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Abstract— High quality of service (QoS) requirements
in - multi-priority wireless sensor networks pose new
challenges to the Internet of Things (I0T). In a multi-event
wireless sensor network (MWSN), nodes generate
different types of data packets with different priority such
as urgent (high priority) or normal (low priority), with
different traffic proportion. High-priority packets require
faster transmission and higher reliability in the network. In
many recent research works, the existing media access
control (MAC) protocol for MWSN has been modified to
increase transmission efficiency and priority but has not
yet taken into account different priority traffic proportion.
Therefore, the we propose an energy-efficient MAC
algorithm that combines multiple priorities of data packets
to match the traffic proportion, called PT-MAC. PT-MAC
supports multi-events by considering four different packet
priorities and employs a new approach to adaptively
adjusting contention windows. The mathematical
estimation with different priority traffic rates is also done
in combination with the simulation in the paper, showing
that PT-MAC ensures better performance, especially
energy saving up to nearly 40 % when compared to the
predecessor protocol TMPQ-MAC.

Keywords — loT wireless sensor network, medium

access control, energy efficiency, priority traffic
proportion.

I. INTRODUCTION

Recently, Internet of Things (loT) and related

technologies have been rapidly developed and deployed
worldwide. 10T allows connecting not only people with
each other, but also connecting physical devices based on
low-cost sensors or smart objects, which can observe and
interact with their surroundings [1-3]. Despite the Covid-
19 pandemic, the 10T market is still growing rapidly. It is
predicted that by 2025, there will be more than 30 billion
loT connections and on average each person has nearly 4
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IoT devices [4]. Thanks to the sensing, collecting,
processing and exchanging capabilities of sensor nodes
(SNs) or smart devices, 10T has attracted considerable
attention and is deployed in various applications such as
smart wearable devices, forest fire monitoring, weather
forecast... [5- 8]. The rapid growth of 10T applications has
increased the need to support multi-priority sensor data in
multi-event wireless sensor networks (MWSNSs). This has
posed a number of challenges and network performance
problems due to the computational and power limitations
of smart sensors/devices [1, 5]. Data from multiple sensor
sources is expected to be transmitted simultaneously and
instantaneously to selected receivers with different quality
of service (QoS) and reliability requirements [9]. For
example, data events such as warning (emergency)
messages need to be delivered instantaneously with high
reliability to satisfy QoS requirements while other data
packets such as information and maintenance messages
(normal) does not require immediate transmission. To deal
with  such new challenges, providing flexible,
instantaneous, and reliable QoS-assured communications
becomes essential for 10Ts to efficiently serve high-priority
data[1, 5, 9].

Many research works have been developed to address
the flexible requirements of QoS [10-12] and different
priority data transmission requirements, while ensuring
certain energy efficiency in WSN [12-14]. These studies
have taken into account the priority and requirement of
energy consumption separately or simultaneously and can
be classified into three main groups based on their
approach: application layer, defining priority route/queue
and MAC layer. Each approach has its own advantages and
disadvantages. For example, routing/queuing and
application-layer priority-based approaches may vyield
better end-to-end performance in terms of reliability, but
these studies may encounter many difficulties in achieving
high energy efficiency [15-17]. In contrast, the MAC layer-
based approach can reduce power consumption while
maintaining communication quality [10, 18, 19]. This is
because the MAC protocol has direct control over
transceivers that consume most of the power, thus having
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a significant impact on network life. Therefore, it is
necessary to develop MAC protocols in the direction of
considering data prioritization and saving energy. These
protocols should be able to support emergency situations
where multiple sensor nodes must transmit the appropriate
data simultaneously and with the lowest possible delay to
the receiver, for the receiver to assess the severity. of the
situation [18,20]. The works of [13, 20] use multi-priority,
but [20] assigns priority based on remaining energy, rather

than data priority, and also does not guarantee the latency
of terminal packet. In addition, the study [13] considers a
limited number of data priorities and does not consider
different traffic rates. Therefore, it is necessary to develop
an energy-efficient MAC protocol that efficiently adapts
with different packet priorities to ensure QoS in the
network.

