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Abstract In general, on-line medical consultation reduces time required for medical con-
sultation and induces improvement in the quality and efficiency of healthcare services. The
scope of study includes several key features of present day e-health applications such as
X-ray, ECG, video, diagnosis images and other common applications. Moreover, the pro-
vision of Quality of Service (QoS) in terms of specific medical care services in e-health,
the priority set for e-health services and the support of QoS in wireless networks and tech-
niques or methods aimed at IEEE 802.11 to secure the provision of QoS has been assessed as
well. In e-health, medical services in remote places which include rustic healthcare centres,
ships, ambulances and home healthcare services can be supported through the applications
of e-health services such as medical databases, electronic health data and the transferring of
text, video, sound and images. Given this, a proposal has been made for a multiple service
wireless networking with multiple sets of priorities. In relation to the terms of an acceptable
QoS level by the customers of e-health services, prioritization is an important criterion in a
multi-traffic network. The requirement for QoS in medical networking of wireless broadband
has paved the way for bandwidth prerequisites and the live transmission or real-time medical
applications. The proposed wireless network is capable of handling medical applications for
both normal and life-threatening conditions as characterized by the level of emergencies. In
addition, the allocation of bandwidth and the system that controls admittance designed based
on IEEE 802.16 especially for e-health services or wireless telemedicine will be discussed in
this study. It has been concluded that under busy traffic conditions, the proposed architecture
can used as a feasible and reliable infrastructure network for telemedicine.
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1 Introduction

This review paper is that e-health technologies and wireless telemedicine systems are car-
ried out and some open survey constraints are detected. A proposal on QoS provisioning
in wireless e-health, handoff schemes for QoS support in wireless networks, as well as a
proposed scheme of priority for telemedicine/e-health services and techniques/methods for
IEEE 802.11 to ensure QoS. And important factor that is studied in this paper is quick deliv-
ery of a patient’s measurements and mobility support is another important issue for wireless
e-health applications.

1.1 Wireless Healthcare Information Systems

Information technology (IT) is a key factor in the field of e-health [1]. Most of the latest
technological advancement in wireless networking has been utilised by the healthcare sector.
Wireless networking plays a vital role in the delivery of information in out-of-hospital inci-
dent mainly in the healthcare networking operation as well as the allocation of the useable
resources and the assurance of Quality of Service (QoS) for a particular medical application.
Healthcare services can be enhanced in underserved areas for instance rural health centre,
ships, ambulances, airplanes and home environments by using applications such as elec-
tronic health records, medical databases and routing photo/text/video/audio/medical infor-
mation [2—4]. Vergados [6] have suggested several factors which we should pay attention to
when discussing data delivery in wireless medical networking system such as data delivery
latency, availability, reliability, confidentiality and privacy; QoS requirements and mobility
maintenance.

The accessibility of resources is definitely vital in medical networking systems as the
traffic that is generated is highly important for the health and life of the patients. Therefore,
maintaining privacy and confidentiality of the customers records need authentication, how-
ever these mechanisms are beyond the scope of this study. Besides, it is up most important
especially during emergency situations to deliver a patient’s records in a fast and reliable way.
Furthermore, the mobility support is another crucial matter for wireless e-health programs.
For instance, through the application of various wireless technologies an ambulance that
travels along various e-health areas namely mobile or static type of connection during the
trials can handle various e-health program whereby the connection between the monitoring
gadget and the healthcare source of data is maintain throughout.

1.2 Handoff Schemes for Quality of Service (QoS) Support in Wireless Networking

Zvikhachevskaya et al. [5] had investigated the implementation of IEEE 802.11 wireless
procedures to support QoS in wireless telemedicine or e-health facilities. The prerequisites
for QoS provision in wireless medical networking system is very rigid due to the strict pre-
requisite and real-time nature of healthcare programs. Fast delivery of a patient’s data and
trust worthiness of data delivered is extremely crucial especially during emergency care.
Moreover, mobility supports an important feature for wireless e-health applications. An
ambulance travels along various e-health areas carrying various e-health programs. Hence,
different wireless technologies are utilised to assure the connection among the monitor-
ing program and the healthcare data source. Moreover, extended researches on the wireless
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telemedicine systems and e-health technologies are carried out. Some constrains are detected
during an open survey. There should be provision for QoS in wireless e-health, plans for QoS
support in wireless networking system and prioritization of e-health services or telemedi-
cine applications for IEEE 802.11 to ensure QoS. Thus, a simple e-health application can
function when the user can establish communication on a mobile networking system. The
technology used will enable the patients to save on hospital visits and admission, travelling
to hospitals, receives professional medical care and help individual at home who need care
and treatment.

1.3 Provision for QoS in Wireless Medical Data Systems

According to Vergados [6] the next generation wireless networking systems have been
launched to render assistance to multimedia services which have a varied traffic features
and distinct QoS guarantees. Recently, a special emphasis has been put on medical broad-
band applications and the ability of continuously monitoring mobile patients has been intro-
duced because of the development in wireless technologies. The emergency nature of the
tele medical programs and the bandwidth requirements justifies the need for offering QoS in
wireless broadband healthcare networking system. Wireless networking system may assist
several e-health programs with varying traffic necessities and features. Simultaneously, wire-
less networks guarantees QoS. The distribution of resources in e-health applications differs
in many ways for instance the type of services offered, propagation characteristics, traffic
requirements and networking structure. This study suggests the use of an adaptive resource
distribution plan for QoS provision in wireless medical data systems.

Telecommunications and advanced data technologies are mainly utilise for clinical activ-
ities and studies so has to enhance medical services. Telemedicine services normally depend
on multimedia technologies. Multimedia technologies aim to enhance a variety of multi-
ple clinical applications across diverse network topologies. Different applications require
different QoS that is relevant with the type of service rendered in different environmental
conditions. This paper proposes a new architecture using wireless technology for multi-class
provision of QoS in telemedicine. Resource allocation plan for e-health networking system
are expected to afford multi QoS classes according to several e-health programs which are
expected to provide services that are highly necessary. Different classes which include best
effort, advance forwarding and assured forwarding are enhanced with all the resources which
are provided to offer optimum results for each e-health programs. In the wireless health infor-
mation systems this procedure is carried out based on a logical sequence. First the existing
resources in the networking system are determined. After that, analyse the volume, type and
QoS prerequisites for the data to be conveyed and lastly tune the applications which the net-
work will handle. Hence, a flexible allocation of resources for a wireless networking system
with several kinds of services and priorities has to be set. Prioritization is necessary in multi
traffic settings for the allocation of an appropriate QoS level for the customers. Besides, in
the attempt to reduce the possibilities of calls being blocked because of bandwidth and to
augment the performance of the overall system; upgrading and degrading policies are taken
into account. The simulation results will validate the desired performance of the suggested
plan. Therefore, the suggested wireless networking system can manage both the normal and
life-threating healthcare plans which are categorised by the nature of their importance. The
network will automatically drop or put off the packets so as to fulfil a high level of service in
a wireless medical setting corresponding to particular requirement of the healthcare program
and concurring to the importance of the medical care required by assigning different levels
of priority.
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Niyato et al. [7] investigated the application of IEEE 802.16-based broadband wireless
access (BWA) technology in telemedicine services and the associated protocol engineering
matters. A research on how various development of IEEE 802.16 standard is implemented
and several survey matters are stated. Moreover, a research on radio resource management,
admission control mechanisms and traffic scheduling accorded for IEEE 802.16/WiMAX
systems are discussed. A qualitative comparison between the third-generation wireless net-
working systems and the [EEE 802.16/WiMAX technology is also included. Furthermore, a
survey is also done on telemedicine services using traditional wireless systems. In addition,
the merits of using IEEE 802.16/WiMAX technology instead of traditional wireless network-
ing systems; and the related methods and design matters are also discussed. In conclusion,
allocation of a bandwidth and procedure controlling the admission for IEEE 802.16-based
BWA which is created especially for e-health programs or wireless telemedicine is proposed.
This algorithm tends to maximize the usage of radio resources and at the same time give
consideration for the requirements of QoS for telemedicine traffic. The operating evaluation
for this plan is obtained by using simulations.

They carried out a survey on the overwhelming IEEE 802.16/WiMAX BWA technology,
identification of research matters pertaining to radio resource management protocol design,
as well as reviewing several current researches in this field. They also discussed applications
of BWA access technology in wireless mobile telemedicine services and the operative con-
ditions. In addition, they also review some current researchers on the application and design
of wireless telemedicine networking systems and outlined the radio resource management
protocol design matters pertaining to using IEEE 802.16/WiMAX-based wireless mobile
telemedicine networking systems. In conclusion, they suggest an allocation of bandwidth
and a framework for controlling admission in an IEEE 802.16 or WiMAX-based wireless
mobile telemedicine networking system. Thus, initial evaluation results for the suggested
platform are achieved by simulations.

1.4 Quality of Service Provisioning in Wireless Broadband Healthcare Networking

According to Vergados et al. [8] medical broadband applications have received a lot of atten-
tion recently. Besides, introduction of possibility of uninterrupted healthcare observing for
mobile patients has paved the path to the splendid development of wireless technologies.
Attributable to the real-time nature of healthcare programs and the bandwidth requirement,
QoS provided in wireless broadband health-care networking is highly needed. Thus, the
adoption of Differentiated Services in Telemedicine is a great challenging decision. Numer-
ous e-health applications with dissimilar traffic conditions may be supported by DiffServ
which simultaneously provides QoS security. Resource Allocation in DiffServ aimed at
e-health programs is fundamentally different in various features which include the traffic
requirements, services provided, preoperational features and network formation. Hence, a
new promising DiffServ architecture is acknowledged by this research for providing QoS
in emergency Telemedicine system and this research also admits an original architecture
for multiclass provision of QoS in Telemedicine by means of wireless DiffServ technol-
ogy.

