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ABSTRACT 

 

While modern telecommunications are becoming ever more 

useful and even necessary in everyday life, not all groups of 

people are equally capable of using them. Due to inevitable 

demographic changes the elderly are growing in number, 

yet they are not very well served by user interfaces for the 

various telecommunications tools. The prime target group 

for our proposed technology is people with cognitive and 

motor disabilities, whether due to age, illness or traumatic 

events. They require a user interface which enables them to 

make or redirect calls, create conferences, set forwarding 

and/or access different voice XML services - without the 

complexity of keyboards or menus with tree structures. The 

motivators behind this are: simplicity, accessibility, 

usability and efficiency – all within the scope of potential 

user groups and usage scenarios. The key enablers are 

Next Generation Network (NGN) open interfaces and Near 

Field Communication (NFC) technology as a part of Radio 

Frequency Identification (RFID) family.    
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1. INTRODUCTION 

 

NFC technology connects physical tagged objects with the 

existing digital systems and networks (e.g. Internet of 

Things). This feature brings countless new possibilities to 

the world of telecommunications. On the other hand NGN 

network offers open interfaces to developers via 

communities [1]. Those interfaces could be used to access 

different functionalities supported by the network. Normally 

we talk about high level interfaces based on technologies 

such as Simple Object Access Protocol (SOAP) or 

Representational State Transfer (REST). The first one 

represents a standardized way of encoding and decoding 

remote procedure calls, while the second is not strictly 

defined and is often used by web developers.  

The before mentioned interfaces are provided by an 

additional network element, which performs the role of a 

gateway and maps complex telecommunications protocols 

to user-friendly technologies. In the context of our research 

and development work we have developed our own gateway 

that uses Parlay X Web specification of telecommunications 

services at its front side (Figure 1).  

 

 

Figure 1: CSTA / Parlay X Gateway [2] 

 

Amongst the sustainable advantages of the presented 

solution is the unique fusion of modern packet-based 

telecommunications services with state-of-the art tangible 

interaction modality. This enables our solution to bridge the 

gap between pure information & communication services 

and the physical object manipulations in the real world. 

This presents a basis for enriching and enhancing user 

experience, proving crucial in numerous environments 

where people with disabilities interact with information and 

communication technologies. 

 

2. PARLAY X OPEN INTERFACES 

 

Parlay X is a set of abstract APIs/interfaces that expose 

communication capabilities to the applications via SOAP 

Web Services [3]. The Parlay X Gateway provides 

application developers with Parlay X APIs for managing 

call related features on switches and soft switches. Using 

these APIs, developers can enrich the applications with call 

related features [4].  

SOAP Web Services provide a simple but powerful means 

for one software component to invoke action on another via 

the use of message interactions. The specification for SOAP 

is a world-wide standard, administered by the World Wide 

Web Consortium (W3C). All of the major software platform 



vendors have agreed to implement the specification, which 

means that a software component installed on one type of 

platform can communicate with another component on any 

other type of platform.  

The interface for communication is described in Web 

Service Description Language (WSDL). The 

communication itself is performed by exchanging SOAP 

messages that are based on the Extensible Markup 

Language (XML) format. The messages are usually 

transferred over Hypertext Transfer Protocol (HTTP) 

although other underlying protocols can be used as well. 

The Parlay X APIs that we have implemented are shortly 

described in the table below (Table 1) [5]: 

 

Table 1: Implemented Parlay X APIs 

Parlay X  API Functionality 

Third Party Call [6] Creating and managing a call 

initiated by an application. 

Call Notification [7] Handling calls initiated by a 

subscriber in the network. 

Notifying applications about 

calls and enabling them to 

further impact calls (routing of a 

call). 

Call Handling [8] Specifying how calls are to be 

handled for a specific number; 

providing a variety of features 

e.g. call forwarding, white/black 

list handling etc. 

Call Log Getting Call Log (dialed / 

received / missed). 