*  TMPQ-MAC: p-persistent where p=1/M, window closed at the arrival of first RTS
p4, closed at the end of Tw for other RTSs.
*  PT-MAC: Window positions are set follows RTS priority and when received first
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Figure 1: The operation of PT-MAC

In this study, we propose an algorithm in MAC that
supports multi-priority in multi-event WSNs and computes
traffic-based contention window, named PT-MAC. The
proposed protocol improves wireless sensor network
performance in terms of end-to-end latency, packet success
rate, and power consumption. Furthermore, PT-MAC uses
adaptive congestion windows based on the priority and
traffic ratio of different priority data to ensure end-to-end
packet delay. It exploits a combination of collision
avoidance and event priority-based servicing with four
priority levels. The preliminary idea of this paper was
presented at an international conference [21]. In which, the
initial idea of an adaptive collision avoidance scheduling
scheme using both data prioritization and traffic adaptation
and its performance is briefly introduced. To clarify the
efficiency of the developed PT-MAC, we add a
mathematical estimate for energy consumption. The
obtained simulation results demonstrate that our developed
solution outperforms its predecessor, TMPQ-MAC [22].

The rest of the paper is structured as follows. Part Il
describes the proposed PT-MAC scheme. Part Il is a
mathematical estimate of energy consumption. Part IV
presents the results of matching simulation with TMPQ-
MAC protocol, and the final part is the conclusion.

No. 03 (CS.01) 2023

II. PROPOSED SOLUTION

The proposed PT-MAC protocol uses a fixed duty cycle
that describes the awake and sleep periods of the node.
However, wake and sleep times can be adjusted according
to application requirements. To deal with collisions or
hidden endpoints, RTS/CTS handshakes are used. If a
sending node needs to send a packet, it generates and
transmits an RTS message to the receiver (sink) at random
during the contention window. The RTS message includes
the required data transmission time, expressed in NAV.
After receiving the RTS successfully, other sending nodes
will go to sleep during the NAV period to avoid power
consumption for the node to stay awake and for the entire
network. Then, the receiving node selects the sender node,
generates and sends the corresponding CTS message to the
selected sending node to notify the node which has the data
to send. As soon as the appropriate CTS packet is received,
the selected sender can start transmitting its data. On
successful data reception, a corresponding ACK packet
will be sent from the receiving node to the sending node.
The S-MAC protocol mentioned in [23] also effectively
saves network power and ensures relatively low latency
due to small competition window by sending CTS as soon

JOURNAL OF SCIENCE AND TECHNOLOGY ON INFORMATION AND COMMUNICATIONS 52



Trinh Nguyen Chien, Thuy Le Thanh, Hang Nguyen Thi Thu

as first RTS is received. However, S-MAC does not
incorporate packet prioritization and treats all packets
equally, resulting in all packets with the same latency and
reliability. Therefore, to meet different data transmission
requirements, a data discriminating mechanism is needed
to support low latency and high reliability for high priority
data. Therefore, in PT-MAC protocol, we inherit the idea
of prioritizing data of MPQ-MAC and TMPQ-MAC
protocols [22, 24]. We differentiate priorities based on
sending traffic. Assume that the network supports N traffic
types, in other words, up to N priority levels will be applied
and a higher priority value is assigned to the more
important data type. For example, in a network with four
types of traffic (N = 4), urgent traffic has priority of 4, most
important, important, and normal traffic has priority 3, 2
and 1 respectively. Furthermore, the collision window will
be divided into four sections according to traffic types.
Figure 1 shows the operation of the PT-MAC for two
consecutive cycles, during which the priority information
of data packets generated at the application layer is passed
down to the MAC layer.

