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Delays in 5G rollout and the growth of encrypted traffic 

COVID-19 forced many operators to slow down their 5G rollout plans and rapidly rethink the 

efficiency of existing network infrastructure. During lockdown some operators faced a surge of 

over 90% in peak throughput, while several of the world’s largest networks saw overall mobile 

traffic grow by 100% (Enea Openwave Microcasts, 2021).  Even for those operators managing to 

roll out 5G, islands of 4G will persist for an extended time.  

 

Looking forward, one thing is clear: 4G will do much of the heavy lifting for years to come, so 

operators need to sweat their 4G assets. This prolonged lifespan of 4G as a complement to 5G’s 

limited coverage creates challenges and severe restrictions on capex for operators who must 

manage traffic growth on 4G while at the same time investing in 5G. 

 

As traffic growth continues unabated, video remains by far the dominant medium. Video 

Streaming and OTT Platforms, Web Conferencing Applications and Cloud Gaming will act as the 

major contributing factors to this extraordinary growth in internet traffic. According to Cisco, by 

late 2022, video viewing will account for 82% of all internet traffic, with video amounting to 4.8 

zettabytes of traffic per year by then (All Internet Traffic, Cisco, 2021). Consumption of video 

will primarily be on mobile devices and even now smartphones account for almost 33% of all 

global IP traffic (Live Video Usage, Cisco, 2021). Currently YouTube accounts for 21% of global 

video streaming traffic, closely behind Netflix, which had 26.6% in 2020 (YouTube Stats, 2021). 

 

New encryption protocols like QUIC, ABR, etc make the situation more complex still. Encrypted 

video is already a huge problem for mobile operators, whose network infrastructure is often not 

capable of identifying it, much less optimizing it. Added to that, more content than ever before 

is being shot and watched in high resolution and in long form (10 minutes or more), meaning 

that the bandwidth required for video transport is soaring which means less control and a 

reduced capacity to manage congestion in the network.  

 

Standing back and considering all the above, mobile operators need to re-examine their smart 

optimization and congestion management strategies.  They need to do this in order to boost 

download speeds, preserve privacy, and crucially free up bandwidth along with the capability to 

inspect and categorize encrypted traffic flows (TCP, TLS, HTTPS and QUIC) in real time, and 

reduce impact on their RAN resources. This situation needs to be addressed intelligently since 

expensive RAN upgrade is not an option.  

 

This e-Brief firstly describes how these challenges can be addressed by Enea Openwave’s 

Congestion Management Suite, along with recent live results achieved in the field at a major 

Tier-1 operator using Machine Learning RAN Congestion Management. Secondly it introduces 

readers to a half-day industry workshop where case studies from mobile operators worldwide 

are presented and all possible solutions summarised.   
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Enea Openwave’s  

Network Congestion Management Suite 

Enea Openwave offers a combination of operational techniques to address congestion issues in 

the network. These are all listed in the Summary section at the end of this e-Brief. Prior to that 

this e-Brief focuses on two recent additions to the solution suite. 

 

Session Congestion Manager (SCM) 

When it comes to delivering a consistent subscriber QoE, conventional network optimization 

solutions are now obsolete. Traditional methods relied heavily on fixed locations and specific 

times of the day, RAN integrations and the use of network probes, to determine congestion.  

 

SCM takes a different approach. For networks where RAN location information is not available, 

SCM detects UE sessions with poor QoE based on configurable metrics and thresholds that 

accurately reflect signs of congestion in the network. These sessions can then also be optimized 

via the accompanying solution Encrypted Video Manager. 

 

 
 

Session Congestion Manager works on proprietary algorithms that take pre-emptive action to 

boost QoE for individual sessions before a subscriber experiences congestion, helping operators 

get more from existing 4G infrastructure. 

This process is transparent to both the RAN and the user equipment, and it does not require 

real-time integration with any element in the RAN or packet core. It correlates subscriber, 

session, network, and per-flow congestion scores to dynamically determine the level of 

congestion. 
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A quick look at SCM’s features: 

 

 

SCM Benefits 
The benefits realized by SCM are summarized in the charts below: 

 

Real Time Visualization of Absolute and Average Subscriber Sessions by Congestion Policy 

 
The Congestion and Analytics dashboard helps the operators to visualize the user sessions in real 

time as per customizable congestion policy and network metrics. 