 

By using the APIs in the table above one can develop 

innovative applications that trigger and manage calls, build 

conferences, set forwarding access call log etc. [9]. NFC 

technology plays the role of the service trigger since many 

listed functionalities could be accessed only by a touch 

between a mobile NFC device and a tagged object. 

 

3. NEAR FIELD COMMUNICATION 

 

Near field communication brings radio frequency 

identification technology to mobile phones and some other 

devices that people use almost every day (e.g. 

communication, payment and ticketing devices) [10]. 

Technology consists of two hardware parts – reader and 

tags. Reader communicates with tag over the air 

(electromagnetic induction with central frequency 13.56 

MHz) and reads the information written on the tag’s chip or 

writes some data on it. Communication distance is usually 

very low (it depends on the size of reader’s and tag’s 

antenna) – approx. 2-5 cm. Technology is robust and as 

such very convenient to use, also in harsh environments. 

NFC tags are passive tags, which means they are not battery 

assisted and could be very thin and small. As they are 

usually produced in the form of labels, they could be easily 

installed on the object’s surface.  

This technology can be ideal for any integration of the 

physical world (objects that are marked using the NFC tag) 

and the existing digital systems. Such principles are known 

under the term of “Internet of Things”. The idea behind this 

is very simple - if all objects of daily life, from bread to an 

airplane, are equipped with RFID tags, they can be 

identified and managed by computers, like they can be by 

humans. 

Today NFC technology is adopted already by many mobile 

device vendors (limited to some selected device models). 

NFC is also being standardized by the NFC Forum - a non-

profit industry association.      

 

4. APPLICATION DESCRIPTION 

 

The prime target user group for our solution is people with 

cognitive and motor disabilities (people with special needs), 

due to age, illness or traumatic events. They require a user 

interface which enables them to make or redirect calls, 

create conferences and access different voice XML services 

(e.g. e-Books, e-News) without the complexity of keyboards 

or menus with tree structures. The main idea of our solution 

is to simplify the usage of certain telecommunications 

services with the usage of Tangible User Interface (TUI) 

[11]. In the first step we have moved some of the contacts 

from the digital phone book (mobile phone) to the personal 

contacts pin board. Each person is represented by his/her 

photo which is accompanied by the NFC tag that holds the 

telephone number of the person (Figure 2). 

 

 

Figure 2: Personal contacts pin board – phone book 

 

Within the NFC mobile device we have installed our own 

application which is launched by a touch of the NFC tag 

that is attached to the photo. The application sends the 

SOAP request (using Wi-Fi or one of the 3G access 

technologies) to the application server that sends the 

appropriate HTTP Parlay X request to the Parlay X 

gateway. Possible operations are the following: 

 

• Initiating a call between application's user and the 

person selected; 

• Adding selected person to the conference; 

• Redirecting incoming calls to selected person; 

• Accessing the list of missed calls; 



 

Before the first operation, a user must enter some settings 

inside the application in order to enable it to communicate 

with the application server – Internet address (IP) of the 

application server, username and secret for authentication 

purposes and user's calling phone number (mobile number 

or local phone number). The solution is comprised of two 

software parts: 

 

• NFC application on the mobile device; 

• Application on the application server (Java HTTP 

Servlet); 

 

The main task of NFC device application is sending 

HTTP/SOAP requests to the server-side application. Server 

application is a web service with two methods: 

 

• String NFCevent(String calling_party, String 

tag_value), 

• String CNchanged(String calling_party). 

 

The NFCevent method contains two parameters – 

calling_party and tag_value. calling_party parameter 

indicates the calling device's phone number. tag_value is 

the value written inside the NFC tag. There are two 

possibilities: it could be the value of the telephone number 

of the called party’s device, or the character string 

"MissedCalls", which tells the server side application that 

the user wishes to receive a list of missed calls. Another 

method, CNchanged, contains a single parameter - 

calling_party. When the user enters information about the 

calling number within the application (using settings 

window), this method is called. Consequently the gateway 

starts monitoring selected number. Next figure presents the 

overall architecture of the system (Figure 3).  

 

 

Figure 3: Complete solution architecture 

The Application Server is the main executor of the entire 

logic. It receives requests by the NFC enabled devices and 

talks to the Parlay X gateway through the SOAP interface. 

