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ABSTRACT:

Remote Sensor Networks (WSN) is a rising advancement and well ordered it is pulling in the thought of researchers with its testing
characteristics and separated application space. The more researchers endeavor to develop energize cost and imperativeness capable figuring
devices and counts for WSN, the even more troublesome it gets the opportunity to be to fit the security of WSN into that obliged condition.
Nevertheless, security is fundamental to the achievement of applying WSN. Thusly, shared trait with the security parts of WSN is essential
before arranging WSN structure. In this paper, we survey the state of providing security issues and challenges and sensor networks,
craftsmanship in anchoring remote sensor frameworks. We review a couple of traditions that give security in sensor frameworks. . Moreover,
this examination records the striking attacks at the Network layer of WSN. Even though there are many securing algorithms, there are many
issues taking place. And the challenges of scalability, quality of network services, Authenticating, energy, working system, to centralized
network and reducing the capacity and providing availability and scalability support from blasting issues of sensor networks. In this paper
there are the challenges compared to other referred experiments to solve the previous advocating problems and requirements of sensors
networks.
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1. INTRODUCTION:

As of late, advancement and sending of remote sensor systems (WSNs) is developing on fast pace. Remote Sensor Network comprises of
expansive humber of sensor hubs (little and financially savvy detecting gadgets with remote radio handset) over a wide region predominantly
to screen the condition that does not have foundation like power supply, wired web association and without human connection. Every sensor
hub, having at least one sensor, is competent to gather, register and impart to different hubs. Sensor hubs are fit for detecting physical
parameters like temperature, dampness, substance piece and so on from the detecting field. The detected information is then handled at hub
level or bunch level and conveyed to sink or base station by and large alluded as accumulation focuses. Quick arrangement, self association,
high detecting loyalty, adaptability, minimal effort and adaptation to internal failure attributes of WSNs make them a promising detecting
system for different applications. WSNs are extremely valuable to gather data from those zones where it is hard to reach and are rarely open.
Promising utilizations of WSN incorporate wide zone checking for staff/vehicles, secure zone interruption observing and forswearing,
ecological checking, creature environments, movement, woods fires, catastrophic events, subsea checking, building observing, vehicle traffic
observing and control, remote site control substation observing, tolerant observing, savvy home and stock administration and numerous other
genuine applications for sensor organizations. Remote sense and control innovation is being used to cross over any barrier between the
physical universe of people and the virtual universe of gadgets. WSNSs hold the possibility to give minimal effort answer for the issues in
military, medicinal and climatic conditions. The fantasy is to naturally screen and react to timberland fires, torrential slides, tropical storms,
blames in countrywide utility types of gear, traffic, medical clinics and significantly more wide zones and with billions of sensors. Be that as
it may, inferable from constrained capacity limit and intensity of sensor hubs, various research issues and difficulties are being looked by
specialists while setting up a serviceable sensor.

2. RESEARCH ISSUES ANDCHALLENGES IN WSN

Major issues that influence the structure and execution of a remote sensor organize are as per the following:
Energy:

Sensors require control for different activities. Vitality is devoured in information accumulation, information preparing, and information
correspondence; additionally, nonstop tuning in to the mode for steadfast task requests a lot of vitality by hub segments (CPU, radio, and so
forth.) regardless of whether they are inactive. Batteries giving force should be changed or revived after they have been expended. Once in a
while it winds up hard energizing or changing the batteries as a result of statistic conditions. The most pivotal research test for the WSN
analysts is to configuration, create and execute vitality productive equipment and programming conventions for WSNSs.

Self Management:
Wireless sensor organizes once sent ought to most likely work with no human intercession. It ought to almost certainly deal with the system
arrangement, adjustment, upkeep, and fix without anyone else's input.

Hardware and Software Issues:

Sensor Networks comprises of countless hubs. It is favored just if the hub is modest. Streak memory is encouraged to be utilized in sensor
arranges for what it's worth Modest. The focal preparing unit of sensor hub decides vitality utilization and computational abilities of a hub.
So as to give the adaptability to CPU execution, vast number of smaller scale controller, microchip and FPGAs (field programmable entryway
clusters) are accessible. For sparing of intensity, microcontroller ought to have three states-dynamic, rest,inert. Further vitality utilization for
FPGA can't be diminished; in addition Separate Square can't be made for it.