Plans for allocation of resource in e-health Differentiated Services networking which tend
to afford varied QoS classes that relate to various e-health program intended for enhanced
requirement services. Assured forwarding, expedited forwarding and best effort are examples
of various classes that are encouraged and resources are allotted to offer an ideal solution for
every single e-health application. Thus, life-threating and standard medical applications that
are categorized by their urgent nature can be treated due to the proposed wireless DiffServ
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network. In order for an exceptionally good service level to be achieved, different prior-
ity levels should be assigned with reference to the importance of the healthcare issue, in
accordance to the specific medical application requirements that will guide the network to
logically drop and or delay the packets. Thus, architecture that is able to sustain a network
which may be utilized well under severe traffic circumstances and as a dependable setup for
mobile telemedicine is suggested by Vergados et al.

Su and Caballero [9] focus on developing economical portable or mobile public e-health
system for rustic areas. Moreover, access to telecommunication and internet are made
possible due to the unification of VSAT (Very Small Aperture Terminal) technology by
means of BWA (Broadband Wireless Access). Safeguarding ’connectivity’ by these kind
of initiatives, for instance three-level medical and health service networking has not only
shown to be beneficial to rustic areas, but it could also bring about e-learning, e-health
etc. By limiting the digital section, business or service plans are finally heading in the
direction of uplifting societies. This study, will also discuss the forthcoming perception
aimed at the enhancement of rustic communications which include the relevance of e-health
care.

According to Chowdhury et al. [10] owing to efficient multimedia and telecommunica-
tion technologies in relation to medical proficiency, providing excellent economical e-health
care facilities will be more affordable. Moreover, to apply the future generation Telemedi-
cine and Tele health systems, this research suggests and identifies a telecommunication and
networking architecture. Furthermore, to hasten and make instantaneous and near real time
transmission of secluded health care data easier, our unified optical wireless networking
affords super broadband, super-low dormancy connectivity for image, voice, video and data
through countless telemedicine applications.

They suggest a broadband transference and access networking framework intended for
the next generation Telemedicine and Tele health plans by means of unified optical-wireless
radio-over-fibre technology. It provides protocol-independent connectivity between numer-
ous telemedicine devices that may use the present or developing wireless facilities like 3G
or 4G, public safety, LTE, WiMAX and WiFi simultaneously with future proof 60-GHz mm
radio waveband for super-low latency real-time transmission of uncompressed super-high
clarity video content and images. An experimental demonstration has been identified and
the transmission execution of the plan for uncompressed image and HD video transmission
using 60-GHz mm-wave radio over 25 kilometre single mode fibre is assessed. It is believed
that when established in a situation whereby there is close contact with the medical and
healthcare personals, the proposed network system can enable operation of huge classes of
the next-generation Tele-health and Telemedicine facilities for first-class, and inexpensive
secluded healthcare provision.

Phunchongharn et al. [11] stated that wireless communications technologies, support
diverse electronic health applications that transmit patient data and medical information.
Two major challenges, however, can be posed when utilising wireless infrastructure in a
healthcare setting: The first one refers to the electromagnetic interruption triggered by wire-
less devices on bio-medical gadgets which may possibly affect their performance critically.
The subsequent challenge is related to prioritization of the access to wireless networking by
the linking gadgets, since the use of many e-health programs lead to a variety of priorities.
They present a new cognitive-radio-based method that addresses these obstacles in wireless
transmissions aimed at e-health plans in a hospital setting. Firstly, we have to identify our
needs and discuss the possible usage of cognitive radio technology aimed at e-health tech-
nology in order for a wireless tele-communications system to be efficiently utilised. After
that, we propose a cognitive radio system aimed at e-health programs accessible at a hospital
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setting that saves the medical apparatus from hazardous intrusion by familiarizing the trans-
fer power of wireless devices grounded on EMI constraints. Furthermore, network access by
two kinds of applications with dissimilar urgencies is advised to use EMI-aware handshaking
protocol. Simulation is used to assess the execution of this cognitive radio system directed
at e-health application.

In addition, there is a proposal for a cognitive radio system aimed at e-health program.
This scheme is concerned with the matters of EMI to healthcare apparatus and QoS differ-
entiation that play a vital role in medical environment. With the intention of accomplishing
the expected QoS differentiation amidst various users or applications, the cognitive apti-
tude of the scheme springs out of its EMI awareness to regulate the parameters of wireless
access. The cognitive radio system has taken two e-health programs namely the data system
of a hospital and telemedicine into deliberation. Performance assessment outcomes prove
that the suggested plan preserves the bio-medical tools from hazardous EMI and fulfils
service variation among various e-health applications as well. Incorporating multiple data
channels help the cognitive radio system enhance its functions that are its loss and delay
probability. Thus, they necessitate a multichannel and multi radio wireless access protocol
as well as a developed optimal scheduling algorithm as an alternative to first-in first-out
queuing procedure for selection in the cognitive radio controller. Besides, they have to use
a procedure for controlling the admission in the system to restrict the number of secondary
customers in the networking system. Furthermore, the procedure to control the admission
could be created using a transmit power control technique to obtain the utmost system out-
put.

1.5 Quality of Service (QoS) in Wireless E-Health and E-Emergency Services

Gama et al. [12] has done a research on the dependable and effective function of e-emergency
services or emergency healthcare which requires certain quality control on the networking
system and fundamental telecommunication frameworks. Moreover, owing to their unreliable
service delivery, most standing wireless body sensor networking systems prove inadequate in
fulfilling these requirements. Quality of service support which includes an all-encompassing
and trustable aid to patients under health risk should be provided by e-emergency systems.
This survey examines the necessity for QoS in e-emergency services and wireless e-health.
Besides, certain existing and applicable e-health schemes with QoS prerequisites are stated
to justify this need. Furthermore, in this evolving subject of application, this paper highlights
the high importance of QoS support, and proposes a sum-up describing the e-health proposals
herein given.

Patients’ lives are priceless and in regards to that emergency healthcare networking ought
to be extremely dependable and efficient. Hence these networking systems must enhance
QoS since it is clear that they require dependability, definite bandwidth, and minimal delays
owing to their real-time requirements. Moreover, they have developed numerous healthcare
systems, although only few deal with QoS support. Conferring to the numerous wireless
e-health schemes that are studied, it is proved that QoS support afforded in every method
is alternate and treats diverse stages of QoS for particular uses. They also provide a sum-
mary that incorporates their key characteristics and objectives herein to make a better com-
parison of the QoS techniques that has been studied. Nonetheless, the QoS support and
progress levels provided by these systems are not sufficient to satisfy an assumed require-
ment in the hospital units by providing patients who are suffering from health risks and
abnormalities with an all-encompassing, valuable, wireless and extremely dependable assis-
tance.
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1.6 Mobile Healthcare Applications

Soomro and Schmitt [13] stated that owing to mobility of patient, future medical care applica-
tions will necessitate operation over heterogeneous networks, with caregiver and healthcare
services providers available anywhere, anytime. A unified middleware to segregate applica-
tions from client discovery, motion management, and transfer of multimedia traffic which is
different from the applications utilizing protocols for particular networking technologies is
proposed to be included. They recommend an entire [P-based framework which depends on
SIP protocol aimed at unified middleware. The structural design has been defined as well.
They define how handovers over heterogeneous linkages can be carried out in this structural
design which affords better QoS and low packet losses during transfers. They also identified
an experimental prototype to demonstrate the concepts stated above.

Architecture for mobile medical care programs that can function in different networks is
identified. Mobility management and session establishment functions of the communication
which is stacked into a middleware are included as well. The applications will communicate
with and address the end-points using SIP URIs. By applying the SIP URISs the applications
are free from the main networks which are utilised to carry multimedia traffic. Additional
benefits can be obtained by using SIP-based middleware for instance in network handover
transparency and improved QoS. Simultaneously, by offloading session establishment and
mobility management functions, applications can be made simpler. A laboratory prototype
is built by utilising these theories for real-time monitoring applications for the sick. The
results obtained proved the merits of the architecture used and justified the continuous use of
sessions which can be used in multi network handover with decreased lost in data compared
to the architecture used at the moment. Modification is also done on the prototype to discover
data ports which are usable when mobile clients are behind firewalls and NATS. In future a
quantitative evaluation of the differences in delays and jitter of various networking systems
and their effect on patient monitoring applications should be carried out.

1.7 Applying IEEE 802.16 (BWA) Technology to E-Health Systems

Research done by Su and Soar [14] examines the application of IEEE 802.16-based broad-
band wireless access (BWA) technology to e-health system in the outskirts. A qualitative
comparison between third-generation wireless networking systems and the WiMAX tech-
nology, as well as a study on telemedicine services depending on traditional wireless systems
has been done. Moreover, we discuss the merits behind the usage of WiMAX technology
over traditional wireless networking systems, besides the unification of WiMAX technology
with VSAT (Very Small Aperture Terminal). Therefore, an admission control algorithm and
bandwidth allocation for BWA based on WiMAX which are carried out particularly for wire-
less e-health services is presented in this paper. Moreover, the evaluation for the usage of
resource allocation is attained by simulations.

Furthermore, they suggest a research on the WiMAX BWA technology that is being
developed; a discussion on the usage of this BWA access technology for wireless mobile
telemedicine services and the possible distribution settings and an outline as well the unifica-
tion of VSAT with WiMAX technology for e-health in the outskirts. Therefore, they propose
an admission control framework and a bandwidth allocation for a wireless mobile telemedi-
cine networking system based on WiMAX. They have started collecting the results for the
initial performance of the suggested framework by simulations.

According to Phunchongham et al. [15] the wireless communications technologies, and
the efficiencies in the medical healthcare services and patient-care situations can be enhanced.
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Nevertheless, two crucial issues may arise out of this use. First off all, the RF transmission
may resultin EMI (electromagnetic interference) to biomedical gadgets that will malfunction.
Secondly, the diverse sorts of e-health programs need varied QoS. To address these issues, this
research introduces a wireless access plan know as EMI-aware prioritized wireless access.
First of all, we identify the system architecture for the suggested scheme. After that, we
suggest an EMI-aware handshaking protocol for e-health devices in the hospital settings.
By applying the transmitting power of wireless gadgets based on the EMI constraints, this
procedure could protect the biomedical apparatus from damaging intrusion. We also suggest
prioritized wireless access plan for channel access for the two different types of applications
which have different sets priorities. Moreover, a Markov chain model is used to examine the
queuing behaviour of the suggested networking system. After that, this queuing model is
utilised to maximize the operation of the system while taking into account the requirements
of QoS. Lastly, simulations are used to access the performance of the suggested wireless
access plan.