PT-MAC uses receiver-initiated approach, after waking
up, the receiving node senses the shared media for a
guaranteed time T, and broadcasts Wake-up Beacon to all
potential sending nodes ability to announce it is ready to
receive data. A sender node can adjust its contention
window size and position according to its own data priority
and traffic rate. As illustrated in Figure 1, the contention
window is adaptive because the window will be closed as
soon as the receiving node successfully receives the RTS
(no collision). Then, the receiving node starts sending a
CTS and waits to receive data from the selected node.
Assume the network consists of M competing senders as
shown in Figure 1. Then, sender i can immediately send its
data while the other senders go to sleep during that data
transmission. When the data transmission is complete,
sender i goes to sleep while the other senders 1 and M wake
up. Then, sender M sends its RTS in the contension
window earlier than sender i because M ‘s RTS has higher
priority (3 > 2). Such operations will continue until all
senders have successfully send their data. In PT-MAC,
RTS is sent from the sending node with a collision window
that varies with data priority and traffic ratio. In this
scheme, if a sending node has data to send, it first listens to
the channel to check if the channel is free and sends its RTS
frame randomly in the its resized contention window. If the
sender sense the channel and finds the channel is in busy
state, it will re-sense that channel until it finds the channel
in idle state. The starting time for sending RTS is
randomised to avoid collision of RTSs with the same
priority from other senders.

The pseudo code for RTS sending procedure in its
specified contention window is shown in Figure 2. Thus,
in PT-MAC, the RTS with the highest priority will have a
chance to appear earlier than other packets with lower
priority, so the delay of the highest priority packet will be
lower than the lower priority packet. By doing so, the PT-
MAC protocol will shorten the sending node's waiting time
to receive CTS, compared to the T,, of the MPQ-MAC and
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TMPQ-MAC protocols. In MPQ-MAC and TMPQ-MAC,
the contention window closes when the receiving node
receives the highest priority Tx Beacon (or RTS)
(adaptation window only applied for priority 4) or when
T,, expires. The window size is fixed with lower priority 1,
2 and 3. So all sending node expends energy to stay awake
and send its RTS in fixed window T,, which can lead to
RTS collision and wasted energy.

1: procedure POSITIONING WINDOWS AND SENDING RTS
IN PT-MAC
input: j, traffic rate, channel status
ouput: j-priority window location and size, RTS is
randomly sent in the window in free channel status

2: for sender i

3: Determine the corresponding priority j and the
corresponding traffic rate

4: Locate the window and assign the j-priority window
to the priority position, the highest-priority window
to be placed first, and the lower-priority window to
follow.

5: Estimate the proportional priority window size
according to the corresponding traffic ratio.

while sensing the channel do
if the channel is free then

8: At the assigned time, the sending node sends its
RTS randomly in the collision window assigned in
steps 4 and 5.

9: else

10: Go back to step 6
11: endif

12: endwhile

13: endfor

Figure 2. Pseudo code for positioning windows and sending
RTS in PT-MAC

. MATHEMATICAL EVALUATION

A. Assumption

In this paper, we study an loT wireless sensor network
consisting of a receiver node at the network center (sink)
and a predefined total number of sending nodes randomly
and uniformly distributed. For computational simplicity,
the network model considers only single-hop
communication with the sending and receiving nodes being
considered within each other's wireless transmission range.
The network is targeted to apply to loT and industrial
applications, therefore, limited to small standalone IoT
networks such as smart home, smart garden, and industrial
factory. Furthermore, the main assumptions and notation
are given as follows:

1) M is the number of contension nodes.

2) The maximum number of priorities applied is N, where
the probability of a frame having priority L; (1 < j < N)
is p;. In the TMPQ-MAC protocol, all priority frame types
are assumed to have equal probability, that is, p; = 1/N
with j=1,2,..,.N. For PT-MAC, p; can be changed
adaptively according to different traffic rates.

3) With PT-MAC protocol, all sending nodes use
CSMA/CA mechanism with a contention window to send
RTS packets. The matching protocol, TMPQ-MAC, applies
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CSMA p-persisitet to send RTS. Therefore, the it" sender
node (G; where i € [1... M]) accesses the channel in the
idle state with probability 1 for PT-MAC or probability p;
for TMPQ-MAC with 3} p, = 1.