Arrangement of FPGA to lessen control utilization is an incredible test. In this way, other than being savvy, different issues resemble the
radio scope of one sensor hub must be high extending from 1 to 5 km. Radio range is basic for guaranteeing system availability and
information gathering in a system as the earth being observed might not have an introduced foundation for correspondence. Programming in
WSN ought to be equipment autonomous other than being light and less vitality expending. Calculations and conventions ought to be
structured so that they should be less perplexing and be useful in decreasing vitality utilization
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Working System:

Operating System for WSNs should be less unpredictable than the general working frameworks. It ought to have a simple programming
worldview. Application engineers ought to almost certainly focus on their application rationale as opposed to being worried about the low
dimension equipment issues like booking, seizing and systems administration. Different Operating Systems created for Sensor hubs
incorporate TinyOS, Mantis Operating System and Nano-Qplus.

Macintosh Layer Issues:

Medium Access Control (MAC) arrangements directly affect vitality utilization, as a portion of the essential drivers of vitality squander are
found at the MAC layer: impacts, control bundle overhead and inactive listening. Power sparing forward mistake control procedure isn't
anything but difficult to actualize because of its high registering force necessities and the way that long bundles are typically not down to
earth.

Nature of Service (QoS):

Quality of administration is the dimension of administration given by the sensor systems to its clients. WSN are being utilized in different
constant and basic applications, so it is compulsory for the system to give great QoS. However, it is troublesome in light of the fact that the
system topology may change always and the accessible state data for directing is characteristically uncertain. Sensor systems should be
provided with the required measure of transfer speed so it can accomplish a negligible required QoS. Traffic is uneven in sensor organize
since the information is accumulated from numerous hubs to a sink hub. QoS components ought to be intended for an unequal QoS compelled
traffic. Numerous a periods directing in sensor systems need to forfeit vitality productivity to meet conveyance necessities. Despite the fact
that multi-bounces lessen the measure of vitality devoured for information accumulation the overhead connected with it might back off the
parcel conveyance. QoS intended for WSN ought to most likely help versatility. Including or evacuating of the hubs ought not influence the
QoS of the WSN.

Security:

Security is very testing issue as WSN isn't just being sent in front line applications yet in addition for observation, building checking, robber
alerts and in basic frameworks, for example, airplane terminals and emergency clinics. Secrecy is required in sensor systems to secure data
going between the sensor hubs of the system or between the sensors and the base station; else it might bring about listening in on the
correspondence. In sensor systems, it is basic for every sensor hub and the base station to be able to confirm that the information got was
truly sent by a confided in sender and not by a foe that deceived genuine hubs into tolerating false information. A false information can
change the manner in which a system could be anticipated. Uprightness of information ought to be kept up. Information ought not to change
and exact information must reach at client end. Distinctive kinds of dangers in sensor systems are parodying and modifying the directing
data, latent data gathering, hub subversion, sinkhole assaults, Sybil assaults, Denial of administration assault and sticking.

Engineering:

Architecture can be considered as a lot of tenets and control for actualizing some usefulness alongside a lot of interfaces, useful segments,
conventions and physical equipment. Absence of Sensor Network engineering is restricting component and hampers the advancement in this
field. Sensor arranges engineering ought to be strong and adaptable. As though number of hubs are expanded QoS isn't diminished, it must be
adaptable to meet the wide scope of target application situations since the remote sensor systems don't have a settled arrangement of
correspondence conventions that they should cling to. The design must decouple the information way speed and the radio transmission rate in
light of the fact that immediate coupling between handling velocity and correspondence bit rates can prompt problematic vitality execution.

Information Collection and Transmission:

Data gathering is the principle goal of sensor hubs. The sensors occasionally sense the information from the encompassing condition,
process it and transmit it to the base station or sink. Information gathering includes information accumulation and transmitting information
to the sink hub. Now and again the example of information gathered is repetitive and there is no need of transmitting such tests to the sink
hub as it will just devour vitality. So care must be taken amid information gathering and transmission.

Alignment:

Calibration is the way toward modifying the crude sensor readings acquired from the sensors into remedied qualities by contrasting it and
some standard qualities. Manual adjustment of sensors in a sensor organize is a tedious and troublesome assignment because of
disappointment of sensor hubs and irregular commotion which makes manual alignment of sensors too costly.