They also suggest an EMI-aware prioritized wireless access plan for e-health programs
which takes into consideration two main matters namely QoS differentiation in healthcare
settings and EMI to medical gadgets. In addition, we take into account two e-health applica-
tions which are EMR applications and clinical alert applications and then develop a queuing
analytical model to examine the characteristics of the suggested plan. Results from the per-
formance evaluation prove that the suggested plan can safeguard the active and passive
biomedical apparatus from the harmful interference and also achieve service differentiation
among diverse e-health applications. The performance namely the loss and delay probability
of the suggested plan can be maximizing by adjusting the blocking probabilities. We can as
well use the results from the queuing model to maximise the blocking possibilities to opti-
mize the plan output while taking into consideration the QoS requirements of the e-health
applications.

1.8 A Smart Self-Care Unit for Remote Monitoring of the Health Condition of Patients

Rusuetal. [16] has stressed the need for a well dispersed e-health structure to be designed so as
to guarantee remote observation of sick with serious illness and to boost the approachability
and excellence of medical services provided. The Smart self-care unit (SSCU) is consid-
ered to be a vital factor in this system as it permits remotely obtaining medical information
from patients receiving treatment or observed from their personal residence. This component
entails a series of well-designed medical radars and devices that are linked by a wireless
network. This approach guarantees flexibility for patients who require close supervision and
the conveyance of medical information to healthcare facilities such as general practitioners,
hospitals, clinics etc. Patients have access to healthcare facilities and may communicate from
a distance with healthcare personnel through a dispersed, multi-server established applica-
tion. With the intention of granting an assimilated medical approach, numerous independent
healthcare functions (servers) are set up in each healthcare facility. Medical divisions and
self-care units exchange medical records of patients enlisted in this system. This system also
provides patients with a portal function that allows patients to access a series of medical ser-
vices which include protégé keeping of individual’s healthcare data, information on doctors,
healthcare divisions and their amenities, statistical dealings of noted medical records, and a
discussion forum for doctors and patients.

Applying a distributed e-health system is a difficult duty that includes logging in of data
and the exchange of information among medical devices, users and applications, remote
data attainment and observing. In this particular study, we examine a model of a SSCU
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that plays a role in remote observation of patient’s health condition. In a sensor network-
ing system, the device gathers the patients and environmental limitations and transfer the
data to a healthcare facility for instance clinics, hospitals, general practitioners etc. Distant
communication between medical personnel and patients are permitted by the system. The
data collected is saved in a specific databank constructed upon the area of ontology. This
method criticizes sophisticated dealings amongst variant meanings in the area of health-
care undertaking (episode). The ontology-based resolution guarantees interoperability and a
clear sharing of information concerning dissimilar healthcare applications. Moreover, sup-
port aimed at improved treatment and medical analysis is granted by healthcare plans asso-
ciated with domain-specific ontology. Mal-practice incidents may be avoided by medical
personnel in the course of assessing, diagnosing and treating patients by using these plans.
To assess and treat patients who suffer from cardio-vascular illnesses, the suggested solu-
tions are carried out as well. This theory significantly helps patients decrease the time they
spend in hospitals, permits to continuously assess patients with lingering illnesses and eases
dependable online communication among the doctors and patients. In future the researches
aim to incorporate additional features of intelligence to the structure through statistical
assessment conveniences, information mining processes and alternative decision support
facilities.

According to Gama et al. [17] emergency and intensive care systems have increased the
emphasis on the quality of facility at various levels which includes the MAC layer so as
to render reliable assistance to the patients. The Low Power Real Time (LPRT) MAC set
of rules proposes appropriate features to tackle these demands owing to low energy usage,
effective bandwidth allocation and constrained latency. However, this MAC protocol might
still constitute a substantial pocket loss ratio in a wireless frequency affected by inaccuracies.
A solution is suggested and tested based on short size beacons with the purpose of enhancing
its sturdiness to bit error settings. Results prove that we achieve tremendous progress in
relation to packet loss ratio and energy conservation. They suggest the use of a new well
reconstructed plan which will enable a WSN based on this solution to converse based on a
patient’s medical state.

The development of LPRT in e-health systems results in low energy usage, data efficiency
and contained latency. However, LPRT performance is drastically affected by bit errors
as proven by stimulation. The iLPRT established on short size beacons and implied slots
apportionment are suggested as well as assessed with the aim of having a MAC protocol
which is more robust in comparison to LPRT. Proven by outcomes, iLPRT causes splendid
progress in regards to power consumption and packet loss ratio. Nonetheless, the short sized
beacon approach is effective only if it does not encompass the reconfiguration of the e-health
structure. Hence, iLPRT also involves an efficient reconstructed plan. It is argued that the
methods that iLPRT have endorsed are beneficial in improving the provisioning of QoS in
e-health networking.

1.9 Hybrid Networks is the Real ‘Way Out’ in Telemedicine Technology

Khan et al. [18] stated the hybrid optical-wireless broadband network (HOW-B) presents
promising expectations aimed at medical networking and communication systems. The phe-
nomenon developments in free space optics (FSO) established wireless communication,
mobile linkage technologies and medical radars are linked with upcoming biological areas
of bioinformatics and telemedicine. Alternatively, a promising path has been paved for life-
saving network facilities by the development in optical based wireless technology. The wire-
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less networking system accompanied by advance modelling method of patient-care enables
the observing of physiological data, continuous patient-care and treatment optimization.
All these help to provide effective healthcare and at the same time without interrupting
the daily activities of the patients. The RF and FSO networks sustainable connectivity and
low-cost optical wireless tele-observing networking system are examined in this particular
paper. Moreover, it grants evaluation of the interoperability and QoS surety matters, and
the diverse characteristics of optical wireless with (RF) wireless networking systems are
compared.

Short range e-health observing program that has 95-98 % efficiency can utilise the
WLAN-WiFi system. Thus, the tele-monitoring communication networking system can take
advantage of a short range for local area monitoring as it is separated by distance. Then, the
challenge of future research is the matters pertaining to interoperability that occurs amid the
connectivity between the FSO and RF networking. Consequently, a study on interoperability
matters can contribute to a better multi operable solution to be used in hybrid networking. In
relation to healthcare applications, broadband FSO network technologies can offer enhanced
practical answers. The main healthcare communication problems such as security, band-
width, hold up and installation time have been eliminated by the FSO. Besides, these stand
to be highly efficient and compatible with present RF infrastructure. All in all, the suggested
notion of hybrid networking system is a real way out in telemedicine technology as RF
broadband networking systems do not ensure dependability owing to intrusion and declining
bandwidth.

1.10 Mobile Telemedicine

According to Batistatos et al. [19] recent researches confirmed the survival of a patient in the
course of a health emergency condition relies on the efficiency of the pre-hospital medical
care. To tackle this problem, mobile telemedicine utilizes various wireless networking tech-
nologies. The characteristics of mobile telemedicine facility provision in a moving means of
transportation for example an ambulance is examined in this survey. The distinctive features
plus the necessities that are required for it to function are deliberated in terms of merits
and demerits to be compared with the existing wireless communication systems that is cur-
rently in use. Besides, upcoming wireless broadband communication systems and spectrum
access technology are taken into consideration while attempting to enhance the service that
is rendered and overcoming the upcoming challenging times.

Mobile telemedicine is a challenging application that has distinct features. Two way real
time audio and video communication, high resolution image and healthcare data transfer,
seamless and instantaneous pre-hospital care is required. In an actual scenario involving a
moving vehicle which is an ambulance from a rustic to an urban location, the network appli-
cation needs compilation of procedures and technologies which adhere to the requirements
of a particular case.

Cobo et al. [20] stated that energy savings is identified as the main goal in most routing
procedures in wireless sensor networking and information traffic with unlimited distribution
necessities is expected to be provided. The preface of imaging and video sensors, however,
uncovers further challenges. Energy saving efficiency and QoS assurance (end-to-end delay
and packet loss prerequisites) are both needed for the transfer of video and photo informa-
tion, so as to guarantee the effective usage of sensor resources along with the reliability
of the gathered data. In addition, the research provides a QoS routing model intended for
Wireless Multimedia Sensor Networks (WMSN). Besides, an ant-based multi-QoS rout-
ing metric (AntSensNet) is created on the traditional ant-based algorithm. Before selecting
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appropriate ways to fulfil numerous QoS needs that arise from a diverse type of traffic,
the AntSensNet protocol erects an online hierarchical structure, and therefore, this leads to
increase network utilization, but improves its performance. Furthermore, to minimise video
distortion during transfer, AntSensNet is able to utilise an effective multi-path video packet
scheduling. Lastly, to evaluate the efficiency of this new solution, we conduct extensive sim-
ulations, and provide a thorough discussion concerning the impacts of diverse system restric-
tions. This new algorithm has better convergence in comparison to the usual routing algo-
rithms in sensor networking systems and the conventional ant-based algorithm, as it affords
more important QoS for several kinds of services provided by wireless multimedia sensor
networking.

The splendid speed of technological progress results in the invention of sensors that are
skilful enough to sense and produce multimedia data. Although, multimedia information
includes sounds, videos, pics, and scalar data—everyone is worthy of its own metrics, these
features of multimedia sensor networking rely upon effective approaches so as to meet QoS
needs. Provided with such inspiration, this study suggests a QoS routing algorithm such
as AntSensNet for WMSNs depending on an Ant Colony optimization platform includ-
ing a biologically motivated grouping process. In addition, the routing algorithm grants
diverse categories of traffic submitted to the applications requirements. The clustering ele-
ment depends on specific agents (ants) to aid in the choice of CHs in a completely interrupted
situation.