The application server also monitors the status of calls (for 

the calling party number) on a telephone switch. This is how 

the application server knows about call events and 

consequently how to properly react on any request made by 

the NFC device. The following section describes the 

operation process of the whole system. 

 

5. PROCESS DESCRIPTION 

 

In the first step the user of the client side NFC application 

enters his or her user's data (IP address of the application 

server, credentials and phone number). The application 

provides the information about the user's phone number to 

the application server using the remote method CNchanged. 

The application server sends a subscription to the Parlay X 

gateway (startCallDirectionNotification) to receive call 

notifications about a selected phone number. This is how 

the server knows when the user is being called 

(handleCalledNumber). If the application server receives a 

request (NFCevent) from the NFC application when the 

user is being called, it recognizes that it must instruct the 

gateway to perform call redirection. This is how the user 

can divert incoming calls to a selected person in real time 

(handleCalledNumberResponse) by simply touching the 

person's photo using his or her NFC mobile device. The 

next figure shows the entire message flow (Figure 4). 

 

 

Figure 4: Call deflection 

 

When a user is not in a call and the application server 

receives a new NFCevent request by the NFC application, 

the Parlay X gateway is instructed to make a third party call 

by sending a makeCall request. The application server 

receives a makeCallResponse by the gateway with the 

identifier of the call. This identifier could then be used to 



obtain additonal information about a call (call state) by 

using the getCallInformation method (Figure 5). 

 

 

Figure 5: Make third party call  

 

If the server receives a new request NFCevent by the user 

who previously created a third party call, then it is aware 

that the user wants to upgrade an existing call to the 

conference. Therefore, a server sends a new request 

(addParticipant) to the gateway and another user is added 

to the existing conversation (Figure 6). 

 

 

Figure 6: Upgrading third party call to the conference 

 

In all previously described cases the value of the parameter 

tag_value inside the method NFCevent was the telephone 

number. On the other hand, the value could also be a 

reserved string "MissedCalls". In this case, the application 

server knows that the user is requesting a list of missed calls 

for a selected telephone number. For this reason the server 

sends the request getCallLog towards the Parlay X gateway, 

which then returns a list. Information is then sent to the 

NFC application and appears on the screen of the mobile 

phone. The application could also check for those numbers 

in the device's local phone book and connect them with 

names. This functionality is very interesting when the user 

controls an old stationary telephone device, which does not 

have the option to print out missed calls (Figure 7). 

 

 

Figure 7: Get missed calls information 

 

6. USAGE SCENARIO 

 

The elderly and people with special needs may have great 

difficulties using communication devices. The problem is 

usually the fact that many (especially mobile) devices 

support various functionalities. For some people they are 

very welcome, while others may have huge problems 

accessing even basic features - like browsing through a 

phone book.  

On the other hand, some people still use their old stationary 

phone, which could also be controlled by using the 

proposed solution. In both cases NFC technology simplifies 

the use of mobile/fixed telephone devices for people who 

need such help. It is possible to access some popular 

telecommunications services by a simple touch of the phone 

device with NFC tags.  

In our scenario, we can have a grandmother (Mary), who 

has put photos of her relatives and friends on her kitchen 

wall. An NFC tag that contains the person's phone number 

is attached on the back of each photo. Mary can call her son 

(Bob) by simply touching his image with her NFC enabled 

device. The application is triggered and her telephone rings 

(mobile or stationary). Mary accepts a call initiated by the 

local switch and waits for Bob to answer. During the 

conversation with her son, Mary also wants to talk with her 

daughter (Alice) to invite them both to lunch. That is why 

she decides to create a conference. She can do so by a 

simple touch of Alice's photo with her NFC device.  

Sometimes Mary is called by an agent, who offers her new 

insurance packages for her house. Mary doesn't want to talk 

with him and therefore redirects such calls directly to Bob. 

She does it by touching Bob's photo using her NFC device.  