Organization:

Deployment implies executing the remote sensor arranges in certifiable area. It is extremely arduous and lumbering movement and relies
upon the statistic area of the application that how system will be sent. At areas which are difficult to achieve, sensors are dropped from
helicopter or might be in a few areas sensors are set by some topology. Vitality the executive’s issues like battery energize and changing are
difficulties in genuine situations. Sending of sensor systems results in system blockage because of numerous simultaneous transmission
endeavors made by a few sensor hubs. Low information yield is an issue in true situation as system conveys inadequate measure of data.

Restricted Memory and Storage Space:

A sensor is a little gadget with just a little measure of memory and storage room for the code. So as to manufacture a viable security
instrument, it is important to confine the code size of the security calculation. For instance, one normal sensor type has a 16-bit, 8 MHz
RISC CPU with just 10K RAM, 48K program memory, and 1024K glimmer stockpiling. With such a restriction, the product worked for the
sensor should likewise be very little.

Physical Attacks and Security:

The sensor might be sent in a situation open to enemies, terrible climate, etc. The probability that a sensor endures a physical assault in such
a situation is consequently a lot higher than the run of the mill PCs, which is situated in a protected place and essentially faces assaults from a
system. Physical securities of the sensor hubs can't be guaranteed. Assailants may change hub equipment; supplant it with vindictive sensor
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or a fake sensor.
In-arrange processing:

To lessen correspondence costs a few calculations expel or decrease hubs excess sensor data and abstain from sending information that is of
no utilization. As hubs can examine the information they forward they can quantify midpoints or directionality for instance of readings from
other hubs. For instance, in detecting and checking applications, it is commonly the situation that neighboring sensor hubs observing an
ecological component regularly enroll comparable qualities. This sort of information excess because of the spatial relationship between's
sensor perceptions moves the methods for in-arrange information collection and mining.

Decentralized Management:

The vast scale and vitality limitations of numerous WSNs make it infeasible to depend on unified calculations (for example executed at base
stations) to actualize arrange the executives arrangements, for example, topology the board or directing. Rather, sensor hubs must team up
with their neighbors to settle on limited choices, that is, without worldwide learning. As an outcome, the consequences of these decentralized
(or conveyed) calculations won't be ideal; however they might be more vitality proficient than incorporated arrangements. While the
decentralization may prompt non- ideal courses, the administration overheads can be diminished essentially.

Adaptation to internal failure:

Sensor system ought to stay useful regardless of whether any hub comes up short while the system is operational. System ought to most
likely adjust by changing its availability if there should arise an occurrence of any blame. All things considered, well-productive steering
calculation is connected to change the general setup of system.

Vigor:

In request to help the lifetime necessities requested, every hub must be built to be as powerful as would be prudent. In a regular
arrangement, several hubs should work in amicability for quite a long time. To accomplish this, the framework must be developed with the
goal that it can endure and adjust to singular hub disappointment. Moreover, every hub must be intended to be as hearty as could be expected
under the circumstances. Framework seclusion is a useful asset that can be utilized to build up a vigorous framework. By partitioning
framework usefulness into disconnected sub-pieces, each capacity can be completely tried in detachment preceding joining them into a total
application. To encourage this, framework segments ought to be as free as would be prudent and have interfaces that are tight, so as to
anticipate sudden collaborations. Notwithstanding expanding the framework's heartiness to hub disappointment, a remote sensor organizes
should likewise be strong to outside obstruction. As these systems will regularly exist together with different remote frameworks, they
require the capacity to adjust their conduct in like manner. The heartiness of remote connects to outside obstruction can be incredibly
expanded using multi-channel and spread range radios. Usually for offices to have existing remote gadgets that work on at least one
frequency. The capacity to dodge blocked frequencies is basic so as to ensure a fruitful organization.

Deciphering Data and Formation of Knowledge:

Main difficulties for information elucidation and the arrangement of learning incorporate tending to loud, physical world information, and
growing new induction systems. Vulnerability in translated information can without much of stretch reason clients not to confide in the
framework. It is important to create strategies that convert this crude information into usable learning in a vitality effective way.

Heterogeneity:

It is a gathering in which every one of the hubs are not indistinguishable and don't have same ability for example some hub are more
dominant than others. Case of heterogeneous gathering is group engineering in which hub shape a bunch head and accumulate information
from less incredible hub. Heterogeneity emerges when two totally extraordinary WSNs need to speak with one another. Brought together
correspondence interfaces will be required to empower proficient data trade crosswise over differing frameworks and hubs.