When compared with T-ANT this new ant-based clustering algorithm process fulfils CH
connection forever with low energy consumptions. Routing includes both proactive and reac-
tive components. In a reactive path setup meant for classes of traffic in the multimedia sensor
networking system, the algorithm can choose methods to satisfy the QoS needs; hence, this
will enhance network performance. Multimedia information is transferred through the paths
found. Throughout the course of transmission, paths are constantly assessed and enhanced
in a proactive way. The outcomes of the simulation prove that the ability of AntSensNet out-
performs the standard AODV in regard to routing overheads, delivery ratio and end-to-end
delay. The results from the simulation adhere to the idea that the suggested mechanism for
reduction of distortion which is adopted to transfer video packets leads to a production of
better quality video compared to the use of other protocols for multimedia delivery (ASAR
and TPGF).

1.11 Mobile TLM Architecture

Rashvand et al. [21] has done a study on the emerging wireless network technologies and
its use to enhance international health through ways of deployment of a telemedicine frame-
work. They did a thorough research on present wireless and medical sensor technologies in
line with the demand for continuous betterment of medical services all over the world gener-
ated by population growth and sociological changes. This research conveys the findings that
even though there are superior technological solutions these services are mainly so costly
and totally insufficient to meet the increasing demand. Besides, it suggests a one-off solution
to ensure maximum usage of the future generation of wireless technologies by developing
a new harmonized medical framework. Rashvand et al. [21] propose further research to be
carried out in the progress of an innovative media-independent ubiquitous wireless telemedi-
cine system so that more cost effective superior quality medical services can be offered
(Fig. 1).
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Fig. 1 Mobile TLM architecture

1.12 Instruments for Telemedicine Traffic Transmission Over Wireless Mobile Systems

According to Qiao and Koutsakis [22] in the recent times Telemedicine traffic transmission
over wireless mobile systems has seen a great deal of improvement. It is also noted that in
contrast to the rest of the traffic in the mobile system, mass communication of telemedicine
traffic has the highest delivery importance based on the fact that this kind of traffic brings
vital data of the sick. The importance for advance and sufficient delivery of telemedicine
traffic requests requires a reliable bandwidth. This makes a compromise between the accep-
tances of the very strict QoS prerequisites of telemedicine traffic and the decrease in the
mandatory bandwidth in multiple situations while it not in use because of the irregular norm
of telemedicine traffic. Furthermore, this review encourages a non-bias scheduling instru-
ment for telemedicine traffic delivery over wireless mobile systems. It allows an outmost
importance to telemedicine traffic and at the same time the network meets high channel of
bandwidth usage.

Zambrano et al. [23] stated that a design methodology for a pilot communications
infrastructure to enable Telemedicine services in ambulatory primary health care centres
located within “Baruta” and “El Hatillo” municipalities in Venezuela’s Miranda state. The
main goal of the suggested infrastructure is to afford voice and data network connectivity
between these primary healthcare centres and a chief facility, a local major hospital. The
design of the infrastructure is based on a prior evaluation of the physical infrastructure and
medical resources available at the ambulatory centres, as well as the features of their sur-
roundings. After considering several other alternatives, a wireless IEEE 802.11 technology
is selected as being the most appropriate for this specific application. The used “selection
criteria” included characteristics such as technical adequacy, ease and cost of installation and
operation, etc. Both physical and logical aspects of the infrastructure are as well included
in the design. The design’s performance is testified under the simultaneous use of diverse
applications regarding QoS, bandwidth, and delay parameters. Simulations results prove the
practicality of the suggested communication infrastructure for this type of primary medical
centres.
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1.13 Two Methods to Solve Decrease Bandwidth Issues

According to Qiao and Koutsakis [24] telemedicine traffic delivers important records about
the conditions of the sick; so in comparison with the rest of the traffic in the mobile networking
system, it requires the upmost delivery importance. The need for error free excellent deliv-
ery of communication on telemedicine traffic needs a secured bandwidth for telemedicine
consumers. However, this situation reflects in a compromise between the acceptance of the
very strict QoS requirements of telemedicine traffic and the decrease of secured bandwidth
in multiple situations where it is left idle because of the irregular basis of telemedicine traffic.
This study suggests and concludes the following two methods to answer this complicated
issue: (i) an alternative bandwidth backup scheme focusing on geographical data and the
mobility of the customer (ii) A non-bias time table plan for telemedicine transmission traffic
on wireless mobile systems.

The significant of excellent and advance telemedicine traffic delivery over wireless mobile
system in a blink of an eye becomes a very significant thing on account that the real network’s
ability to provide high QoS deliveries from cellular telemedicine systems. Latest reviews have
been paying attention only in the delivery of telemedicine traffic over the mobile systems and
not considering about the also significant truth that normal traffic has firm QoS requirements
also. Thus, we should reasonably give more thought on effectively unifying of the two
categories of traffic to get an effective answer. Plus, this study encourage for a fresh start in
the linked literature to the best of our intelligence, the unifying of a non-bias and efficient
time tabling plan and an alternative bandwidth reserve plan that allows the unifying of upmost
importance telemedicine traffic transfers with normal wireless traffic on mobile systems. This
detailed simulation research contains all vital parts of current telemedicine programs such
as video, ECG, X-ray and healthcare still pictures and also other common applications for
instance audio, visual, email, and internet. Based on the distance based records to provide
smooth exchange and also latest schedule plans which are compared based on a hexagonal
mobile foundations, they proposed providing maximum importance and fulfilling the very
strict QoS prerequisites of telemedicine traffic without breaching the QoS of normal traffic,
although there is high circulation burdens.

1.14 Test for Wireless Visual and Sound Communication and Quality of Service

Liu et al. [25] stated that the Auxiliary Telemedicine System (ATS) is a promising industry.
Their study integrates multiple features in the network mainly due to the global aging demo-
graphic tendencies and the needs of the critically sick. For instance, to allow the sick staying
at homes to have more medical attention, numeric instruments and data networks should be
integrated. Moreover, the professionals can diagnose the patient’s condition by utilizing the
audio and visual messaging online when he or she requires an online advice. Later, based on
the information files in the storage system, healthcare personals can review and conclude. In
the ATS, sound and visual excellence is vital for the video messages for interaction. Thus,
three tests for wireless multimedia interaction QoS are suggested in this review, and NS2
stimulation software are utilized in the three tests. Based on the end outcomes, it is proven that
viral intensity of factors impact on the network QoS involved GOP (Group of Picture) styles,
compressed numerical parameters (quantization value), dimension of the package (package
dimension) and packet error rate.

This proposal is utilized for monitoring people suffering from diabetes and interacting
with the sick and can lead to a more conventional and effective healthcare program. Based
on this system the treatment response for the sick can be improved. Blood glucose alert can

@ Springer



M. A. Algaet et al.

enhance the recording of the habitual patterns of the sick. It provides more specific data
for the healthcare personals reference when a patient is looking for medical consultation
besides increasing self-management. This system can provide first-hand information to the
sick and the healthcare personals for further treatment and investigation if there are any traces
of abnormalities. On the spot reservation or online medical advice can lower price and the
time loss besides efficiently improving the medical service quality and effectiveness. Plus,
in an experiment done in this research online healthcare advice or on-line meeting enhance
delivery pathways access (EDCA) mode and Differentiated Service (DiffServ) system model.
At the same time, delivery of data with the help of the EDCA program is the same as 802.11b
distributed coordination function (DCF). However, the contrast is the queue is from a line
into four, therefore if the server is available, the waiting line is judged by the Arbitration Inter
Frame Space (AIFS), and if extra interval is needed, staying for a reserve with the excuse of a
higher importance line to deliver its viable small space, the reserve value randomly produced
is lower; therefore there is a higher possibility of competition as it has the right to utilize the
server. The real-time data services are immediate; DiffServ model have decreased latency
and low package lost frequency so the multimedia information transfer by the networking
system will have decreased intervals than the occurring of package delivery interruption. It
is hard with the delivery of tiny amounts of missing packages. Multimedia delivery is thus
competent to have a specific standard of quality of services. Based on the three tests, numerous
reasons can affect the excellence of the networking system’s quality of services which include
collective visual styles, compression quantization value, the size and the frequency of the
package and package error rate. In a GOP, if the I-frame re-delivery of the packet loss causes
the recipient’s limitations to understand properly, then all the P-frame and B-frame will have
problem in understanding it, leading to all GOP in the monitor to become unusable, and visual
quality will be poorer. Thus, in the system which deliver visuals, we must take into account
the condition of the system before choosing to take up the GOP style; an image programming
can be chosen in multiple scales for picture compression; the programing of the numerical
scale will be effected by the minimum number of records, but the picture will be of a poor
resolution. The amount of information to be transferred will influence the size of each frame
that is divided by the number of packets. During a picture transfer, the packets will have
an impact on the dimension of each frame. During video conferencing on the Internet, the
packet error rate will alter the chances of packet loss and impact the clarity of the pictures.

Putra et al. [26,57] stated that telemedicine network needs an approved networking QoS
and cost. IEEE 802.11 wireless LAN technology has been improved to give a matured and
reasonable priced system. However, for telemedicine programs the technology has not sat-
isfied the QoS prerequisites yet. It has been suggested that a new multiple layers design of
wireless LAN can reduce this obstacle. This design will rely on the IEEE 802.11g standard
with improvement made in physical layers and data links. This is carried out in NS2 simula-
tion settings. The tests are done to transport the visual records for telemedicine applications.
Simulation test outcomes prove that the latest multiple layer design has a more improved QoS
system for Peak Signal Noise Ratio (PSNR) and interruption frequencies than the basic wire-
less LAN. So, the new build has a possibility to be implemented in telemedicine networking
system.

A new cross layer design of wireless LAN is applied and simulated in NS2 settings.
The simulation is implemented to transfer the multimedia telemedicine data over IEEE
802.11g wireless LAN. The results obtain from the simulation shows that the new cross
layer design can deliver better QoS than the conventional wireless networking system. This
is an early sign which shows that the new cross layer design is apt for telemedicine pro-
grams.
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Balakrishnan et al. [27] stated that information prioritization would be crucial for several
emerging applications of wireless and sensor networks (WSNs) that necessitate real-time
event monitoring (disaster/intrusion monitoring, industrial automation, telemedicine). The
actual QoS literature for sensor applications is still premature, since most of the develop-
ment efforts are focused on energy efficiency and sensor mote development. In this study, we
propose a system configuration of end-to-end QoS in an environmental monitoring network
comprising local sensor and back-haul Wi-Fi network technologies. We also identify the per-
formance gains accomplished through rated bandwidth allocation for the sensor information
flow across the integrated WSN.