4) The receiver contention window size of the PT-MAC
is denoted by CW and is the same as T,, in TMPQ-MAC.
5) The PT-MAC sender contention window size is denoted
CW; (CW = X1 CW;) with different priorities according
to data priority and retention rate. quantity of each node.
As for the send node in TMPQ-MAC, the window size
depends on the number of contention nodes and the data
priority.

6) In the considered network, the propagation delay is
expected to be significantly smaller than the idle time and
thus, for simplicity, can be neglected [25].

7) The maximum RTS/TxBeacon retransmission value is
restricted to avoid delay exceeding the acceptance
threshold.

B. Energy consumption

The problem of computing power dissipation is a
difficult problem to calculate specifically, especially in real
situations because there are many parameters, so it can only
be estimated through the differences in the operation of the
network.

1) Transceiver energy model

The energy consumption in a wireless sensor network
has three main components: sensing, communication
(receiving, transmitting) and data processing. In which,
energy for communication is the main part [26]. The node
energy for data transmission is based on the first-order
radio model [27]. In Figure 3, &, is the energy required
to transmit or receive one bit of data, and &gy, is the energy
to amplify one bit of transmitter data, d is the distance
between the transmitter and receiver.

Then, the energy consumed to send a message/frame of
length S to a node in a distance d can be calculated
according to the following formula [27]:

E(S,d) = 2 X €g1ec X S+ €qmp X S x d? (@h)

For communication networks, energy efficiency can be
defined as the inverse ratio of the average energy
consumed for the successful transmission of a data unit.
Thus, the average energy consumption for the transmission
of a data unit is less, the higher the efficiency is [24]. If a
message has to be retransmitted many times due to

Messag (
(S bits) t

Message ( o
(S bits) t

Figure 3: The transceiver energy model of the
sensor node.

Transmit d

Eetec X S XS % d?
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Receive
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dropping during transmission, the energy efficiency will be
reduced because now it can be considered that the size S in
formula (1) will be multiplied by the number of resends.

With the two protocols considered PT-MAC and
TMPQ-MAC, data is delivered from the sensor to the
destination through the SYN, RTS/CTS and ACK
mechanism, so the assumption power for communication
is not only the transmission and reception of data packets
but also for SYN, RTS/CTS frames (Figure 4). In each of
those frames/packets, there are many header bits for the
whole physical layer instead of just information for the
MAC layer or above.

FCl SA | FCS SYNC

Fcl sA | pAa NAV | Fcs [RTS
/Tx-Beacon
CTS
FCQJ sA | DA | NAV | FCS| /ry-Beacon

DA: Destination Address FC: Frame Control
FCS: Frame Check Sequence NAV: Network Allocation Vector
SA: Source Address

Figure 4: Structure of MAC frames in PT-MAC and TMPQ-
MAC.

From the mechanism of data sending and receiving
operation in the Figure 1, it can be seen that the basic
difference in power consumption will depend on the
contention phase of sending RTS (the more RTS sent and
re-sent due to the collision, the more power consumption)
and the duration the node has to stay awake, listening,
waiting to decide whether to send the frame or not (the
longer this duration, the more power will be consumed) but
the consuming power of the data packet and
acknowledgment is the same because there is no longer a
conflict due to the application of RTS/CTS scheme.
Therefore, in the analysis of energy consumption, this
research only focuses on these two basic differences of the
two protocols.

2) One sender case
Assume there is only one sender and so there is no conflict
in sending RTS. Thus the sending probability in this case
is always 100% because th bere is no contention. Figure 5
illustrates the window position and RTS sending delay
time when there is only one send node, the start time of the
collision window is t,,. The packet delay is t,,, is calculated
as the time from the beginning of the collision
window/start of the sending cycle (excluding
synchronization issues) to the moment the data is accepted
by the receiving node (see Figure 1). Consider the duration
from the moment the sender sends the RTS to the moment
when the node has received the data and the sender receives
the ACK as t,. where

tr = trrs + ters + tpata +tackt4 X tsise (1)
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Figure 6: Time to send and receive RTS for PT-MAC and TMPQ-MAC in case of 2
senders with RTS p4 and p2.