Sight and sound Communication:

Multimedia data is gathered and imparted by the sensor organize. Notwithstanding information conveyance modes normal of scalar sensor
systems, mixed media information incorporate preview and spilling mixed media content. Handling and conveyance of sight and sound
substance are not autonomous and their collaboration majorly affects the attainable QoS. They request high data transfer capacity for
transmission.

Continuous Operation:

Many ongoing remote sensor systems must accomplish constant execution over incredibly long lifetimes. While vitality gathering has
appeared as an empowering innovation for long-running remote sensor systems, it additionally acquaints new difficulties with continuous
processor planning because of fluctuating vitality sources and constrained limit of vitality stockpiling.

Synchronization:

Time Synchronization in a sensor arranges plans to give a typical timescale to nearby checks of hubs in the system. A worldwide check in a
sensor framework will encourage process and break down the information accurately and anticipate future framework conduct. A few
applications that require worldwide clock synchronization are condition checking, route direction, vehicle following and so on. Vitality usage
in some synchronization plans is progressively because of vitality hungry types of gear like GPS (Global Positioning System) beneficiaries
or NTP (Network Time Protocol). Sensors should be synchronized with one another, as it might prompt incorrect information estimation.
Some synchronization conventions have high precision so they require more assets which results in vitality misfortune. Along these lines,
synchronization should be executed accurately dependent on the application.

Secure Localization:
A sensor organize intended to find shortcomings will require exact area data so as to pinpoint the area of blame. Shockingly, an assailant
can undoubtedly control non anchored area data by revealing false flag qualities, replaying signals, and so forth.
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Fig(a): wireless sensor nodes in source and storage node

3. SECURITY PROBLEMS

Generally, sensor hubs are thickly sent and they interface with their including surroundings eagerly. They are worked unattended besides
without the nonattendance of any remote checking structure. That is, the hubs are displayed to the hostile condition and furthermore to the
aggressors and at a peril of physically being modified. Along these lines, there is constantly the credibility of getting hubs physically by the
aggressors to strike the WSN. Furthermore, there are loads of security issues in Wireless Sensor Network that can be intelligibly manhandled
by the adversaries to ambush the frameworks. As demonstrated by the security issues in WSN as takes after.

Sensor hubs themselves are reasons for attack for the Remote Sensor Networks. Foes can exchange off or subvert sensor hubs to build full
control of them and use them for irritating the framework. If sensor hubs are exchanged off, The aggressors can know all the private
information set away on them and may dispatch a variety of toxic exercises against the framework through these dealt hubs. For example, the
exchanged off hubs may discard indispensable data or report with wrong or adjusted data to deceive any decision which is taken in light of
this data. The subverted hubs may reveal the cryptographic key information and therefore allow the attackers to deal the whole framework.
False poisonous hubs can be added to exhaust other sensor hubs, pull in them to send data just to it keeping the area of veritable data.

Other than the sensor hubs, attackers can concentrate on the guiding information which is used to keep up the correspondence between
sensor hubs and the base station. The steering frameworks used for WSN requires complete trust between all the taking an intrigue hubs. The
most ideal transport of data in the
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Fig(b): wireless sensor network of routing nodes and sensor

Framework depends on upon the trustworthiness of the guiding information given by various hubs.  False  coordinating information
transmitted by a host may divide framework by deceiving the action to a touch of social event of hubs and along these lines causes
inconvenience in correspondence.

Yet again, the flawed remote medium used as correspondence medium in WSN causes various security issues. The adversary essentially
ought to be inside the radio extent of the hubs. Being there, he can without a doubt get the transmission without achieving any interruption in
the framework correspondence. Along these lines, a foe can assemble delicate information if the transmission isn't mixed. Also, an assailant
can without a lot of stretch mix vindictive messages in the WSN.
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Fig(d): Secure Routing Mechanisms in Wireless Sensors Networks by literature survey

4. SECURITY REQUIREMENTS:

Remote Sensor Network is weak against various strikes like whatever other routine framework, anyway its compelled resource
characteristics and uncommon application features requires a couple of extra security necessities including the common sort out necessities
talk about on a couple of security properties that should be practiced when arranging an ensured WSN.

