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Abstract. In some emerging mobile applications, the UDP has advantage for
service latency. However, retransmission mechanism is essential to deal with the
losing packets while the service is based on UDP protocol. The timer for retrans-
mission could be deployed on sender side or receiver side. To compare these two
approaches, we investigate the relationship between service latency and losing
packet rate in simulation. The results show that deploying the timer on receiver
side obtains higher performance than the traditional method does within unstable
channel environment. A new retransmission algorithm is proposed to emerging
mobile applications.

Keywords: Retransmission - Timer - Mobile computing - IOT - UDP - TCP

1 Introduction

A large number of mobile applications are emerging as 5G networks are being deployed.
To satisfy the traffic demand, some new approaches are proposed to improve network
routing and measurement [1-3]. Based on user behavior [4—6] and traffic flow analysis
methods [7, 8], we can improve the transmission process. Some new scheduling strategies
are proposed to improve user scheduling [9—12], to raise spectral resources utilization
[13-16], save energy [17-19], guarantee quality of service [20-23]. Based on end side
network traffic analysis [24-26], we can manage and improve the end user experience
[27-30]. Through traffic reconstruction [31-33], we can characterize the traffic flow
and the transport protocol can be redesigned [34—36]. However, the high latency of edge
wireless networks deteriorates the user experience of mobile applications. In some cloud
based services, especially vehicular service, the TCP protocol causes extra delay [37].
For reliable transportation, the timer is very important [38, 39]. In the network
protocol layer, the commonly used transport layer protocols are transmission control
protocol (TCP) and user datagram protocol (UDP). TCP provides the high reliability.
UDP takes lower delay. TCP is a connection-oriented transport layer protocol, which
requires the establishment of a connection by “three handshakes” before carrying out
transmission work. It is also a kind of packet loss detection and message order guarantee.
It can guarantee the correctness and correct order of the data, but the relative transmission
speed is slow. UDP is a kind of connection-oriented transport layer protocol, that is, the
sending and receiving parties can communicate without establishing a connection, and
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provides transaction-oriented simple and unreliable information delivery services. The
transmission speed of UDP is fast and the system overhead is small.

To satisfy the high reliability and low latency demand, we need to combine trans-
mission and UDP protocols. TCP is a connection-oriented service, resulting in the dis-
advantages of slow transmission rate, low efficiency, and high overhead and easy to
attack. UDP is a simple datagram-oriented, unconnected transport layer protocol. With-
out TCP’s handshake, confirmation, Windows, retransmission, congestion control and
other mechanisms, user data transmission rate has been improved to some extent. UDP
is more efficient than TCP and is suitable for communications or broadcast commu-
nications that require high speed transmission and real-time. The internet of vehicles
requires the transmission of a large amount of voice information and road information.
The speed of data feedback is required to be high. If the speed is relatively slow, it cannot
guarantee the access to real-time road information, resulting in inaccurate information
acquisition and user experience will decline. A lot of research shows that the UDP proto-
col is superior to TCP protocol in networks performance. Since the unstable channel of
mobile communication, however, UDP needs an additional retransmission mechanism.

As a common approach, some applications adopt UDP in network layer, and take
retransmission mechanism in application layer. In this paper, we reconsider the retrans-
mission mechanism. We compare the approach of deploying retransmission timer on
sender side and the approach of deploying retransmission timer on receiver side. In [40],
a timer is deployed in client to accelerate the retransmission. We further let the receiver
totally trigger the retransmission.

This paper is divided into four sections. In the second section, we describe the
two approaches and give the algorithms. In the third section, we show and analyze the
simulation results. We conclude in the fourth section.

2 Alternative Retransmission Mechanism and Algorithm

2.1 Deploy Timer on Sender Side

Like TPC, we can set timer on sender side. The retransmission mechanism is illustrated
in Fig. 1.

1) The sender sends packets to receiver, and start timer.

2) Ifreceiverreceives packets, it will send acknowledgement packet to sender to confirm
the received packets.

3) When timer is timeout, the sender will check ACK message and resend unconfirmed
packets. The timer is restarted. The loss of ACK message and data packets will cause
resending.