 

Per Session and Average Downlink Round Trip Time 

 
SCM detects the per session and average network latency by measuring the downlink round trip 

time for different sessions and helps to decide the measures for optimization. 
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Per Session and Average Downlink IP Throughput 

 
SCM detects the per session and downlink throughput for different user sessions and helps to 

optimize and accelerate the traffic. 

 

RAN Congestion Manager (RCM) 

In situations where an operator wants to determine congestion based on the location (cell or 

eNodeB), RCM comes into play. It can be used by the operator for RAN location congestion 

awareness per network attachment point without any RAN integrations. 

 

RAN Congestion Manager (RCM) is a machine-learning based solution which, despite residing in 

the core network, determines localized RAN congestion by analysing trends and variations in 

multiple packets, flows and UE session metrics, grouped by the radio network attachment point. 

RCM thus exposes the congestion status at each RAN location enabling Enea Openwave Traffic 

Management applications to take selective action on individual subscribers and flows to 

proactively manage the load in the network.  

 

 
 

Enea applications include QoE-driven video optimization (Encrypted Video Manager), and per-

application fair usage and bandwidth management policies (IP Traffic Classifier), among others. 
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A quick look at the features: 

 

 

 

RCM and SCM Compared 

 

RAN Congestion Manager Session Congestion Manager 

1. Can be used by operator for RAN location 
congestion awareness per network 
attachment point 
 
2. Detects localized congestion in real-time 
(cell & eNodeB) 
 
3. Uses supervised Machine Learning 
 
4. No RAN integration needed (only ML 
training requires offline RAN data) 
 
5. Reports RAN location congestion status & 
key metrics (throughput, RTT, PLR, etc) 
 
6. Support CPE Access (multiple users behind 
CPE) 

1.  Can be used by operator for user specific 
congestion awareness for specific sessions 
 
2. Detects UE sessions with poor QoE 
 
3. Uses proprietary algorithms to take pre-
emptive action on congestion 
 
4. No RAN integration needed 
 
5. Reports UE QoE status & key metrics 
(throughput, RTT, PLR, etc) 
 
6. Support CPE Access (multiple users behind 
CPE) 
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Live in one of the world’s largest Tier-1 mobile networks  

RCM was recently deployed at one of the world’s busiest mobile networks (measured in terms 

of throughput per day). The benefits that were realized by RCM are summarized in the charts 

below. 

 
   Reduction in the number of highly congested cells  

  
 

When RCM was deployed, there was a reduction of up to 20% in the number of cells 

experiencing congestion, while there was a corresponding increase in the number of less 

congested cells, thus reducing congestion and improving subscriber QoE. 

 

Reduction in downlink PRB utilization (see Definitions) 

 
 

Initially this network witnessed high PRB utilization throughout the day, indicating that radio 

resources were under stress all the time. After enabling RCM in the network, the peak DL PRB 

utilization reduced significantly thereby alleviating the network load. 

 

 

 

20% Reduction 
in the highest 

congested bucket 
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Reduction in packet discard rate 

 
 

Similarly, the high packet discard rate also indicated congestion in the network. After RCM was 

deployed there was a significant drop in downlink packet discard rate indicative of the reduction 

in network congestion. 

 

 

Improvement in downlink IP throughput (QCI9 – see Definitions) 

 
 

The final chart shows the downlink IP throughput (Mbps). The initial low values due to 

congestion were resulting in a poor subscriber QoE. The DL IP throughput improved significantly 

after enabling RCM in the network, with an immediate postive gain in subscriber QoE. 
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The Enea Network Congestion Management Suite - 

Summary 

Operators need to squeeze more from their 4G. In some cases this is in order to get some 

breathing space while they ramp up on 5G and these operators face a sea of 4G and 5G islands 

co-existing. In other cases, there may be no current plan for 5G. In both cases, mobile operators 

must provide a consistently great video experience over existing infrastructure, or risk losing 

customers — and money. 

Enea has proven that mobile operators can effectively manage RAN congestion, optimize, and 

accelerate their traffic, and deliver outstanding QoE with pinpoint accuracy to specific 

anonymized subscribers – before they experience congestion. The number of congested cells 

can be reduced by 15%, creating Radio Access Network (RAN) capacity to deliver 25% more video 

- without investment in new infrastructure.   

Enea’s Congestion Management Suite is provided by the company providing traffic management 

to eight of the top ten mobile operators in the world today and is summarised below. 