3) Two sender case

When there are two senders, if there is no collision, there
will be one node sending data in each cycle, so the average
delay will increase because the next sender is delayed by
one cycle and that node will have to stay awake longer and
the consumed energy increases. In case of a collision
because two senders can send at the same time, the sending
nodes will have to resend the RTS, which will consume
more power for the extra RTS transmission and the time it
takes to resend increased, leading to an increase in energy
consumption during the additional waiting time.

With two sending nodes, there will be 16 pairs of RTS
sent together on the contention window with TMPQ-MAC,
but with PT-MAC, it will less appear because only one
RTS comes first and is acknowledged when there is no
collision. The window will be closed and the other node
will wait after NAV time to be allowed to send RTS. RTS
arrival times will vary due to the randomness at the MAC
layer. Specifically, considering the event that RTS p4 and
RTS p2 want to be sent at the same time, with PT-MAC,
the windows of the two priority categories are separate, so
there is no conflict (Figure 6a). High priority RTS p4 will
be sent in the first cycle while RTS p2 will be sent in the
second cycle. Then we have RTS delay p4 as follow

tap = toa + CWy/2+t, 4

For the RTS p2, it is randomly sent in the CW2 window
of cycle 2 (after cycle 1 for RTS p4 to be sent), so it is
calculated by adding tng delay in the formula (4) as
follow

thpr = topr + CW, + CW5+CW,/2 + t,
= tp+2 X t, + CW, + CW5+CW,/2+CW,/2(5)
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The average extra delay of sending packets will now be
calculated as the ratio of the traffic times the average extra
delay of priority packets p4 and p2, respectively.

Whereas with TMPQ-MAC when the number of nodes
is 2, the sowing probability of each node is random and is
halved (according to the p-persistent mechanism is p=1/2)
to be allowed to send RTS. At this point there are many
possible cases:

- One of the two RTS comes in the window T,,. Then
if RTS p4 comes first and reaches the start of the
window it is the most efficient in terms of delay and
energy because then the RTS p2 sender will sleep
during NAV and wake up to send in the next cycle
without losing a single added RTS p2 (Figure 6b).
RTS p4 will be sent in the first cycle even earlier
than PT-MAC, but by the second cycle, RTS p2
even sent early at the beginning of the T,,window
will only be received at the end of the collision
window T,, (equivalent size CW =cCW,+
CW3+CW,o+CW;) so the average delay will be
higher than PT-MAC.

- Two RTS come in the window T,,. Then there are
two cases where RTS p4 comes first or RTS p2
comes first. The best case is that RTS p4 arriving at
the beginning of the first cycle will ensure better
priority for p4 and reduce the overall delay because
when RTS p4 arrives the window will close, the
node that sends RTS p2 will sleep for the NAV time
and wake up to send on the next cycle. If RTS p2
comes first, the window stays open until RTS p4
arrives, and then it wastes energy for one RTS p2 to
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send and the time RTS p2 sender has to stay awake
in the first cycle also consumes more power.

- Both RTSs come later than T, then the window is
closed and it takes energy for the two nodes to stay
awake when the receiver opens the window again.
The process repeats itself.

- Two RTSs collide (coming together within a certain
period of time in T,,), then both sending nodes will
have to resend the RTS, which consumes more
energy, even the wake time is extended to the next
cycle.

Thus, even in the best case, TMPQ-MAC is still not
more efficient than PT-MAC in terms of delay, other cases
are not as efficient both in terms of delay and additional
RTS to resend, so overall the energy efficiency is lower.
The quality of TMPQ-MAC will be less than that of PT-
MAC.

4) Multiple sender case

When there are many senders, they will have to arrange to
send in turn because there is only one receiver, so the
average delay will increase in both cases of the MAC
protocol. Furthermore, the potential for collision of the
senders increases as the number of concurrent senders
increases. Therefore, the higher the number of competing
nodes, the lower the transmission success rate, leading to
more resends, causing much more delay and resulting in
more power consumption of the sensors.

