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Abstract: The Technical Customer Service (TCS) represents an essential part of 
the so-called Product-Service System (PSS) and requires intelligent support in its 
product-related operations with technical goods and knowledge intensive activities. 
This makes information to a fundamental contribution for a qualitative service 
delivery. Therefor, IT-based mobile service support systems are seen as a necessity 
for faster and better information attainment in service operations. Until now, 
studies exist investigating the usage and development of mobile service support 
systems but not specifically targeting the field of the Technical Customer Service. 
Due to this lack, this paper purposes to fill the gap by providing a holistic approach 
for an IT-based mobile service management in the TCS domain.  

1 Introduction 

Customers are increasingly demanding integrated solutions to meet their individual 
needs. For this purpose, manufacturing industry involves services, products and systems 
to respond to customer demands through product extension services [HLBT14]. Also 
known as Product-Service Systems (PSS) the combined provision of goods and services 
offers advantages and potentials for providing companies, like monetary benefits 
[BeBK09], a clear distinction from competitors and the enhancement of customer 
satisfaction [KuWD09]. The machinery and plant engineering and it’s accompanying 
Technical Customer Service (TCS) represent such a PSS provider that is characterized 
by the development, production and provision of products and services to customers. 
The TCS operates at customers’ site with the aim to handle product-specific 
requirements [Vdma08]. The quality of services is mainly influenced by the TCS what 
makes the support of the service technician essential for service delivery [ÖNFM13]. 
Hence, mobile assistance systems are currently used by the TCS to enhance and improve 
service processes and to increase the autonomy and flexibility of the service technician. 
In order to allow the efficient operation of the TCS, it is important to identify 
requirements of a mobile technical assistance system [MFÖK13]. Studies exist 
considering the usage of mobile assistance systems in business but to date, a systematic 
approach for the development of mobile service support systems for the TCS is still 
missing. The underlying research question in this paper is: How can a mobile service 
support system for the TCS be developed? The research question is adressed by 
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providing fundamental concepts for IT-supported TCS processes as a signpost for the 
specification of mobile TCS support systems. 

2 Related Work and Research Approach 

Most studies considering mobile assistance systems topical focus the healthcare and 
education sector. Only few studies examine the use of mobile devices and the generated 
advantages in operational procedures. Major trends have been found in the field service 
to gain improvements in productivity and response time by mobile devices [Dutt12] but 
not specifically in the TCS domain. This paper purposes to provide a holistic approach 
for an integrated service management in the domain of the IT-supported TCS. Thereby, 
prior research has been done in the underlying dissertation proposal. For the 
development of a mobile service support system for the TCS it is essential to identify 
existing requirements from relevant actors. To this end, Requirements Engineering (RE) 
was conducted using a multi-method approach comprising shadowing of real TCS-
processes and semi-structured interviews within a company of the machinery and plant 
engineering industry [MFÖK13]. The results of the RE process are used as foundation 
for the use case derivation. Applying the use case concept according to Cockburn 
[Cock99] a use case-driven approach to the design of service support systems was 
evolved [ÖNFM13]. All together 16 use cases have been identified within a group of 
researchers and practitioners that have been also transferred to a DIN specification of the 
German Institute for Standardization (DIN) [NDMP14]. In the following, substantial 
results of the preliminary work are presented.  

3 Technical Customer Service Processes 

A service process involves activities undertaken to realize and deliver the service 
[BoYa05] accomplished by the service technicians in the field or back office (Figure 1).  
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Figure 1: Technical Customer Service Process (referring to [BrTW08]) 

In a typical IT-service process the customer initiates the service order by contacting the 
TCS. The TCS is called either periodically (e.g. continous maintenance) or on-demand if 
an unexpected event occurs (e.g. machine breakdown). After the service request is 
received the service process passes the stage of dispatching where the service 
technicians are coordinated for the service delivery. Within the task execution the actual 
performance of the service, such as maintenance, repair or installation, takes place 
[BrTW08]. The data collection/submission comprises the acquisition of generated data 
and its feedback in a timely manner. The service process ends with the billing of the 
service order. The IT-service process can pass through different departments that operate 
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on the service process. Each department may require a slightly different view of the 
service processes where different requirements for the service management solution 
emerge. Stakeholders of those departments can be for example employees of the 
helpdesk, customer service employees, service field worker or accountants. Additionally, 
within the IT-service process a number of functions and sub-processes arise, e.g. 
installation administration or complaint management, which can vary depending on the 
service order [Vdma08]. Partially at the operator of the machine or at the machinery 
itself the service technicians dispose of current information about the state of the system, 
documentation and order data for their work [Walt09]. The generic TCS process can be 
seen as point of origin to identify determinants of mobile solutions that can be used to 
support TCS processes.  

