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Abstract 

In telecommunications, Fifth Generation (5G) is a successor of the Third and Fourth 

Generation (3G & 4G) mobile phone technology standards. A 5G system provides 

mobile ultra-broadband Internet access among mobile devices for the conceivable 

applications that includes amended mobile web access, IP telephony, gaming services, 

high-definition mobile TV, video conferencing, 3D television and Computing. In certain 

applications, the typical and difficult task is to keep up the reliability in data 

transmission for an uninterrupted service that needs consistent network connectivity. The 

reliability criteria fully depend on proper handover, loss less packet delivery and energy 

efficiency of the nodes in the network. The conventional Transmission Control Protocol 

(TCP) has been the choice, of-course by compromising data transmission speed and 

other Quality of Service parameters with the 5G speed of 100 Megabits per Second. 

Moreover the mobility management is also a tough task using TCP in 5G heterogeneous 

environments results degradation in overall performance. To meet out the above 

problems, the aim of this paper is to develop a wireless network that works with the 5G 

speed. In addition to that the Multihomed based Network Algorithm (MNA) has also 

been developed using Stream Control Transport Protocol (SCTP). The simulation results 

clearly indicate that the proposed network along with the algorithm imparts an attractive 

outcome in terms of Quality of Service with the performance parameters like 

Throughput, Transmission time and Energy. 

 

Keywords: Fifth Generation (5G),Quality of Service (QoS), reliability, Stream Control 

Transport Protocol (SCTP) 

 

1. Introduction 

 
The fifth generation (5G) of mobile communication networks provides a multitude of 

real time and non-real-time services on top of an IP-based platform. Subscribers can 

make use of these services with existing WPAN, WLAN, WMAN, and WWAN 

technologies and broadband wireless access. Thereby, 5G networks require a high 

demand regarding mobility management. On the other hand, nodes participating in the 

communication access must maintain the consistent signal processing without hand over 

problem and for that transport protocol plays a vital role. The packet delivery also must 

be ensured at any cast irrespective of the node availability for every time with utilization 
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of nodes based on its energy efficiency[12]. The transport protocol takes the 

responsibility in carry forward the data by choosing the opt node which is an important 

aspect for the successful delivery [13]. The conventional Transport control Protocol 

(TCP) is a traditional option, which is of course reliable but posing shortcomings in 

speed and path failure often minimizes the performance of the 5G networks[15].  

The quality of service (QoS), also however, poses high demands in mobility 

management in the form of location management (Tracking a mobile user for service 

delivery) and hand-over management.  (Redirects an ongoing session between 

nodes).Since, the 5G (Long Terminal Evolution) networks support mixed voice, video 

and other messaging traffic data such as bandwidth capacity, propagation delay, and 

reliability are the performance constraints [16]. In the Wireless Local Area Networks 

(WLANs) or cellular systems, most lost packets are fundamentally due to the large 

amount of bit error rates in the wireless networks and the possibility of the handovers 

between two cells and base stations [14]. In the mobile systems, however, most lost 

packets accrue are due to medium congestion and route breakages where the transport 

protocol plays a main role [17]. 

Service interruption or packet loss requires seamless and lossless, intra-technology 

and inter-technology handovers, the selection of Transport protocol is an important issue. 

One of the main requirements of 5G systems is that the nodes should not feel any 

difference between a wired and a wireless network, and they should have multiple 

options for connectivity over heterogeneous networks. In other words, it needs a new 

adaptive, reliable, and efficient TCP that is able to fulfill these requirements. The direct 

approach to enhance the performance of TCP for the 5G networks is to modify the TCP 

itself because TCP still represents one of the major causes of poor performance in a 

wireless environment [1]. 

On the other hand, Stream Control Transmission Protocol (SCTP) is a reliable 

message-oriented transport-layer protocol that can be used on top of IP networks for end-

to-end communications in-sequence packet delivery and rate-adaptive congestion 

control. SCTP operates in a way of multiple and multiplexed simultaneous streams 

where TCP can handle only a single stream of data per connection [2]. The most notable 

features provided by SCTP is multihoming in that the end points can use multiple IP 

addresses for the connection which increases network-level fault tolerance [18]. If, 

during the connection, one of those fails, an a5Grnative available path could be well in 

used to complete the access between points is a major high light for the 5G mobility 

management. SCTP is resistant to Denial of Service (DoS) attacks by means of a cookie 

mechanism in the initial connection procedure (INIT ACK). SCTP also supports 

unreliable transport like UDP for certain times and out-of-order packet delivery [11]. 