Practical system applications of end-to-end QoS in integrated sensor-Wi-Fi network using
oft-the shelf hardware/software solutions. With emerging applications of wireless and sensor
networks in emergency tracking (disaster) and real-time monitoring (intrusion), there is a
strong need to prove QoS abilities in sensor networks. Also, preserving the data priority
across heterogeneous wireless interfaces to fulfil true end-to-end, QoS will be crucial, since
sensor deployments would inherently involve long-range wireless technologies for back-haul
support.

1.15 The Usage of Optical-Wireless Radio-Over-Fiber Technology in Telemedicine
and Tele-health Networks

Chowdhury et al. [28] stated that the improvement in the networking infrastructure for
efficient next generation e-health applications have been tended to. In addition, they pro-
pose unified optical wireless access architecture based on radio-over-fiber technology
which provides super broadband, lower latency link among several telemedicine facili-
ties to accommodate real-time and near real time multimedia for remote medical care ser-
vices.

They suggested a broadband access and transport framework for next generation telemedi-
cine and also tele-health networking systems using unified optical-wireless radio-over-fiber
technology. This conventionally offers self-dependent links among multiple telemedicine
applications with current or emerging wireless services for instance public wellbeing, Wi-Fi,
WiMAX 3G, 4G or LTE together with the next generation 60-GHz mm-waveband wireless
and also PON based wired services for ultra-small latency real time delivery of uncom-
pressed excellent resolution video contents and pictures. A demonstration has been carried
out as evidence of the concept tested to establish gigabit wireless over fiber link between the
high resolution pathological image repository server and remotely located interactive client
terminal. Furthermore, they believe that when improved with close collaboration with the
healthcare and medical fraternity the suggested converged network system can facilitate new
classes of the next generation telemedicine and tele-health services for timely excellent and
reasonably priced remote healthcare facilities.

Chowdhury et al. [29] stated that giving excellent quality e-healthcare services requires
efficient multimedia and telecommunication technologies along with healthcare professions.
They also suggested telecommunication network architecture for carrying out the next gen-
eration Telemedicine and Tele health networking. A unified optical wireless type of network
gives super broadband, decreased latency connectivity for sound, visual, video and data across
multiple telemedicine supplies to accommodate real time and near real time interaction of
remote healthcare records.

Based on the unified optical-wireless radio-over-fiber technology, they present a broad-
band delivery and access networking system for the next generation Telemedicine and Tele-
health networks. It can easily offer protocol independent link with multiple telemedicine
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gadgets that can use present or emergent wireless services for instance Public Safety, 3G,
4G or LTE, Wi-Fi and WiMAX along with next generation 60-GHz mm-waveband radio for
decreased latency real time transfer of ultra-high quality pictures and video files. An evidence
of concept testing is carried out and delivery results of the network for uncompressed HD
visual and video exchange using 60-GHz mm-wave radio over 25 km single mode fiber is
reviewed. They stated that if the proposed coverage network is created with close collab-
oration with the healthcare and medical services can accommodate applications of higher
classes from the next generation Telemedicine and Telehealth services for excellent quality
and reasonably priced mobile medical care delivery.

The prerequisites of e-health applications are communication networking systems and
high tech user interface skills which can meet the needs of the overwhelming technolog-
ical advances in healthcare sector [30]. Their proposal analyse the present satellite-based
telemedicine networking system, emphasizing on its technical features, e-health services and
applications. Gives a general view of the original state-of-the art wireless technologies based
on the guidelines given by the Global Economics Forum and various courses for workgroups
conducted by International Telecommunication Union (ITU). They also propose a view on
network architecture which offers e-health applications and services based on emerging pro-
fessional wireless technologies. Finally, a review of some next generation applications that
utilize the network capacity of the system is also proposed.

This study shows architecture of a network based on advance wireless technologies and
the study of present satellite-based telemedicine networking systems. The proposed sys-
tem will utilize the technical abilities of every technology which allows programmers and
researchers to establish a multiple e-health application that is capable to meet the require-
ments of the up and emerging technologies, resources and methods used in the healthcare
sector. These latest services and applications must be given more worth over the current
system based on the improved usage of the resources of the network. Ultra mobile equip-
ment are the main component which will pave way to admitting Ubiquitous Broadband links,
to have mobility and to be utilized as main framework of individual e-health services and
applications.

1.16 E-Health Wireless Detector Systems

According to Gama et al. [31] to allow e-health wireless detector networking systems to show
significant traffic loads, MAC protocols relying on logical timed algorithms are frequently
thought to be more sufficient compared to protocols relying on random access algorithms.
TDMA-based MAC protocols can handle the delay besides saving power by avoiding colli-
sions. Nevertheless, these procedures often need some advance planning to place the super
frame time-slots to the networking gadgets which are needed to transport data. As shown in
this study the sick who are involved in the e-health wireless networking system are usually
monitored by the same number and kinds of motes, coming from a normal traffic style, and an
easy collaborative allocation of time-slot algorithm. The practice of time-slot allocation done
by the management of the networking system can be hindered in this proposed algorithm
which may lead to enhance the packet delivery ratio and decrease the power usage in the
e-health wireless networking system.

For the benefit of energy conserving and improvement in packet delivery ratio, protocols
utilizing small size beacons for example iLPRT is important. A cooperation chain scheduling
algorithm can be utilised by the motes of the WSN as allocation of time-slot cannot be stated
by a BS transferring short size beacons. Using the normal traffic style used in e-health
wireless networking systems, and also the homogeneity relating to the amount and kinds of
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motes found in the BSNs of an e-health WSN, a simple collaborative time slot algorithm
can achieve this objective. As the suggested arrangements are keyed in, it is sufficient if the
motes have limited computational resources. Initial test results shows a decrease in the packet
delivery ratio but still is obviously more effective to augment the number of retransmission
that need to be done than to decrease the frame size of the beacon. In comparison to a single
retransmission, the two retransmissions revealed an astonishing advancement in the QoS of
the e-health WSN based on the packet delivery ratio.

Le Gledic et al. [32] noted how to incorporate new technologies into the current regulatory
framework remains a long standing challenge for regulators. This is especially applicable
to telemedicine and e-health systems. Thus, this survey studies the regulatory framework
and a key issue linked to telemedicine and e-health systems progress and suggests potential
solutions.

Once considered futuristic technology, telemedicine however a reality is now and is a grow-
ing necessity in healthcare practices. Facing user interfaces, technological and reimbursement
issues, effective means and adjusted regulatory platform to accompany progress and inno-
vations as well as the assessment of services in telemedicine, are all still needed. Diverse
programs have been recently directed or being prepared to better understand requirements,
restraints and goals of the different stakeholders [developers, users (patients and profes-
sionals), regulators...] applied for the progress of these very particular healthcare products.
Intimate relationship and interaction between these stakeholders are key to enhance a tailored
regulatory platform permitting innovation.

Sultan et al. [33] also noted that new Information and Communication Technology (ICT)
solutions for e-Health are being carried out and effectively used. A great deal of studies inter-
ested in this project includes market research, usage studies, and testing. The management
of the change process is a vital issue that is frequently overlooked, however it has a direct
impact on the sustainability of the new technology. This proposal examines some guidelines
based on Social Sciences field which could boast successful implementation of new ICT
initiatives in e-Health. A research is conducted on the launching of a mobile medical care
management system called myDR (my Daily Record). The case study aims to stress on the
value of the change management process and its key role in the progress of new medical
schemes. The research shows that when the proper change management mechanisms are in
their appropriate place, people tend to use the new system.

As illustrated in this paper, change management highly impacts on the sustainability of
new e-health schemes. New habits and routines can best enhance personal change. This
study is mostly interested in a mobile telemedicine system that aids to acquire new self-care
routines depending on the accessibility and availability of the medical data of the sick. Change
management includes several matters for instance evaluation, obstacles, support, results and
the context. How these matters can be handled when creating a mobile telemedicine system
that guarantees greater chance of success is presented in this research. The main issue is
personalizing to the needs of the sick as well as affording feedbacks which are both relevant
and timely. The design of new routine should be created based on the findings.

New Information and Communication Technology (ICT) plays a bigger role in effec-
tively carrying out and using e-health [33]. An increased number of reviews and studies
are conducted in this field which include market review, functional tests and studies. The
management of alternative procedures is one of the vital points which is often neglected, but
it still has a significant impact on the sustainability of the latest technology. This proposal
reveals some guidelines based on Social Sciences which could enhance successful imple-
mentation of new ICT practices in e-health. A research is conducted on the introduction of
mobile healthcare administration networking system known as myDR (my Daily Record).
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This study aims to stress on the importance of changing the management procedures and its
key role in the progress of future healthcare practices. This research also shows that when
correct mechanisms of change are administered in the management, the public will prefer
the latest networking system.

As illustrated in this paper, changes in management highly impacts on the durability of
the latest e-health practices. New habits and routines can best enhance personal change.
This study is mostly interested in mobile telemedicine networking system that gives aid
to acquiring latest personal care procedures depending on the accessibility and availability
of the sick person’s health records. Management changes contain several matters including
evaluation, administrating, obstacles, help, outcomes and the findings. How these problems
can be managed when building a flexible telemedicine networking system that guarantees
better possibility of excellence is presented in their research. The main point is individualizing
the sick person’s needs and also getting response that is both timely and relevant. The making
of new practices is carved on these basics.