4) Loop the process until all packets are confirmed by ACK message.
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Fig. 1. Timer on sender.

2.2 Deploy Timer on Receiver Side

Unlike TPC, we deploy timer in receiver. The sender firstly tells receiver the number
of packets that will be transmitted. The receiver requests for these packet and gives
the sequence number it has not received. The timer is deployed on receiver side in this
approach. If timeout, the receiver will send a new request message, namely NACK. The

retransmission mechanism is illustrated in Fig. 2.

1y
2)
3)

4)

The receiver sends request message to sender, and start timer.
If receiver receives packets, it will record the sequence numbers of the packets.
When timer is timeout, the receiver will check received packets. If it has not get all
wanted packets, it will send a new request message to sender and restart the timer.
Loop the process until all packets are received by receiver.
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In this model, the request message can also be called NACK message which includes
packet numbers the receiver want and has not received. The second model can reduce
duplicate packets caused by ACK message losing in crowed channel.

sender

receiver

(getall)

Fig. 2. Timer on receiver.

3 Simulation and Analysis
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In the simulation, we arbitrarily set the transport period is 1 time slot, and set that the
machine would cost 0.01 time slot to transmit one packet to channel. The timeout period
is 3 round trip periods, namely 6 transport periods.

The simulation algorithm of ACK model is listed in Fig. 3.
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While (NumPackets not null)
Record the number of packets sent
Time plus 0.01 * number of packets
simulation returns the number of packets successfully sent
Time plus packet transmission time
If (all packages are not lost)
If (lose rate simulation feedback whether the ACK was
successfully transmitted)
Time record feedback time
Record lost packets, just resend lost packets next time
else
Time record wait 3 times roundtrip time time
End If
Else
Time record all retransmission time
End If
Update the lose rate based on the number of users
End while

While (NumPackets not null)
Record the number of packets sent
Time plus 0.01 * number of packets
simulation returns the number of packets successfully sent
Time plus packet transmission time
If(get the feedback)
According to the feedback to get the lost packages
Resend the lost packages and time record wait 3 times
roundtrip time
Else
Resend all the packages and time record wait 3 times
roundtrip time
End If
Update the lose rate based on the number of users
End while

Fig. 3. Timer on sender.

The simulation algorithm of NACK model is listed in Fig. 4.
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Stepl Do

Step2 Record the number of packets sent

Step3 Time plus 0.01 * number of packets

Step4 Record the number of lost packets

Step5 If (Packets are missing)

Step6 Record the Time to wait for feedback packet
Step7 While (feedback NACK is not received)

Step8 Record resend NACK time

Step9 End while

Step10 Record the wait time after the last successful NACK
Stepl1 End If

Step12 Update the lose rate based on the number of users

Stepl3  End while(all packets are received)

Stepl Do

Step2 Record the number of packets sent

Step3 Time plus 0.01 * number of packets

Step4 Record the number of lost packets

Step5 If (Packets are missing)

Step6 Record the Time to wait for feedback packet

Step7 While (feedback NACK is not received)

Step8 Resend the NACK and time 3 times roundtrip time plus
sending NACK’s time

Step9 End while

Step10 Record the wait time after the last successful NACK

Stepl1 End If

Step12 Update the lose rate based on the number of users

Stepl3  End while(all packets are received)

Fig. 4. Timer on receiver.

The simulation results are showed in Fig. 5 and Fig. 6.
Because the lose rate would increase in crowed channel, the NACK model that
reduces non-effective duplicate retransmission obtain more stable performance.
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Fig. 5. Cost time for send 100 packets. (Horizontal axis is initial lose rate, the lose rate would
update in the process; vertical axis is cost time).
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Fig. 6. Amount of sending for send 100 packets. (Horizontal axis is initial lose rate, the lose rate
would update in the process; vertical axis is cost time).

4 Conclusion

In this paper, we combine the design principles and advantages of TCP and UDP pro-
tocols to design the UDP based retransmission mechanism. The timer is deployed in
receiver; the retransmission process is triggered by receiver. We compare two retrans-
mission models. The first approach sets timer on sender side like TCP, and the second
one sets timer on receiver side. The simulation results show that the second model could
reduce duplicate retransmission and obtain a stable performance.
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