Therefore, SCTP can impart the best of both TCP and UDP capabilities. So the objective 

of this paper is to develop a wireless network for 5G.Also using SCTP, a Multihomed 

based Surveillance Network Algorithm has been proposed with the aim in increasing 

network performance [22]. 
 

2. Overview on Mobility Management Approaches 

 
The design of a wireless networks for 5G must address the following issues: (i) 

minimization of transmission time in the service delivery, (ii) ensuring guaranteed 

quality of service (QoS) of applications, and (iii) an efficient and robust algorithm must 

be designed so as to select the network in a mobile environment to determine the exact 

location of a mobile nodes. Already there were many papers published regarding 
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mobility management of 5G networks and none of them actually took use of SCTP as 

transport protocol. 

 Handoff management is for a mobile node keeps its connection active during its 

movement from one access point to another. The main thing in handoff management 

includes the initiation of handoff, new connection generation and maintains the delivery 

of the data from the old connection path to the new connection path with guaranteed QoS 

[18].  

 A number of mobility management mechanisms in homogeneous networks have 

been discussed [20]. They concluded Mobility management in heterogeneous networks is 

a much more complex issue and usually involves different layers of the TCP/IP protocol 

stack. Network layer mobility protocols use messages at the IP layer, and are agnostic of 

the underlying wireless access technologies [21]. They stated that link layer mobility 

mechanisms provide mobility-related features in the underlying radio systems [19]. The 

cross-layer protocols that are more common for handoff management discussed and 

these protocols aim to achieve network layer handoff with the help of communication 

and signaling from the link layer [23,24] Mobile IP regional registration  hierarchical 

Mobile IP [25], and intra-domain mobility management protocol (IDMP) [26] are tunnel-

based micro-mobility protocol. A novel solution that ensures interoperability between 

several types of wireless access network is given by the developing IEEE 802.21 

standard [27]. The IEEE 802.21 is focused on handover facilitation between different 

wireless networks in heterogeneous environments. 

 In the past research on TCP over wireless, the issue of packet loss due to link 

errors is assumed to be lost due to congestion by TCP and the sender initiates congestion 

avoidance unnecessarily. Examples of these suggested improvements include TCP-DCR 

[3], Explicit Loss Notification [4], Syndrome [5], Explicit Bad State Notification [6], and 

Partial Acknowledgements [7]. Other methods hide the unreliable link by performing 

local TCP retransmissions, such as Snoop [8] and WTCP [9]. The other background on 

these issues can be found in [10]. 

 

3. Proposed Multihomed Wireless Network 

 
The proposed wireless network is shown in Figure 1, which comprises two paths for 

transmitting node and receiving node with the availability of more than one option for 

forwarding data. Source and Destination are having 2 IP based paths forming primary 

and secondary paths. The intension in providing multiple IP is to create an opportunity 

for the source node to send the data based on the availability of paths. A 4th generation 

network an IP-based mobile system that provides access through a collection of radio 

Interfaces. Here 5G parameters have been taken to have an uninterrupted seamless 

roaming/handover and best service even with the combination of multiple radio access 

interfaces like Bluetooth, GPRS in the form of single network. 
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Figure 1: Proposed Wireless Network using SCTP multihoming Concept 
 

Figure 2 shows the dynamic architectural framework of the proposed wireless 

network. Each mobile device is allocated a unique 48-bit address. This address is derived 

from the IEEE 802 standard. With this address, mobile transceivers can communicate 

with each other in only one hop range. In addition to this address, a logical address such 

as IP address for finding multi-hop routes easily in networks which is shown in Figure 3. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Communication Flow in the Multihomed Wireless Network 
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Figure 3: Proposed Cluster based Structure 
 

The aim of creating more IPs in a single node is not only to keep up the successful 

delivery of packets and but also to improve the transmission quality. The proposed 

network complies with 5G specifications that use OFDM in uplink and downlink. It also 

offers peak data rates of 128 Mbit/s downlink and 56 Mbits uplink over 20 MHz wide 

channel The proposed 5G Wireless network takes advantage of additional efficiency, 

lower latency and the ability to handle ever-increasing data traffic. The proposed 

multihomed architecture renders a failure free path for transmitting data. 

 

3.1 Multıhomed Based Network Algorithm (MNA) 

  

 To increase more reliability in the proposed wireless sensor network the node 

relationship is maintained in forming the network of providing more than one 

transmission path logically. The multihomed based surveillance network algorithm 

(MNA) algorithm is illustrated as follows. 

 

STEP 1 Node confirms the event occurrence first. 

STEP 2 Node reads its memory to acquire its neighbor’s logical address. If it is 

correct means, the information will be carry forwarded. 