Information Confidentiality

Data grouping is one of the critical security essentials for WSN because of its application reason (for example, military and key allotment
applications). Sensor hubs pass on fragile data, so ensure that any intruder or other neighboring framework couldn't get private information
catching the transmissions. One standard security method for giving data protection is to encode data and usage of shared key so solitary
arranged beneficiaries can get the fragile data.
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Validness and Integrity

Simply giving data protection is inadequate to ensure the data security in WSN. As an adversary can change messages on correspondence or
inject malevolent message, approval of data andfurthermore sender are similarly huge security necessities. Source approval gives the
genuineness of imagination of the sender. While; data affirmation ensures the authority that the data has not been changed in the midst of the
transmission.

Accessibility

We can't ignore the criticalness of openness of hubs when they are required. For example, when WSN is used for watching reason in
gathering system, unavailability of hubs may disregard to perceive possible miss-shots. Availability ensures that sensor hubs are dynamic in
the framework to fulfill the value of the framework. It should be ensured that security instruments constrained for data protection and
affirmation are allowing the endorsed hubs to appreciate the getting ready of data or correspondence when their organizations are required.
As sensor hubs have obliged battery control, pointless computations may drain them before their commonplace lifetime besides, make them
difficult to reach. Every so often, passed on security traditions or frameworks in WSN are abused by the enemies to drain the sensor hubs by
its benefits and makes them out of reach for the framework. In this manner, security courses of action should be induced so sensor hubs don't
do extra count or don't endeavor to disseminate extra resources for security reason. REQUIREMENT FOR SECURE SENSOR NETWORK

PROTOCOL The recently referenced security necessities are the  fundamental security prerequisites for WSN. Nevertheless, sensor
hubs are constantly at a risk of physically being gotten. Simply fulfilling those basic necessities can't altogether deal with the security issues
made by center point exchange off. Adjust obstruction gear can anchor the data set away on sensor center. Nevertheless, using such hard item
outperforms the cost uttermost ranges of WSN by extending cost of particular sensor center.

Sensors
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Fig(d):Network mode of WSN via internet

Outline secure sensor organize conventions that are strong to hub contain or hub disappointment. Secure conventions can likewise be
created to accomplish the essential security prerequisites. Security conventions for WSN ought to have the ability of giving the
accompanying necessities other than the fundamental security necessities to guarantee appropriate security usefulness in WSN.
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Fig(e):providing security via internet

Data Freshness:

Information Freshness infers that the information is later. This is an essential security necessity to guarantee that no message has been
replayed implying that the messages are in a requesting what's more, they can't be reused. This keeps the enemies from confounding the
system by replaying the caught messages  traded between sensor nodes. To accomplish freshness, security conventions must be
composed in a manner that they can distinguish copy bundles and dispose of them averting replay assault.
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Robustness against Attacks
Security conventions ought to have vigor against assaults. In the event that an assault is performed they ought to be able to minimize the
effect. They likewise ought to be able to identify fizzled sensor nodes and work with the rest of the nodes what's more, overhauled topology.

Resilience

By and by, discovery of bargained nodes and disavowal of their cryptographic keys are not generally conceivable. In this way, a security
convention ought to dependably consider WSN with traded off nodes. In the event that various nodes are traded off, secure conventions
ought to work in a manner that the execution of WSN corrupts effortlessly.

Broadcast Authentication

The base station communicates summon and information to sensor nodes. An assailant can adjust or produce the summons and sensor nodes
perform off base operations tolerating those summons. In this way, secure conventions ought to give communicate validation usefulness for
the sensor nodes.

Scalability

The quantity of sensor nodes in WSN can be of a few requests of extents and the nodes are thickly sent. Once more, the arrange topology of
WSN is changing in nature that is new nodes can be included augmenting the system estimate. In this way, SCALABILITY is an imperative
issue and security conventions and key administration ought to adapt to the expanding system estimate. A security instrument is not a
productive one in the event that it performs well in a little size system yet does not function admirably for substantial size organize.
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Fig (f): Architecture of wireless sensor network
4. ATTACKS IN WSN NETWORK Physical Attack

This strike is generally called center point get. In this sort of strike, attackers increment full authority over some sensor hubs through direct
physical get to. As the expense of sensor hubs must be kept as decrepit as could be took into account WSN, sensor hubs with fixing
components are impossible. This is the reason sensor hubs are defenseless to be physically being gotten to. Physical attacks impact sly
influence coordinating and get the chance to control.

