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Executive Summary  

The offered load through the bottleneck link in the transport 

network (TN) can be redistributed to other links that are not 

congested. The TN last mile can be optimized by applying Artificial 

Intelligence, knowledge-based adaptive handovers; theoretically 

improves throughput by as much as 100%* for end users on the 

loaded link to the affected gNB/eNB. When backhaul links are 

unevenly loaded, it is the last-mile of that backhaul link that, more 

often than not, causes congestion compared to other links in the TN. 

All these effects result in lower overall LTE performance, which 

negatively impacts upon both the end users and network operators. 
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The case study was performed by load 

simulators providing the following findings: 

• The PACKETOP Backhaul Overload 

algorithm was utilized to detect 

congestion in the TN as analyzed in 

scenarios with congested links 

within the TN.  

• It is shown that these bottleneck 

links cause delays and degrade the 

overall system performance. The 

Backhaul Overload algorithm is able 

to shift users to less-loaded 

gNBs/eNBs, thereby resolving the 

congestion in the TN.  

• Simulation results found a 50% 

reduction in delay on the link to         

the affected gNB/eNB when the  

PACKETOP Backhaul Overload 

algorithm was active, theoretically 

improves end users throughput         by 

as much as 100%*  

Challenges 

Mobile last mile performance is uneven at 

best. Subscribers demand better coverage 

and more capacity as ever-increasing video 

traffic overwhelms carrier infrastructure on 

5G/4G networks. However, capacity 

upgrades are prohibitively expensive in an 

environment where total revenue and 

average revenue per user (ARPU) are under 

constant pressure, and the infrastructure 

demands of 5G are on the horizon. 

Moreover, upgrades don’t address the real 

issue. 

Challenges with and root causes of backhaul 

overload include: 

• Extremely challenging and time consuming to correlate multi-

domain data to detect and resolve network issues 

• Difficulty of fulfilling the demand of fully mobile and 

connected society characterized by the tremendous increase 

in the number of connectivity and traffic volume density 

• Laying fiber to connect all the cells to the core is not possible 

in some cases due to the availability problem and the 

deployment cost is high as well  

• Based on the deployment area and user traffic, the 5G/4G 

backhaul network will be a combination of wired (e.g., fiber) 

and wireless backhaul (millimeter wave, and free space 

optics) significantly increases optimization complexity 

Algorithm Functionality 

Knowledge about the load and the delay situation within the TN, 

gathered by the PACKETOP Backhaul Overload algorithm, can be 

utilized to apply load balancing. The implementation of the 

PACKETOP Backhaul Overload algorithm allows the definition of a 

threshold level to identify the congestion level in the TN, which 

defines when load balancing is to be activated. Upon this, load 

balancing is activated by the PACKETOP Backhaul Overload 

algorithm to control the number of UEs connected to the affected 

gNB/eNB. 
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The above chart shows that increasing the 

backhaul load causes the PACKETOP 

Backhaul Overload algorithm to further 

reduce the number of users connected to 

the affected gNB/eNB. Without the 

PACKETOP Backhaul Overload, the number 

of users remains almost constant for all 

gNB/eNBs within the simulation area. For 

the backhaul link load of 10% and 40%, the 

number of users remains relatively 

unchanged. This is due to the fact that 

almost no congestion occurs in these 

scenarios; therefore, the PACKETOP 

Backhaul Overload algorithm is not 

activated. If the congestion in the link 

increases; consequently, the number of 

times the PACKETOP Backhaul Overload 

algorithm publishes recommendations also 

increases. As shown, the number of users is 

reduced to an average of below 15 UEs 

connected to the affected gNB/eNB for the 

backhaul link load of 94%. 

 

The chart below displays the recorded 

delay by comparing the scenarios with and 

without the PACKETOP Backhaul Overload 

algorithm. The results are consistent with 

those in the above chart, showing an 

unchanged delay for the backhaul link load 

of 10% and 40%. With an increased delay in 

the link, the PACKETOP Backhaul Overload 

algorithm is activated frequently; and by 

reducing the number of users connected to 

affected gNB/eNB, the delay is reduced. The 

reduction of delay on the link to the affected 

gNB/eNB theoretically improves 

throughput by as much as 100%* for end 

users. 

 

 

 

 

 
 

 

PACKETOP Backhaul Overload Advantages  

PACKETOP Backhaul Overload algorithm benefits include: 

• Simulation results found a 50% reduction in delay on the link 

to the affected gNB/eNB when the PACKETOP Backhaul 

Overload algorithm was active, theoretically improves end 

users throughput by as much as 100%*  

• Increase 5G/4G network capacity and customer experience 

by automatically resolving backhaul overload issues 

• Correlates multi-domain data to detect and resolve network 

issues 

• Always optimal backhaul link load optimization reduces 

overload conditions  

* Rough estimation: rate < (MSS/RTT)*(C/sqrt(Loss)) [ C=1 ] (based on the 

Mathis et.al. formula) 

 

 

 

 

 

www.PACKETOP.com 