STEP3 If no neighbors exist, then it puts itself in idle state and starts inquiry 

procedure 

STEP 4 If N=1, then sensor node is having only neighbor, so it has to  transfer the 

data through that node only. 

STEP 5 But if N>1, then the node of interest sends the information through the 

node which has higher energy than other nodes but located in short 

distance.                   (OR) 

If N>1, the higher energy node seems to be located at longer distance 

then, it selects the shortest path node with minimum energy to carry the 

data to its next node. 

STEP 6 Now the selected node is responsible for the data, which selects the path 

to take up the proceedings. 

STEP 7 Node then goes to step 1 and repeat the same procedure.  

 

 This procedure continues unless or until data reaches the destination. 5G 

offers a peak speed of more than 100Mbits per second with a High Network capacity at 

least 10 times that of 3G systems and provide fast/Seamless handover across cross 

multiple wireless and mobile networks. So the reliability measure is to be fixed as 
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confirmed data transmission using SCTP in 5G wireless network. In conjunction with 

existing methods using TCP, the proposed achieves the amount of success of data 

delivery. The paper also illustrates the potential parts of SCTP in 5G wireless network 

that gains with reliability. It suggests ways in which a 5G wireless system can solve 

some important problems with existing TCP based systems including loss of throughput 

due to congestion, and large end-to-end delays. Since 5G wireless networks are based on 

all-IP framework and heterogeneous access technologies, the design of efficient mobility 

management mechanisms is playing ever important role in providing seamless services.  

 

4. Experimental Results and Outcome 

 
In this simulation study, three performance constraints were considered: (1) The 

Network Throughput(S) is the amount of data correctly received in a given time to the 

overall capacity of the network. (2) The Constant Bit Ratio (CBR) is the measure of 

delay in time taken by the destination to send the data. (3) The Transmission time is the 

quality parameter to determine the time taken by the source node for a successful 

delivery of data. The Figure 4 shows the comparative analysis of CBR for the proposed 

network using TCP and SCTP. From the study, it is clearly identified that the proposed 

5G network using SCTP has an attractive CBR value than the TCP. 

 

 
Figure 4: Nodes Vs. CBR Ration for TCP and SCTP 

 

 
Figure 5: Nodes Vs. Transmission time for TCP and SCTP 
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The Figure 5 shows the comparative analysis of Transmission time for the proposed 

network using TCP and SCTP. From the study, it is clearly identified that the proposed 

5G network using SCTP has an attractive CBR value than the TCP. 

 

 
Figure 6: Nodes Vs. Through for TCP and SCTP 

 
The Figure 6 shows the comparative analysis of Throughput for the proposed network 

using TCP and SCTP. From the study, it is clearly identified that the proposed 5G 

network using SCTP has an attractive CBR value than the TCP.  

 

 

Figure 7.Nodes Vs. Energy for TCP and SCTP 

The Figure 7 shows the comparative analysis of Energy calculation for the proposed 

network using TCP and SCTP. From the study, it is clearly identified that the proposed 

5G network using SCTP has an attractive CBR value than the TCP. 

 

5. Summary and Discussion 

 The paper has addressed the major issues of self-organization, establishing and 

maintaining QoS and mobility management in 5G wireless networks. The throughput 

gains achievable for a wireless Network using SCTP are 84% in. This paper also 

discusses multihomed algorithm using SCTP gains possible with networks. The main 

restrictions in implementing wireless systems are the design of reliable transport 
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protocols. The paper shows that a combination of design of 5G wirelesses network for 

congestion environment and utilization of multihomed property. An attempt was made in 

wireless network to resolve mobility management issues that include fast, seamless 

handovers, quality of service (QoS), security and accounting.  

 

6. Conclusion 

 
This paper provides an analysis and investigation to the behavior and performance of 

TCP and SCTP protocols over 5G Advanced systems. The comparison depends on the 

salient special things such as congestion control, multi-streaming, and data transmission 

reliability. In addition, the possibility to improve the performance of TCP over wireless 

and 5G systems were reviewed too. Based on previous researches, the employment of 

TCP and SCTP protocols over 5G-Advanced network was discussed with the 

explanations to the downside and the limitation in using TCP protocol over large-

bandwidth low-latency networks. Additionally, the comparisons between TCP and SCTP 

protocols were given out in this paper explained the distinctive employment of TCP and 

SCTP over 5G Advanced networks with the key features of SCTP protocol. From the 

results, it can be clearly concluded that the proposed multihomed algorithm using SCTP 

proves an edge over TCP in 5G networks in terms of reduced packet loss, less 

transmission time and Attractive energy consumption.   
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