According to Ros et al. [34] lately there is a need to enhance patient care by incorporating
the usage of cellular technological equipment in healthcare facilities such as hospital or
clinical applications. The improvement of wireless technology creates a special network of
multimedia that can place the prerequisite of e-health networking system’s accountability,
robustness and precise attention. This presentation allows a responsive wireless technology
for healthcare records that allow the sick to enter their instrumentation output data and
medical professionals using cellular equipment to enter the sick’s information. Plus, cellular
and wireless data technologies ideas can be used to response with a healthcare data network
for altering present records viewing healthcare equipment are reviewed.

This review proposes a unified ECG monitoring networking system which utilizes cellular
computing gadgets as a medium of interaction. The MISN comprises of medical information
nodes (MINs) which are linked to a centralised server. Each MIN can be accessed by a
cellular computing gadget with a Bluetooth link. The MIN also enables the results of an
ECG equipment to be seen using internet browsers and to store the outputs of the ECG
equipment into a data file which is saved in the central server. This means that the ECG
Instrument’s output can be immediately classified into a patient database without further
human interaction. Two methods for displaying real-time waveforms using a conventional
image format such as JPEG or a custom data format are analysed. Besides, we realize that
using a custom data format is to represent an ECG waveform that does not need a high data
rate but a custom program to view the ECG waveform. One of the merits of using Bluetooth
is that its short range guarantees that only when the user is within a specific location, that the
MIN can be accessed. This permits the MIN to afford location particular access to healthcare
instruments based on the user‘s location. We also analyse the Bluetooth Serial Port and Dialup
profiles for streaming the real-time ECG waveform data. We recognize that Bluetooth Serial
Profile is ideal to be used because it permits further information rate and necessitates less
complexity of establishing a connection between the MIN and the MCD.

Mendez-Rangel and Lozano-Garzon [35] did a research on Network Design Methodology
for e-health in Rural Areas of Developing Countries. Other than the technical areas that are
connected to the general architecture of communication networking system, social factors
such as population distribution, public health indicators, public death rate, regional health
indicators and many others are also taken into account. Besides, regulatory parameters result-
ing from the particular requirements of rural zones are also taken into consideration. Thus,
the vital features of the proposed technique are:
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(a) delimit the coverage area of the network
(b) choose available services

(c) Analyse traffic flows

(d) Design architecture of the network

(e) validate the network design

Their research is validated through a case study done at the Cundinamarca department of
Colombia.

While examining the related literature, they cannot find a complete methodological guide-
line that contains the architecture of e-health networking system. Although, some writers have
explained after practicing the e-health networking systems, some alteration have to be applied
because economic, technical and social issues have not been taken into account. Thus, the
architecture for e-health networking in the outskirts of developing countries suggested in the
review is different from other studies done in this field since the social and regulatory issues
have been taken into consideration in this study. The outcome of their research provides
e-health networking system which improves medical services based on the prerequisite of
the network area coverage.

1.17 Telemedicine Database Monitoring Network

Chih-Jen [36] main target is to improve a telemedicine monitoring networking system; the
combination of which mainly has wireless vital signals monitoring equipment, a medical
pathway and a medical service information platform. The medical pathway which is one of
the three pillars works as the intermediary. The procedure also applies the Open Services
Gateway Initiative (OSGi) platform that may grant individual patients dynamically adjust
healthcare service programs. Besides, ZigBee-built in wireless nodes are applied in the data
transfer between vital signs monitoring equipment and the medical pathway. Vital sign data
area which includes SPO2, ECG, glucose, blood pressure, and body temperature can be
transferred to the medical pathway through ZigBee and then conveyed via the internet to
the medical services database platform. This unified medical networking system depends on
the concept of Service-Oriented Architecture (SOA) which provides medical management
for people. Thus, the senior citizens and the patients with critical sickness can gain from
round-the-clock telemedicine services that are provided.

Rotarie et al. [37] examine the understanding of a remote blood pressure and heart rate
monitoring system based on wireless devices that are capable of measuring and transmitting a
sick person’s arterial blood pressure and heart frequency. The use of the proposed technique
can be adaptable as part of a diagnostic procedure for long term patient monitoring. The
patient will receive medical attention of a critical illness, or it can be applied during treatment
from an accident or surgical process. Commercially available devices, decreased energy
microcontrollers and RF transceivers are used in order to perform measurements and transmit
them to the patient monitoring device. The patient monitoring device which is a PDA carrying
a self-heart monitoring program notes the blood pressure systolic and diastolic values and
heart rate, activates the alarm when these values exceed the pre-set limits, and interacts
regularly with the central monitoring server through GSM/GPRS or WiFI link. A graphical
user interface running on the central monitoring server for displaying the measurements is
developed. Power consumption is also reduced by the used devices.

This research highlights a prototype of a system used for remote monitoring of heart beat
and blood pressure. The system tries to satisfy the users’ requirements, redesigning cost and
augmenting extensibility and reliability. Despite their main role in collecting data, blood pres-
sure and heart rate monitors are still the most utilized gadgets. Data analysing and processing
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are done offline, thus causing the equipment to be inefficient for constant monitoring and
early detection of medical anomaly. Such equipment can obstruct an individual’s work and
his or her comfort because of the wires used between the sensors and the monitoring equip-
ment. For the suggested mechanism information recording and processing are carried out
in real time. Moreover, the suggested mechanism uses devices with low power consump-
tion suitable for battery operation and high peak performance. The integrated system affords
healthcare for patients’ trough internet network infrastructures. With the presence of wireless
healthcare systems and telemedicine services, continuous and pervasive medical monitoring
is now available

Pawar et al. [38] said that a cellular patient monitoring networking system makes use
of cellular computing and wireless multimedia technologies for regular or continuous data
collecting and reviews of bio signs of a mobile patient. In several trials, these equipment
proved that they are easy to handle, precise and effectiveness for both the sick and the profes-
sional medical care personals. A general architecture, related terminology and an excellent
framework for comparing with mobile patients monitoring networking systems are also sug-
gested in this research. Then this framework is implemented to differentiate six mobile patient
monitoring networks chosen based on the following characteristics:

a. use of multiple mobile multimedia techniques
b. prove from practical trials
c. Sufficient published scientific information are available.

Using the epilepsy monitoring as an example, they also explain how to utilize this architecture
to identify the characteristics of potential real-time mobile patient monitoring networking
systems. Moreover, these studies not survey the healthcare professionals but also computer
professionals. Therefore, it provides for healthcare professionals, an overview of the related
technical aspects of the mobile patient monitoring networking system and identifies several
problems encountered by the usage of these networks. Healthcare professionals can use the
suggested framework to differentiate mobile patient monitoring networks and thus determine
the characteristic of potential mobile patient monitoring systems which are required to take
care of certain healthcare needs. It is assumed that computer experts can gain by understanding
better the current inventions in the prevailing areas of mobile patient monitoring networks.

Besides, they suggest a generic framework, related terminologies and classification archi-
tecture for mobile patient monitoring networking systems. From the literature, six mobile
patient monitoring networking systems are classified according to the proposed framework
A major part of the networking system are accepted to be easy to handle, and convenient to
be utilize by both the patients and the medical personals.. However, it is less accepted and
lead to annoyance when there is a fault in the network or technical problem. The major issues
or analyses are listed below:

(i) Reported disadvantages of wireless system are linked to insufficient bandwidth for bio
signs to be delivered, interruption and absence of wireless network coverage.

(i1) QoS prerequisite are greatly medical applications which must be specific in nature.
The bandwidth needed to accomplish the requested bio signal transmission frequency
and the specific quality has been mentioned in some writings but the system interruption
and jitter prerequisite need to be identified also for vital medical applications.

(iii) Major part of the reviewed mobile patient monitoring networking systems are in strong
need for urgent solutions to guarantee end-to-end security of bio signal information.

(iv) The network must be able to avoid missing bio signals during their transfer from the
sensors to the back-to-end system networks since it is vital for the doctors to access
excellent quality bio signals.
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1.18 Wireless Communication Equipment Utilized in E-Health Networking Systems

According to Delmastro [39] the advancement of wireless communication technologies leads
to the creation of innovative e-health networks that tries to provide constant and remote
assistance to individuals and improve the success rate of the medical treatments. This proposal
paves a way to the latest review on wireless communication technologies applied in e-health
networking system, thoroughly reviewing communication standards, protocols and outcomes
which are accomplished in this field. The definition of latest research issues and possible
solutions for future e-health systems are being introduced based on the study of pros and
cons of present technologies.

Moreover, this study tries to present a current review on wireless communication tech-
nologies applied in e-health networks and the emerging situations in future which involves
latest requirements and networking procedures. Currently, a study on e-health networks and
prerequisites demands the need to define a more personalised and pervasive answers. It tends
to improve the quality of life and care for the patients’ daily routine and also maximising
the productivity of the healthcare staff and workflow. They mainly examine the goals and
e-health networking system applications and suggest a patient-entered and hospital centred
system framework which can detect the flow of information, their needs and the best inter-
actions that they can carry out. Their research and the practical solutions discussed in the
literature review emphasize on the recent study done in this area and also brings out the open
issues that have not been settled yet. Currently, solutions are primarily depending on gadgets
in the market. Even though using the same communication technology, this leads to a huge
need of interoperability among various e-health networking systems and services. Together
with industrial partners, the research community works together to set standards and profiles
designed for e-health networking systems in order to overcome this obstacle. In conclusion,
the outcomes obtained are the general definition for Pervasive Healthcare, collecting data
about individual needs, technological inventions and the latest improvements in achieving
efficient answers to maximise the present medical services.

1.19 Healthcare Delivery Systems Through Telemedicine

Raju and Prasad [40] stated that Information and communication technology (ICT) enables
telemedicine to become an efficient model for medical delivery. Regardless their location for
remote monitoring and timely diagnosis, patients can network with this technology. In this
survey, we elaborate on our telemedicine experiences and endorse methodologies, and stress
the diverse design aspects to be taking into consideration for making telemedicine efficient.
Hence, it is worth mentioning that according to our study, this technology can be utilized as an
accurate screening means for patients at remote centres and undertakes preventive measures
for potential patients at risk of cardiovascular disease.