With TMPQ-MAC, because there is a sending
probability of each node according to the total number of
participating senders, it is not possible to send RTS
immediately, but it can be sent after many rounds of

TABLE Il SIMULATION PARAMETERS

Parameters Value
Number of senders 1-14
Eolec 50nJ/bit
Eamp 100pJ/bit/m?
Number of RTS 7
retransmission (TxRetries)

Number of priority 4
Bandwidth 250kb/s
MAC header size 11 byte
Application header size 5 byte
Packet length 28 byte
ACK size 11 byte
CCA 0.128ms
Physical frame header 6 byte
Ta 6,7ms
CW [Ty 10ms

sowing, so the RTS will have to be delayed, moreover the
p-value is fixed whether it is in the first sending cycle or in
later sending cycles (when there is a previously sendable
node). This will lead to an extended delay. What is more,
the window is always open for multiple nodes that can send
RTS after a node has sent RTS leading to a higher
probability of RTS collision than with PT-MAC, resulting
in more power consumption of TMPQ-MAC than PT-
MAC as the number of nodes increases.

V. SIMULATION RESULTS AND DISCUSSION

This section presents the results of evaluating and
comparing multi-event WSN loT performance using PT-
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MAC with TMPQ- MAC simulations based on Castalia 3.3
[28] and OMNeT++ 4.6 [29] using CC2420 [30].
A. Simulation Parameters

Table Il presents the main parameters in the simulation.
The node (receiver sink) is placed in the center of the 10m
x 10m sensor area with the sensor nodes (senders)
randomly scattered. Each sender sends packets of events at
a rate of 1 event per second (that is, one packet per second),
with a different priority packet traffic rate and four priority
levels. The RTS/Tx-Beacon and CTS/Rx-Beacon
frame/packet sizes are 14 bytes and 13 bytes, respectively.

The performance parameters evaluated in the simulation
are:

e Packet Loss Rate (PLR): It is the ratio of the total
number of packets that do not reach the receiving
node to the total number of packets generated
from all sensor nodes.

o Energy Efficiency: Evaluated by the inverse ratio
of the average power consumption to successfully
transmit one data bit (mj/bit). Thus, the less
energy consumed, the higher the efficiency.

B. Simulation Resutls
1) Delay and packet loss rate

Figure 7 shows the delay and packet loss rate of different
priority packets in wireless sensor networks using PT-
MAC and TMPQ-MAC with the different number of
concurrently senders.

As can be seen, PT-MAC makes the network more
efficient with lower latency and very low packet loss rate
(from 0% to less than 0.004%) with all packet types. The
immediate acceptance of the first incoming RTS in the PT-
MAC helps to avoid unnecessary collisions since the first-
to-end RTS reception of the T, collision window like
TMPQ-MAC. As the number of senders simultaneously
increases, the frequency of collisions increases, resulting in
higher packet loss rates and increased delays.

40 180
By PLR-TMPQ-MAC normal
35 | EZZZAPLR-TMPQ-MAC critical 160
' PLR-PT-MAC normal .
a0 | @@ PLR-PT-MAC critical 140
------ Latency-TMPQ-MAC normal |
Latency-TMPQ-MAC critical .- 120
. S Latency-PT-MAC normal_.-" -
xR o —a— Latency-PT-MAC critjcal 1009
P Q
; 80 g

2 4 6 8 10 12 14
Number of concurrent senders

Figure 7. Latency and PLR of data packets with PT-MAC and
TMPQ-MAC.

TMPQ-MAC has a high packet loss rate, which
increases from over 2% to about 17% as the number of
concurrent senders increases. With TMPQ-MAC, the
collision window will open until the end of T,, in case the
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sending node does not have the highest priority, during
which T, multiple nodes can send RTS. When the window
closes, the receiver chooses the received highest priority
RTS for response. When the number of retransmissions is
limited, many RTSs are not sent successfully, resulting in
many packets not being sent to the receiver.
2) Efficient energy consumption