When Mary comes home from the market she wants to 

check her missed calls. The screen on her old telephone 

device is too small to properly display them. Therefore, she 

uses her NFC enabled mobile device by touching a special 



tag, which carries a "MissedCalls" string. All her missed 

calls are then listed on her mobile phone screen.  

Mary can access various e-contents by selecting the 

appropriate image on her board. For example, when she 

touches an image of the New York Times, she can listen to 

the latest news and weather report directly from the voice 

XML machine. 

Last, but not the least, the proposed system could also 

implement the functionality of composing and sending short 

text messages using Short Message Service (SMS) within 

Tangible User Interface. 

 

7. FUTURE WORK 

 

A hot topic for future work is semantics – especially solving 

questions as: how to semantically connect various physical 

objects (e.g. photos, images, pictograms) inside a physical 

frame. We will also make an empirical evaluation of user 

experiences on a selected number of individuals inside 

target user groups. The results will help us improve our 

solution regarding semantics and service selection.        

 

8. CONCLUSION 

 

In our research work we present the innovative use of NFC 

technology together with modern telecommunications 

networks. NFC technology plays an important role when we 

try to combine the physical (human) world with the 

complex digital world of telecommunications and build 

user-friendly tangible user interface.  

Despite the fact that the elderly are growing in numbers, 

there is still a lack of adjusted telecommunications devices 

solutions. The paper aims to present an innovative solution 

to how users can interact or control some modern voice 

services by means of exploiting RFID/NFC technology 

available on a NFC mobile device.  

The visual part of the user interface is comprised of selected 

objects (e.g. photos, images, pictograms), which are 

semantically connected inside a physical frame (e.g. pin 

board). Simply by interacting those visual objects, end users 

are able to initiate and control different services 

(communications, voice XML services etc.) which are 

otherwise difficult to use for them. The main goal of the 

presented solution is to achieve a great impact on people 

with special needs using communications services.   

 

REFERENCES 

 
[1] ITU-T, Recommendation Y.2011: General principles and 

general reference model for next generation networks, 2004. 

 

[2] B. Imperl, Functional Specification of Product AS6112AX, 

Iskratel, 2007. 

 

[3] U. Sedlar, L. Zebec, J. Bešter, A. Kos, “Bringing Click-to-

Dial Functionality to IPTV Users”, IEEE Comm. Mag., 

vol.46 no.3, pp. 118-125, 2008. 

 

[4] N. Blum, T. Magedanz: “The Importance of a Service 

Oriented Approach: Open Interfaces, Network Abstraction 

and Service Brokers”, Informa 5th Annual Global SDP 

Summit, London, 2009. 

 

[5] L. Zebec. I. Humar, D. Bodnaruk, A. Kos, J. Bešter,  "NGN 

service development - overview and Parlay X 

implementation", Elektroteh. vestn., vol.72, no.1, pp. 45-51, 

2005. 

 

[6] ETSI Standard. ETSI ES 202 391-2 V1.2.1 Open Service 

Access (OSA), Parlay X Web Services, Part 2: Third Party 

Call (Parlay X 2), 2008. 

 

[7] ETSI Standard. ETSI ES 202 391-3 V1.2.1 Open Service 

Access (OSA), Parlay X Web Services, Part 2: Call 

Notification (Parlay X 2), 2008. 

 

[8] ETSI Standard. ETSI ES 202 391-10 V1.2.1 Open Service 

Access (OSA), Parlay X Web Services, Part 2: Call Handling 

(Parlay X 2), 2008. 

 

[9] E. Mikóczy, P. Podhradsky, B. Zovko-Cihlar, “Evolution of 

Services and Applications in Environments of the Converged 

Networks and NGN”, 13th International Conference on 

Systems, Signals and Image Processing, 2006. 

 

[10]  K. Finkenzeller, “RFID Handbook: Fundamentals and 

Applications in Contactless Smart Cards and Identification 

2nd Edition”, Wiley, 2004. 

 

[11] H. Ishii, “The tangible user interface and its evolution”, 

Communications of the ACM, vol.51, no.6, 2008. 

 

 

 