Accurate healthcare delivery systems through telemedicine are mainly due to the commu-
nication technology progress which can help patients to be always networked regardless their
location. In fact, this leads to remote monitoring and diagnosis for patients with multiple dis-
ease conditions, and it involves even patients with implantable devices. A splendid advantage
of telemedicine by having networked patients is the availability of timely diagnosis. It is well
known that the distance decay effects, i.e., distance in terms of cost and distance acting as a
deterrent to people consulting is one important factor that telemedicine overcomes. In rural
areas, Telemedicine cannot bring about cure to all the existing problems, but it will certainly
assist in handling the vast range of difficulties. A rise in the general awareness of good health
across the region can also be guaranteed by Telemedicine owing to the availability of special-
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ist opinions. Our initiatives also bring into realization that the same network link serves as an
effective way for training of paramedics and nurses, and updating healthcare professionals
at remote centres with the latest inventions in healthcare sciences through CME programs.

Chang and Lin [41] stated that in the information society and within the prevailing elec-
tronic medical e-health services, the new idea of healthcare services is identified to enhance
healthcare and general health. Moreover, in order to deliver e-health efficiently we need to
pay attention on the enhancement of internal service system of network. Furthermore, we
can separate the e-health transport networking system into three section based on the service
blueprint:

i. support services.
ii. Intra-organization interaction and
iii. Contact workers.

The hypothesis used is a good e-health support services in terms of training the workers
and IT support programs can effectively increase the worker’s service quality which then
improves the quality of customers’ actions. The role of intra-organizational interactions in
terms of e-health service delivery needs to be examined also. We know four kinds of intra-
organization interaction in e-health and identify their impact on worker amenity excellence
also.

According to Bai and Guo [42] to enhance total quality of services, overall information
sharing is an issue that need to be address by the e-health networking system. However, devel-
oping e-health network working systems can be hindered by having to share the concepts,
vocabulary and its specific definition mainly ontology because e-health is a multidiscipli-
nary and cross organization subject. An information sharing ontology based on the Activity
Theory is proposed in this review. It is undeniable that Activity Theory can aid to help to
attain a high level and rich ontology for the development of e-health networking system
to contain the multidisciplinary and cross organizational information. Finally, they validate
their method with their IMIS (Integrated Mobile Information System for Healthcare) which
uses the activity theory as ontological framework for the building the entire network.

Ronga et al. [43] studied the unified satellite or terrestrial interactive e-health network-
ing system that has been developed within the architecture of the European Space Agency
(ESA) project telemedicine services for HEALTH (TESHEALTH) with the cooperation of
the industries, universities and hospitals. The practice of a proper adaptive and accessible
heterogeneous networking system which is able to provide the right foundation is analysed,
paying attention on the end to end QoS solutions that fulfils a certain degree of quality needed
by the telemedicine programs. Furthermore, the improved interactive Service Platform with
the objective of exchanging medical data between various services and applications (Self-
Care and Assisted Services) contains real time audio and video response between the sick,
doctors, and medical staffs. The proposed unified satellite or terrestrial interactive e-health
networking system paves way to a new way of relating people to their medical condition,
habits and general wellbeing. TESHEALTH networking system offers a scientific medium
which can:

a. analysis an individual’s personal health condition and his or her medical records

b. improve care and results on patient-by-patient principles

c. allow related medical health activities and to visit the sick where they stay and has
the means and services which can support the sick to deal with their own health with
mediums and amenities that benefit them when facing their own medical issues, benefiting
the medical network.
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This heterogeneous networking architecture enables the users especially to have admission
to the Service Platform by using different technologies, providing sufficient foundation that
meets the required level needed by the telemedicine gadgets and that enhances the imple-
mentation of satellite interactions.

Chang and Wang [44] tend to establish and ameliorate an assessment criterion that takes
into consideration both the sick and the service providers’ view in evaluating e-health service
performance. The study architecture reaches the service-profit link by practicing service
triangle principle, focusing on the relation between the three stakeholders: the company, the
workers and the consumers. Thus, it is assumed that this study may add to the research by
offering an e-health service performance evaluation platform that will systematically produce
a measurement to review e-health service quality which relates to the value perspectives of
many stakeholders and their interactions.

The research done by Liu and Park [45,46] highlights the great demand for a global
interconnected e-health architecture and the benefit of supporting guidelines for the design.
This proposal demonstrated our techniques for an e-health processing QoS framework for
networking system infrastructure management so as to create and implement e-health com-
munication QoS that is secure.

To secure interaction and analytic standard of e-health responses, this review proposes a
new technique towards achieving digital health networking services by means of a QoS plat-
form in the management of the networking infrastructure. The very first publication of a list
of e-health QoS requirement is stated in this research that has the communication services,
processing flows and unified administration. A futuristic workflows and e-health messaging
fields are also identified besides the layers of the underlying processing frameworks. There-
fore, this study offers important strategies for a transfer from the digital medical test trials
into the creation and practice of a global kind of e-health intercommunication infrastructure.

1.20 E-Health and Related Opportunities

Khalifehsoltani and Gerami [47] stated that nowadays the quality of services and the life style
of people have changed owing to information networks and internet technologies namely e-
health which is an effective new approach providing healthcare and medical services for
the public and improving the communication among doctors, the sick and all the consumer
of the e-health system. Unluckily, even though e-health is not a new trend as it adhered to
the most special healthcare sectors, this technology is still thought to be far from the main
stream medical procedures. Developing nations are mainly going through many issues in the
medical and healthcare services like economy requirements, resources, skills, shortage of
medical professionals and healthcare personals In conclusion; they examined the significance
of e-health and linked opportunities in the developing nations. Besides, it handles challenges
of practicing telemedicine in these nations. The outcomes have been displayed in a new
prototype called “e-health Challenges in Developing Countries”. Moreover, they will tackle
the e-health tactical prototype for developing nations and generalise the presentation tactics.
Finally, they stated the experience gained by the developing nations.

Boldly speaking Khalifehsoltani and Gerami [47] also reviewed the multiple layers of
utilizing the futuristic Information Technologies and Electronic Commerce which also con-
tains the pros and cons of the e-health networking system. Developing nations must take into
account the e-health services in their strategic plan. This review, thus, calls upon the obstacles
and chances in a method that improves e-health in these nations. It will aid dogma creators
to have improved tactics relating to these ideas.
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Noimanee et al. [48] have published their studies on the improvement in the remote
healthcare services sector. Itis also recognised as e-health for Healthcare Application National
Broadband Project. The prototype for this model was carried out at HRH Princess Maha
Chakri Sirindhorn Medical Center Nakhon Nayok Province. This model integrates fields such
as Telecommunications Engineering, Biomedical Engineering, Computing Engineering and
Electronic Engineering and contains both straightforward healthcare and many more. This
project is intended in providing healthcare services to the public who reside within the area
of radio wave transmission in the location of 2,500-2,520 MHz in Thailand established on
global criteria of wireless broadband technology.

Even though, it is difficult to create a networking system that has a WiMAX as base since
the disruption in the transfer of radio communications, coordination between companies
etc., occurred mainly in the first year of the research, the researchers strived to accomplish
their goal and to seek a solution for their plan to advance in their studies. As the pioneer
recipients of the research funds from NTC, the researchers have problems in comprehending
the framework of the high-speed wireless broadband networking system.

1.21 Components of Wireless Telemedicine in an Integrated Network for E-Medicine

Chorbev and Mihajlov [49] proposed a thorough study on the components of wireless
telemedicine in a unified network system for e-medicine which was carried out in the Republic
of Macedonia. The practice of the latest wireless coverage technology enables the launching
of telemedicine services which had previously used cable networks only. To succeed in inte-
grating telemedicine practices, Wi-Fi and WiMAX wireless technologies are adopted. In this
research, a summary of the services offered, several proposals and affordable services which
are available are clarified. Besides, to use the wireless services, an advanced web program-
ming technologies are widely applied. Instructions are provided for advance applications
and enhancement. The accumulated experience shows that wireless telemedicine can work
in places or nations with the same economical or natural background.

The citizen of Republic of Macedonia will take a long time before they can rival the
developed nations. Actually, e-medicine treads along the growth of other technological fields.
Nevertheless, based on proposed framework and also the procedures taken to adopt it, a quick
turn point to a modernised networking system which can improve the quality of healthcare
services, lower the cost and improve the satisfaction and health of the sick. The usage of
wireless technologies in different programs is emphasized in the Republic of Macedonia.
Nowadays, with the help of modern wireless telecommunication technologies like WiMAX,
the delivery of telemedicine services to locations which cannot be reached before by cables is
highly accessible. Hence, it is worth mentioning that thanks to the constantly new prevailing
telecommunication technologies and the new software available, telemedicine services which
were once desired can now be real. Internet services and XML allow the unification of
different Medical Information Systems into a unified networking system for e-medicine.
Increased coverage and the accountability of WiMAX help the unification by enabling the
hospitals in the outskirts to come closer.

Zhang et al. [50] pointed out that wireless telemedicine also involve mobile health that uses
the development in wireless technology to provide medical attention and share health care
information whenever and wherever as it able to supress geographical, organisational and tem-
poral barriers and enable remote analysis and monitoring, exchange of healthcare information
and files. Thus, the practice of unified IEEE 802.16/WiMAX and IEEE 802.11/WLAN cov-
erage wireless access technologies and the linked protocol matters for telemedicine services
are investigated in this research. Firstly, the IEEE 802.11/WLAN and IEEE 802.16/WiMAX

@ Springer



Provisioning Quality of Service

technologies are analysed and compared thoroughly. Then, issue pertaining to the unified
IEEE 802.16/WiMAX and IEEE 802.11/WLAN networking systems, mainly on the QoS
aid, management of radio resources, scheduling and network connection management plans,
and mobile administration. Lastly, applications and usage of unified IEEE 802.16/WiMAX
and IEEE 802.11/WLAN for telemedicine services are discussed.

In addition, the implementation of unified WLAN coverage wireless access technology
and WiMAX for telemedicine services and the linked protocol matters are examined in their
research.ting. A survey is done on WLAN and WiMAX coverage followed by a comparison
on the networks. Their research also examines further reviews related to QoS supports,
management of radio resources, time management and network management regulator, and
also the management of the WLAN and WiMAX varied system. Finally, possible programs
and deployment situations of WLAN and WiMAX varied system for telemedicine services.

