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AbstrAct

An enhanced mobile healthcare multi-collab-
orative system operating over Third Generation 
(3G) mobile networks is presented. This chapter 
describes the design and use of this system in 
different medical and critical emergency sce-
narios provided with universal mobile telecom-
munications system (UMTS) accesses. In these 
environments, it is designed to communicate 
healthcare personnel with medical specialists 
in a remote hospital. The system architecture is 
based on advanced signalling protocols that al-
low multimedia multi-collaborative conferences 
in IPv4/IPv6 3G scenarios. The system offers 
real-time transmission of medical data and vid-

eoconference, together with other non real-time 
services. It has been optimized specifically to 
operate over 3G mobile networks using the most 
appropriate codecs. Evaluation results show a 
reliable performance over IPv4 UMTS accesses 
(64 Kbps in the uplink). In the future, advances 
in m-Health systems will make easier for mobile 
patients to interactively get the medical attention 
and advice they need.

INtrODUctION

Mobile health (m-health) is an emerging area of 
telemedicine in which the recent development in 
mobile networks and telemedicine applications 
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converge. m-health involves the exploitation of 
mobile telecommunication and multimedia tech-
nologies and their integration into new mobile 
healthcare delivery systems (Istepanian & Lacal, 
2003). Wireless and mobile networks have brought 
about new possibilities in the field of telemedicine 
thanks to the wide coverage provided by cellular 
networks and the possibility of serving moving 
vehicles. One of the first wireless telemedical 
systems that utilized second-generation (2G) 
global system for mobile communications (GSM) 
networks addressed the electrocardiogram (ECG) 
transmission issues (Istepanian, 2001a). In recent 
years, several m-health and wireless telemedical 
systems based on GSM were reported (Istepanian, 
2001b), allowing the accomplishment of remote 
diagnosis in mobile environments, as well as 
communication to geographic zones inacces-
sible by wired networks. The recent develop-
ments in digital mobile telephonic technologies 
(and their impact on mobility issues in different 
telemedical and telecare applications) are clearly 
reflected in the fast growing commercial domain 
of mobile telemedical services. A comprehensive 
review of wireless telemedicine applications 
and more recent advances on m-health systems 
is presented in Istepanian, Laxminarayan, and 
Pattichis (2005).  

However, 2G-based systems lack the neces-
sary bandwidth to transmit bandwidth-demanding 
medical data. The third-generation (3G) universal 
mobile telecommunications system (UMTS) 
overcomes limitations of first and second mobile 
network generations supporting a large variety of 
services with different quality of service (QoS) 
requirements. However, this fact makes network 
design and management much more complex. New 
applications require networks to be able to handle 
services with variable traffic conditions keeping 
the efficiency in the network resources utilization. 
The UMTS air interface is able to cope with vari-
able and asymmetric bit rates, up to 2 Mbps and 
384 kbps in indoor and outdoor environments, 
respectively, with different QoS requirements 

such as multimedia services with bandwidth on 
demand (Laiho, Wacker, & Novosad, 2000). In 
this kind of scenario, the emergence of 3G mobile 
wireless networks will permit to extend the use 
of m-health applications thanks to the provided 
higher transmission rates and flexibility over 
previous mobile technologies.

UMTS introduces the IP multimedia core 
network subsystem (IMS) (3GPP, 2005a), an IPv6 
network domain designed to provide appropri-
ate support for real-time multimedia services, 
independence from the access technologies and 
flexibility via a separation of access, transport and 
control. The fundamental reason for using IPv6 
is the exhaustion of IPv4 addresses. Support for 
IPv4 is optional, but since network components 
require backward compatibility, it is clear that a 
dual stack configuration (IPv4 and IPv6) must 
be provided. The IMS uses the session initiation 
protocol (SIP) as signalling and session control 
protocol (Rosenberg et al., 2002). SIP allows op-
erators to integrate real-time multimedia services 
over multiple access technologies such as general 
packet radio service (GPRS), UMTS or, ultimately, 
other wireless or even fixed network technologies 
(interworking multimedia domains). This chapter 
presents a 3G-based m-health system designed 
for different critical and emergency medical 
scenarios, as shown in Figure 1. Several medical 
specialists in the hospital take part in a multipoint 
conference with the ambulance personnel, receiv-
ing compressed and coded biomedical information 
from the patient, making it possible for them to 
assist in the diagnosis prior to its reception.

The 3G system software architecture includes 
intelligent modules such as information compres-
sion and coding, and QoS control to significantly 
improve transmission efficiency, thus optimizing 
the use of the scarce and variable wireless channel 
bandwidth compared to previous systems (Chu 
& Ganz, 2004; Curry & Harrop, 1998). Finally, 
unlike Chu and Ganz (2004), this m-health sys-
tem follows a multi-collaborative design which 
supports IPv6/IPv4 interworking, uses SIP as 
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