Figure 8 shows the average power consumption
efficiency for PT-MAC and TMPQ-MAC data
transmission. It can be noticed that as the number of
senders increases from 2 to 14, the average power
consumption when using TMPQ-MAC protocol in case of
normal and emergency traffic increases rapidly from 0.28
mJ/bit to 1.40mJ/bit and 0.27 mJd/bit to 0.74 mJ/bit
respectively. The packet loss rate increases when the
number of concurrent nodes increases as shown in Figure
7. Meanwhile, with the PT-MAC protocol, this
consumption only increases very slowly from 0.23 to
0.26mJ in both traffic cases, corresponding to a saving of
15% to 80% of energy compared to TMPQ-MAC,
equivalent to over 40% of average power under simulated
conditions, the more nodes increase, the better the
comparative power efficiency. This result shows the
advantage of the PT-MAC protocol over TMPQ-MAC in
terms of energy efficiency and the adaptation of PT-MAC
to the traffic ratio (when the traffic rate changes, the PT-
MAC mechanism changes and keeps relative stability in
average power efficiency).
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Figure 8. Energy consumption comparison of PT- MAC and
TMPQ-MAC.

V. CONCLUSION

In this paper, we introduce a new MAC protocol that is
based on data priority and adapts the traffic ratio of priority
data types to improve multi-event 10T wireless sensor
network performance. The proposed solution to apply
priority processing on the collision window is called PT-
MAC. This is a media access control solution that
combines two mechanisms of SMAC and TMPQ MAC
protocols to improve wireless sensor network
performance: 1) CSMA/CA with earliest RTS acceptance
mechanism and 2) priority on the contention window based
on the data type and priority data traffic rate. The
estimation results and performance evaluation of the multi-
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event 10T wireless sensor network using the PT-MAC
access control solution are compared with the recent
typical access control solution TMPQ-MAC. Our new
solution is capable of significantly improving system
performance with low packet loss rate and relatively stable
and less average power consumption than TMPQ-MAC
under different traffic rate conditions.
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PHAN TiCH HIEU NANG GIAI PHAP MAC DUA
TREN TY LE LUU LUQNG UU TIEN TRONG
MANG CAM BIEN KHONG DAY PA SU KIEN

Tém tit —Yéu cau vé chat luong dich vu (QoS) cao
trong cic mang cam bién khong day da vu tién dat ra nhimg
thach thirc mai Ién Internet of Things (IoT). Trong mang
cam bién khong day da sy kién (MWSN), cac nit tao ra cac
loai goi dit liéu c6 murc vu tién khac nhau nhu khan cép (uu
tién cao) hodc binh thudng (wu tién thip), véi ty 1& luu
luong khac nhau. Cac goi c6 mirc wu tién cao yéu cau dam
bao truyén nhanh hon va d¢ tin cdy cao hon trong mang.
Trong nhiéu nghién ctru gan day, giao thirc kiém soét truy
cap phuong tién (MAC) hién c6 cho MWSN di dugc dicu
chinh dé ting hiéu qua truyén tin va xét muc do wu tién
song van chura xét t6i ty 1¢ luu lugng wu tién khac nhau. Do
d6, nhom tac gia dé xuit mot giai thuat MAC tiét kiém
nang lugng két hop da wu tién ctia cac géi dit liéu sao cho
phu hop theo ty 1¢ luu lugng, duge goi 1a PT-MAC. PT-
MAC hd trg da su kién béng cach xem xét bdn muc d6 wu
tién khac nhau ctia géi dir li¢u va st dung mot cach tiép can
méi dé diéu chinh cira s6 tranh chdp mot cach thich tng.
Viéc udc lugng toan hoc vdi cac ty 1€ luu lugng uu tién
khac nhau ciing dugc thyc hién két hop véi mo phong trong
bai bao cho thdy rang PT-MAC dam bao hiéu ning tot hon,
dic biét 1a tiét kiém nang luong ti gan 40% khi so sanh
v6i giao thirc tién nhiém TMPQ-MAC.

Tir khéa — Mang cam bién khong day 10T, diéu khién
truy nhap phuong tién, hi¢u qua nang lugng, ty 1€ luu luong
uu tién.
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