Marko and Maija [51] stated that cost effectives becomes the main reason behind quality
healthcare of the senior citizens. IT can enhance the productivity of health care facilities
when applied with care. One instance whereby money can be saved is the nursing of the sick
without hospitalization. This review deals with a secured wireless home nursing networking
system which can implemented in diverse health care monitoring tasks.

The general cost of receiving medical attention is increasing as the public mainly in
western nations are aging. This development helps scholars to discover new technological
solutions to enhance the efficiency as well as the quality of care. A reliable and safe technique
that allows the sick to be cared from their home is beneficial, as each hospitalized individual
highlights the supply of the current shorthanded facilities. This review provides a network
for monitoring the sick from home. Hence it allows freeing hospital space, and at the same
time makes the results obtained to be more accountable within specific situations. Besides,
to ensure patients’ privacy, great attention is paid to develop adequate security measures.
Meanwhile, the network offers excellent traceability that is for good measures for legal
protection of both the sick and the doctors. Furthermore, it is undeniable that even though
technological developments can ensure protection, but the individual need to be given clear
instructions on the usage of the networking system in a secured way. To conclude, the hi-
tech efficiency for the suggested networking system is excellent and the toll is reasonably
priced.

According to Chigan and Oberoi [52] Wireless LANs will be vital in providing cover-
age anytime and anywhere for various telemedicine programs. This study is interested in
allowing QoS over the wireless channel between the Body Sensor Network (BSN) Gate-
way and the wireless Access Points such as wireless hotpots at different areas. Telemedicine
applications normally need the regular information and the information linked to the fre-
quency of emergencies has to be informed to the remote medical care in a timely way.
Traditional QoS methods allow sound and information applications; but the irregular nature
of the emergency information in telemedicine networking system causes it to be unable to
support QoS. This study, firstly examines multiple alternative plans for emergency QoS sup-
port in the telemedicine networking system. It encourages an express dual channel (EDC)
based QoS delivering technologies. The suggested tool is simple and also has maximum
reliable resources. It only displays a small delay for the unexpected emergency information
transfer. Test results conclude that the presented EDC based methods shows satisfactory QoS
for ubiquitous telemedicine programs.

Furthermore, this study suggests a promising technology to accommodate QoS for
telemedicine programs. Planning a protocol to accommodate QoS based on conservative
techniques is a highly important matter because of the increased inconsistent nature of these
incidents. Solutions cannot be applied for telemedicine applications because the traffic pattern
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depending on scheduling traditional QoS. It will produce highly incompetent technique if the
resources are saved. Therefore, a dual channel based method whereby the express secondary
channel is precisely allocated for delivering short Emergency Alert Message (EAM) which
is competent and paves a clear way of giving QoS in omnipresent telemedicine programs.
The presented answer uses the IEEE 802.11e guideline as its foundation technology. The test
concludes that this technology is not only easy and reliable, but it also produces the smallest
interruption from the unpredictable data delivery in telemedicine programs.

Qiao and Koutsakis [53] stated that lately cellular networks have been adopted as a test for
the assessment of the quality of low-bandwidth telemedicine delivery. The quick and correct
delivery of telemedicine traffic is of vital significance, so telemedicine visuals, sound and data
cannot be handled like a normal traffic, but requires top priority for transfer over the wireless
channel. On the contrary, if a part of the bandwidth is precisely allocated for telemedicine
circulation, this bandwidth will be idle as there is no regular use for communication of
telemedicine traffic in the networking system. This review therefore highlights the unification
of telemedicine traffic with other kinds of traffic in a cellular coverage. Besides, this research
suggests newer schemes for effective transfer of telemedicine traffic.

Skorin-Kapov and Matijasevic [54] stated that e-health services consist of a wide coverage
of medical services by data transfer and interactive technology. QoS control mechanism is
very vital to make sure the particular prerequisites of such services are met for the purpose
of improving current and developing e-health amenities over the diverged Next Generation
Network (NGN) framework. Furthermore, this paper assesses the QoS support for e-health
amenities in the context of the Evolved Packet System (EPS), precisely by the Third Genera-
tion Partnership Project (3GPP) as a multiple access all-IP NGN. It also classifies the varied
e-health amenities based on context and coverage QoS needs and suggests a mapping for the
present 3GPP QoS Class Identifiers (QCls) which supports as a foundation for the class-based
QoS idea of the EPS. The suggested plan for mapping provides the system administrators
with guidance for providing varied e-health service prerequisites. For instance, it proposes
the QoS needs for a pioneer e-health services which supports tele-consultation between the
sick and the medical personnel and demonstrates the usage of the suggested mapping plans of
QClIs in the standardised QoS procedures of control. Owing to its major impact of a person’s
life and wellbeing, e-health services constitute a genre of services that requires an advanced
study on the QoS requirements which is beyond the usual characteristics of individual media
flows. It is proven the importance of classifying and prioritising the flows may be determined
in reference to the situation in which the service is offered. This study provides some general
outlines and makes suggestion for the mapping of e-health service types need to standard-
ise QClIs in EPS as a next generation communication technology. A study of the e-consult
services demonstrates the way mapping is implemented

1.22 End-to-End Communication Network as a Bridge of Transfer for Electronic Medical
Care

Ullah et al. [55] stated that the issue of reliability causes hesitation in the recognition of such
services like the e-health services as the use of end-to-end communication networks as a
bridge of transfer is uncertain. Besides, a diverse influential dimension that constitutes strin-
gent necessities on the end-to end communication networking system effects on consumers’
view which might obstruct consumers’ acceptance. This is known as Quality of Experience
(QoE) that relies on the QoS of the end-to-end communication networking system. QoE is as
a vital part in determining consumer’s acceptance. This research emphasizes and examines
features of e-health services and the prerequisites of various QoS needs possible impact of
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QoS on QoE. It highly stress on the function of QoS and QoE for the customers’ recognition
of these services. The problem of non-standardized points relating to QoS specification of
areas and linked prerequisites, medically recognized thresholds and the qualitative matters
arising in e-health is studied and proposed in their paper. Although multiple types of e-health
networking systems have increasing displayed their merits over conservative medical care,
acknowledgement of such networks still faces obstacles. Consumers’ view represented by
consumers’ experience level (QoE) has to be enhanced to increase consumers’ acknowledge-
ment of e-health services. QoS in e-health programs have been examined for years, however
the decreasing foundations for QoS areas is obvious from available literature. This irregular
concerning the QoS area verges do not give an effective review of the impact of QoS on the
end-user QoE. Thus, a proper classification on healthcare services regarding all significant
places, their resultant QoS and QoE areas and their medically recognized verges should be
classified and at the same time reviewed to improve consumers view of the given e-health
amenity and gets the user’s recognition. Thus, a correct technique that integrates the pre-
sented instructions for starting QoE reviews in e-health, consumer’s participant and other
places of QoE are needed to be thought of and their links with QoS should be known.

1.23 Importance of Broadband to Enhance Quality of Service in Telemedicine

Salatian et al. [56] stated that broadband is a popular way of telemedicine applied in Inten-
sive Care Unit (ICU) telemedicine. Nevertheless, in outskirts bandwidth needs can easily
outdo the income attainable as a large amount of money is required to set up foundation
for the system so a lower bandwidth is regular. A negative effect of constricted bandwidth
on access is the users are not satisfied. Moreover, handling these obstacles needs to think
about QoS problems before an effective ICU telemedicine networking system can be effec-
tively deployed. Quality of Service is based on the package of technology and methods for
administrating the networking traffic that aims at providing a specific level of efficiency to
a data flow in a networking system. This review, other than discussing the importance of
information wavelets as a type of data compression of ICU records, created for an improved
usage of broadband in outskirts and in exchange improves QoS in telemedicine.

Broadband is the usual kind of telecommunication applied for ICU telemedicine. Anyhow
in outskirts, bandwidth prerequisites can simply decrease the income attainable that is needed
to sustain the investment required to upkeep the networking system so a decrease bandwidth
is common. Data wavelets is lost data compression method and it allows more effective
appliance of the resources of the system such as storage and bandwidth since small files use
less time and less space and are quicker to be transferred over a networking system. This
network shows great possibilities due to its inspiring outcomes. They agree that it paves the
way to the advancement of an ICU telemedicine network for compressing and transferring
large amount of data pertaining to ICU monitoring whereby the bandwidth is constricted in
the outskirts.

2 Conclusion
Quality of service can be identified as the ability to submit the client‘s needs (constraints)
with the best criteria (preferences) established by the client. It is calculated depending on the

non-functional characteristics of the service, Telemedicine and relates medical technologies
main objectives of affording effective medical care remotely. It should promote the patients’
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health conditions and help needy people to consult medical expertise at a lower cost at the
appropriate time.

Telemedicine has multiple possible utilizations that is medical, instructive and manage-
ment. It also for an example, provide excellent medical amenity to neglected places. Views
shows that telemedicine can provide answers to a high amount of obstacles including: admit-
ting health care to the public, decreasing the cost of medical care, providing enlightenment
and knowhow nearer to the sick, and answering irregular placement of amenity excellence.
It can improve results from giving regular and systematic attention to the sick, accurate and
productive regular studying for suppliers, and highly productive ways for judgment. Wireless
telemedicine is quite a fresh maturing field. Future telemedicine amenity is disproved by the
decreased bandwidth or high price of before wireless mediums. The new wireless broadband
mediums provide the making of telemedicine amenities which were before only accessible
via cable links. Plus, outskirts or disastrous areas, then inaccessible by cable links can make
use for improved medical amenities swiftly and with only a quarter of the price before. Thus,
wireless telemedicine is precisely fitting for places with less efficient cable links or locations
where placing cable connections are hard, frugally unobtainable or basically unachievable.
For example, placing WiMAX wireless connections is the only logical method to provide
communication and healthcare amenities in situations of natural disasters such as tsunami,
hurricanes, earthquakes etc.
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