing the signalisation 
of on-demand content in addition to the time-based schedule. 

Additionally, the SPI specification also allows the signalisation of 
geo location information for service and program data. This 
enables location-based personalization of recommendations. 

DAB-SLS The slideshow service provides programme-related image data 
(JPEG or PNG) either over the DAB broadcast system or via IP (STOMP 
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or HTTP). Content providers can attach URLs to the transferred 
images which can provide alternative locations/versions of the 
image data or more related information. This feature is known as a 
categorised slideshow. Alternative URLs can be requested by the 
device including the current geolocation in the HTTP header 
information. 

http://www.etsi.org/deliver/etsi_ts/101400_101499/101499/03.01.01_60/
ts_101499v030101p.pdf 

RadioTAG RadioTAG provides a simplified interaction method for radio, 
particularly in challenging environment such as when driving a 
vehicle. Here a user can perform a single physical action to express 
interest in the content they are hearing on the radio and schedule 
their exploration of that content for a later point in time. 

http://radiodns.org/wp-
content/uploads/2014/02/rtag01_v100_draft_7.pd 

RadioWEB RadioWEB specifies a HbbTV-like service for mobile radio devices 
with browser technology.  Based on the general FQDN lookup 
mechanism of the RadioDNS system, RadioWEB defines a special 
DNS record for signalling the entry point to an HTML5-based 
application accompanying the radio service.  Just like HbbTV, 
RadioWEB defines the application signalling, an application life 
cycle and a JavaScript-based API for access to radio hardware 
resources such as tuners. 

In HRadio, the API part of RadioWEB will be covered and extended by 
a dedicated JavaScript API, while the signalling and lifecycle 
elements remain relevant. The draft specification proposal can be 
found here:  

https://drive.google.com/file/d/16crbYzNjm6mlDSWYIoHlivp6jww79P
wr/view  
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8. CONCLUSION 

This document provided an overview of user and system requirements for 
components and applications developed within the HRADIO project. Focus was on 
the correct derivation of system requirements based on user requirements. In total, 
78 user requirements, 15 external requirements and 130 system requirements were 
defined. The outcome is the basis for future developments targeting pilot phase 2 
and 3. 

In deliverable D5.2, which is the final deliverable dealing with user requirements, an 
update of the user requirements based on outcomes of pilot 2 will be part of the 
conclusion section. 
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