4 Requirements Engineering 

4.1 Requirements Engineering Conception 

RE is widely recognized as crucial part of Software Engineering (SE) and has 
established itself as a distinct research area [GrYu01]. Modelling of organisational goals 
constitutes a central activity of the RE process. Three main tasks are identified as 
integral part of requirements investigation: (1) elicitation, (2) specification and (3) 
validation. While requirements elicitation focusses on the comprehension of the 
organisational situation that the considered system aims to improve, requirements 
specification maps real-world needs onto a requirements model. Finally, the validation 
task intends to ensure that the derived specification corresponds to the original 
stakeholder needs [Kava02]. Considering RE in the field of PSS it is apparent that 
approaches for an integrated and cross-domain RE for PSS are almost completely 
missing but within the software and product development, RE is already prevalent. 

4.2 Use Cases 

Use case modelling is a common technique within SE describing functional 
requirements of systems [Cock99]. Therefor, the considered system is decomposed into 
different interaction scenarios that combined resemble a systems functionality [Lübk06]. 
Through use cases a complete course of interaction between an actor and the appropriate 
system can be constituted [CoLo01]. Depending on what special kind of request occurs 
and under which conditions this happens, different scenarios arise. For a structured 
description of use cases a template can be helpful [Cock99]. For the representation of the 
use cases the template by Cockburn is extended in a domain-specific way in order to 
capture the relevant aspects of TCS use cases (cf. Table 1). Besides the basic elements 
(number, name and description of the use case), especially the identification of actors 
and stakeholders is relevant. The primary actor is the actor, whose aims should be 
reached by the use case. The stakeholder has a personal interest in the use case, even if 
he never directly interacts with the system. Examples for a stakeholder can be 
companies, regulation authorities or the administrative board [Cock99]. 
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Table 1: Use Case Template [ÖFMD13] 

Title Description 
Number Running number of the use case 
Name Title of the use case 
Short Description Brief explanation of the use case 
Primary Actor Name or description of the primary actor 
Stakeholder Name or description of the stakeholder 

Precondition 
Conditions that have to be satisfied in order to start the 
execution of the use case 

Trigger Reason to start the use case execution 

Postcondition 
Conditions that have to be satisfied after proper execution 
of the use case 

Subfunction Functions that are part of the use case 
Input Data Data relevant or needed for execution 
Output Data Data produced by the use case execution 
Data Source Origin of the data used by the use case 

Further important information are the pre- and post-conditions as well as the respective 
triggers of the use case. Compared with the template suggested by Cockburn, this 
template is expanded by the following elements in order to meet the specific 
requirements for the illustration of IT-based processes in the TCS field: subfunctions 
describing functions that are part of the use case, input data which are necessary for the 
execution as well as the resulting output data. Moreover, for the illustration of the 
information flow the respective data source is described.  

4.3 Specification of Use Cases for mobile Service Support Systems  

In order to reduce the complexity of the system design task, 16 use cases have been 
specified (Figure 2).  
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Figure 2: Use Cases [FÖMD13] 

The use cases have been identified (a) by observing the daily work of service technicians 
and their usage of mobile TCS support systems during 77 complete service process 
executions and semi-structured interviews as well as (b) by examining the results of a 
structured literature review on requirements for and applications of mobile systems in 
the TCS domain. The use cases have been documented using the template provided by 
Cockburn (c.f. section 4.2). The system has to serve three distinct TCS stakeholders: the 
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management, service center and service technician. Some of the use cases make use of 
other use cases indicated by an <<uses>>-relation, whereas others are specialized 
variants indicated by <<extends>> [FÖMD13]. The management is the primary actor in 
the use cases data analysis and complaints management where the analysis of the 
operative data and the processing of warranties take place. Data and functionalities from 
these use cases are used further from the use cases productivity measurement (which 
provides analytical methods for the study of profitability and performance) and returns 
management (comprising the handling of complaints and returns processes). The service 
center represents the back office that undertakes the use cases work planning, knowledge 
database administration and contact management, which triggers the service order. Here 
again the returns management uses data resulting from activities within these use cases. 
The service technician at the customers’ site operates through the use cases mobile order 
management, proactive information provision, information search, data scanning and 
document creation that are used or extended by product presentation & offerings, 
process guidance, retrieval of information objects and feedback [ÖFMD13]. These 
specified use cases describe IT-based TCS processes from a technical and operational 
term considering the user interaction. According to the template, the elementary content 
for each use case was derived which serves as nodal point for system specification.  

5 Conclusion and Outlook 

The TCS represents an important branch of the industry and is characterized by the need 
of product-related and customer information at the point of service. For ensuring the 
competitiveness and quality of TCS processes it is important to support the service 
technician by mobile assistance systems. With this contribution a starting point for the 
specification of mobile TCS support systems is provided by merging different research 
fields and their established methodologies. Drawing on RE concepts a consolidated list 
of requirements and the identification of information needs was worked out in former 
contributions (c.f. [MFÖK13][MDFÖ14]). Part of my future research is a prototypical 
implementation of the specified use cases into a mobile service support system and the 
empirical evaluation of the usability and productivity to prove the effectiveness of the 
approach. After all a holistic approach for the development of an IT-based mobile 
support system in the TCS domain is going to be employed beginning with requirements 
analysis and ending with the implementation and evaluation of a mobile service support 
system for the TCS.  
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