 
• Session Congestion Manager and RAN Congestion Manager 

Discussed in the previous sections. More information here 
 

• Encrypted Video Manager  
Intelligently adjusts and optimizes OTT encrypted video to maximize subscriber QoE and 
control its impact on the RAN, packet core network, backhaul and transit links. More 
information here  
 

• TCP & UDP Accelerator Solution 
Accelerates the mobile internet experience through optimal bandwidth utilization and 
TCP/UDP optimization and enables Mobile Network Operators (MNOs) to maximize the 
efficiency of TCP transport layer and observe key session metrics such as RTT, average 
throughput and retransmissions. More information here  
 

• RAN Burst Manager 
Empowers Mobile Network Operators to address the issue of packet discards intelligently 
and prevents packet retransmission from impacting the network throughput performance. 
 

• Traffic Classifier (DPI) 
Packet/flow and session classification provides the widest and most accurate embedded 
deep packet inspection & classification available today and delivers intelligent value-added 
action – ensuring the minimal footprint in the mobile data path for the maximum business 
options. More information here  
 

• Traffic Filter 
Provides the discrete levels of control needed, the flexibility to identify and apply to different 
user types at different times (time of day/day of week), transparently. Combining DNS 
capabilities with meta-data extraction, web categorization can be applied to both encrypted 
and unencrypted traffic flows for the intelligent implementation of access policy. More 
information here  

 
 
 

https://owmobility.com/traffic-management/mobile-data-optimization/
https://owmobility.com/traffic-management/mobile-data-optimization/encrypted-network-traffic-management/
https://owmobility.com/traffic-management/mobile-data-optimization/encrypted-network-traffic-management/
https://owmobility.com/traffic-management/mobile-data-optimization/tcp-optimization/
https://owmobility.com/traffic-management/vdpi-virtual-deep-packet-inspection/ip-traffic-filtering/
https://owmobility.com/traffic-management/vdpi-virtual-deep-packet-inspection/content-filtering/
https://owmobility.com/traffic-management/vdpi-virtual-deep-packet-inspection/content-filtering/
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Benefit Summary 

1. Improvement in RAN and Operator’s Key Performance Indicators (KPIs) 

with NO RAN investment required 

Enea’s Congestion Management products provide a notable jump in the operator’s 

RAN metrics such as: 

a. 15% reduction in highly congested sessions resulting in a higher capacity 

b. 10% reduction in packet drops resulting in a lower latency 

c. 25% higher video delivery 

 

 
 

2. Better Quality of Experience for Subscribers 

Enea’s Congestion Management products help in significantly increasing the overall 

subscriber quality of experience (QoE) by delivering: 

a. A consistent quality of delivered videos 

b. A better browsing experience 

c. An optimized yet appreciable and latency-free streaming experience 

 

 

3. Flexible Congestion Control 

Enea’s Congestion Management products offer a comprehensive dashboard, using 

which the operator can control congestion parameters via GUI. The operator can use 

this dashboard to: 

a. Configure Congestion/QoE levels 

b. Configure metrics for different levels 

c. Configure thresholds for different metrics and levels 

 

4. Congestion Analytics and Management 

The congestion management suite equips the operator with a comprehensive analytics 

dashboard to identify the metric variations and use of ML helps to get an indication of 

subscriber QoE. 
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Next Steps  

Mobile operators need to examine these solutions in order to maximise their network capacity and 
subscriber experience.  Enea Openwave offers a half day consultative workshop to help operators to 
do this and to find the right solution.  Tried and proven in the field, this workshop can be performed 
onsite or online and includes: 
 

➢ Identifying and diagnosing your current 
congestion hotspots 

➢ Benefits and limitations of established 
solutions including busy hour, location 
based etc 

➢ Success stories and case studies from 
around the world (North America, Latin 
America, EMEA and APAC) 

➢ Benefits of a machine-learning based 
congestion detection approach 

➢ From the above, which solutions will make 
the most difference, in the shortest time, 
in your environment 

The workshop is complimentary to qualified mobile operators. You can enquire about the workshop 
using the email address below or simply arrange for an online demonstration of our Congestion 
Manager Portfolio today. Email: telecom@enea.com  
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Definitions 
• PRB – Physical Resource Block – unit of allocation in radio resources. The PRB indicates 

the number of radio resource elements that can be utilized at a given time. If over-

utilized, it is a sign of pressure of demand and a leading indicator of congestion. 

 

• QCI9 – Quality of Service Class Identifier level 9 – a standardized identification for TCP 

& video traffic. Packet loss is a leading indicator of poor quality of service. 
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