Strikes at Network Layer:

Arrange layer is accountable for coordinating messages from to one another center point which are neighbors or may be multi ricochets
away For example, center to base station or center point to assemble pioneer. The framework layer for WSN is ordinarily arranged thinking
about the power viability and data driven properties of WSN. There are a couple of strikes abusing directing instruments in WSN. A couple
of surely understood ambushes are recorded here.

Explicit Forwarding

Explicit sending is an attack where exchanged off or harmful center point just drops packages of its preference and explicitly propels
bundles to limit the uncertainty to the neighbor hubs. The impact ends up being all the more horrendous when these harmful hubs are at
closer to the base station. By then various sensor hubs course messages through these toxic hubs. Because of this attack, a WSN may give
wrong recognition about the earth which impacts extremely the inspiration driving mission fundamental applications, for instance, military
perception and forest fire checking. This ambush can be connected with forward messages to wrong hubs and as such deceptive the
development.

Two exceptional countermeasures have been proposed against specific sending ambush. One security is to send data using multi way
controlling. Another is distinguishing proof of dealt hubs which are getting rambunctious to the extent specific sending and course the data
searching for an alternative way. Proposes CHEMAS (checkpoint- based Multi-bounce Acknowledgment Scheme), a lightweight security
plot for perceiving explicit sending attacks. This scheme erratically picks different transitional hubs as checkpoints which are responsible for
making assertion. As shown by this arrangement, along a sending way, if a checkpoint center does not get enough certifications from the
downstream checkpoint hubs it can perceive peculiar package adversity and recognize assume hubs.

Sinkhole Attack

In sinkhole ambush, an exchanged off center point pulls in a colossal number of development of enveloping neighbors via exaggerating or
replaying a business of magnificent course to the base station. The attacker can do any poisonous activity with the groups experiencing the
exchanged off center.

Wormhole Attack

Wormbhole is a fundamental ambush, where the assailant gets groups at one point in the framework, tunnels them through a less lethargy
interface than the framework associations with another point in the framework and replay packages there locally . This convinces the neighbor
hubs of these two end centers that these two far away concentrations at either end of the entry are close to one another. In case one end reason
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for the entry is at near the base station, the wormhole section can attract basic proportion of data movement to disturb the coordinating and
operational convenience of WSN. For this circumstance, the attack resembles sinkhole as the adversary at the contrary side of the entry
exposes a better course than the base station.

Hi Flood Attack

In Hello flood ambush, the attacker imparts hey message with an extreme radio transmission to the framework to induce all hubs to pick the
aggressor to course their messages. The affected hubs waste their imperativeness by sending messages to the center which is out of their
radio range.
Sybil Attack

In Syhil attack, a poisonous or subverted center point makes the characters of more than one center or produces identity. This strike has
imperative effect in geographic controlling traditions. In the territory based coordinating traditions, hubs need to exchange zone information
with their neighbors to course the geographically tended to bundles successfully. Sybil attack exasperates this tradition value in the meantime
being at more than one place.
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Fig (h): Various network modes of wireless sensor network protocols via remote node

5. CONCLUSION AND FUTURE SCOPE:

With excessively little sensor hubs, very low power use additionally, beguiling insignificant exertion, Wireless Sensor Network is pulling in
uncountable application spaces to recognize and accumulate data. In any case, these engaging parts made Wireless Sensor Network testing to
consolidate security instrument into it. This paper gives an idea of a critical subset of security issues that Wireless Sensor Network goes up
against because of its incredible framework traits, correspondence and sending structure. Meanwhile, this paper consolidates brief trade on
the basic security perspectives that are required to layout a sheltered Wire Sensor Network. Some Well known strikes and their proposed
counter measures are in addition inspected in this paper with a particular ultimate objective to give an idea in regards to how the adversaries
can truly attack the WSN abusing its vulnerabilities and what kind of security care should be considered while joining security instruments in
WSN. Finally, this paper researches a couple of wears down three fundamental security parts of WSN which are key organization, interface
layer security and secure coordinating. There are in like manner various security parts of WSN, for instance, secure data aggregation,
interference disclosure, secure impediment, etc which are certainly not covered in this paper.
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