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ABSTRACT

The currently widely used transmission protocol is the Transmission Control Protocol (TCP), which is
designed to prevent network congestion and provide stable packet transmission and transmission rate control. In
TCP communication, according to network congestion, the sending side responds to congestion by limiting the
transmission rate within a unit time. Accordingly, various congestion control algorithms have been proposed to
improve the throughput and latency of various networks. In this paper, we propose a method of controlling the
congestion window (CWND) that can adjust the traffic transmission rate of the TCP transmitting side in the
5G mmWave band network that has been commercialized and operated. To this end, we developed an
algorithm that can recognize network failures that may occur in millimeter wave characteristics and adjust

CWND accordingly. In the final algorithm performance evaluation stage, the data throughput are improved.
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Algorithm 1

1 Initialize the Replay Buffer D

2 Store the state transition profile and Q(s,a) in D
3 while in TCP Communication do

4 Available Bandwidth Estimation based Congestion Control
5 if duplicated ACK occurs then

6 cwnd, sshtresh < (ABE*RTTmin) / segmentsize

7 endif
8

9

1

1

if timeout occurs then
cwnd < 1
0 sshtresh « (ABE*RTTmin) / segmentsize
1 endif

12 if DCTS timeout occurs then

13 begin

14 9 [N N L, P D Ny, 685 IR ]

15 y < predict(g)

16 if Hy = 1then: /* Damaged signal case */
17 CWinax < CWeyr* 2

18 Back-off and retransmit DRTS

19 else: /* Deafness case */
20 Delay transmission

21 Queue scheduling

22 end if

23 endif

24 Observe Reward r;and Store transition set in D and Update Q(s;, a;) based
on max,Q(Se41,a’)

25 End
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Table 1. Parameter for Simulation

Parameter Value
Number of Sink UE 25
Directional Transmission Range 150 m
Traffic Load per Data Flow 3 Gbps
Channel Frequency 58.32 GHz
Channel Bandwidth 2.16 GHz
Antenna Beamwidth %
Number of Antennas 6
Number of Repeated Simulation 50
CWmin 16
CWmax 1024
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