OPENVAULT

OV

Sroadband

Nsights Report

OVBI - 2Q24
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The rapid expansion of Power Users (subscribers consuming 1 TB or more per month) and the
ongoing surge in upstream traffic are placing significant pressure on broadband network
capacity and Quality of Experience (QoE), according to the 2Q24 edition of the OpenVault
Broadband Insights (OVBI) report.

The latest edition of the quarterly report observes that 18.2% of all subscribers fall under the
“Power User"” category, including Power Users of 1 TB or more, Super Power Users of 2 TB or more,
and Extreme Power Users of 5 TB or more. OpenVault projects that all three groups of Power
Users will account for more than 20% of all broadband subscribers by the end of 2024.

Power Users are also leading the way in dramatic increases in upstream data consumption —
the most capacity-constrained portion of much of the cable broadband plant. Power Users'’
upstream activity grew 34% year-over-year, double their growth in downstream consumption.
Overall, year-over-year upstream growth was 15.9% in 2Q24. The increase was more than 6%
greater than the 9.3% growth in downstream traffic and virtually identical to the >6% differential
between upstream and downstream usage in 2Q23.

This 2Q24 edition will also explore the continued evolution away from traditional relationships
between provisioned speeds and data usage into a new environment, in which faster speeds
are no longer directly correlated with higher data consumption, underscoring the increasing
importance of network health over speed upgrades.
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As with all editions of the OVBI, this edition uses data points from millions of individual
broadband subscribers, aggregated from OpenVault's software-as-a-service (SaaS) technology
solutions to pinpoint usage patterns that can affect network performance, operator revenue, and
customer satisfaction.
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Key findings
from the 2024
OVBI Iinclude:

The monthly average data
consumed by subscribers in
2Q24 was 585.8 GB, up 9.7% from

2Q23's average of 533.8 GB.

Power Users

The category of Super Power
O T Users consuming 2 TB or
7N\ more per month increased
by 31% since 2Q23.

Speed Tiers

The percentage of subscribers
( \ with speeds lower than 400 Mbps
O/ decreased over 33% between 2Q23

and 2Q24, down to only 41%.

Extreme Power Users

Extreme Power Users

*OT? consuming 5 TB or more per

month increased by 77% since
2Q23.
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Key Bandwidth Usage Insight
Monthly average upstream data
T¢ usage growth, up 15.9% from 2Q23,

continues to outpace average
downstream usage growth (9.3%).
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20Q24 Broadband Usage Key FIndings

The following year-over-year and quarter-over-quarter trends were observed in 2Q24.

[ FicuRe 1 ] Data Usage Trends — 2Q24
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The monthly average data consumed
by subscribers in 2Q24 was 585.8

GB, up 9.7% from 2Q23's average of
533.8 GB. Average usage is down 3.3%
from the 605.8 GB registered in 1Q24,
which is consistent with historical
seasonal patterns.

Monthly median usage of 382.6 GB
was up 10.1% from a year ago (347.5)
and down 4.1% from last quarter
(399.2).




Upstream vs. Downstream Data Usage Trends — 2Q24

20%

15.9%
14.8%
15%

13.4% \

a1
O
10%
10.5% ®
9.3%
8.4%
5%
(o]
2Q22 2Q23 2Q24
. Downstream Usage Growth Upstream Usage Growth
OpenVault Broadband Insights Report 2Q24 OPENVAULT

- Upstream data usage was 41.5 GB, up 15.9% over the 35.8 GB observed in 2Q23. This continues
the trend of upstream increases outpacing downstream growth. Just as in 2Q23 (8.4%), second-
guarter downstream growth was in the single digits, at 9.3% in 2Q24.

- Upstream usage remained largely immune from seasonal consumption fluctuations. Upstream
usage of 41.5 GB increased 2.7% in 2Q24 vs. 1Q24's 40.4 GB, while downstream traffic of 544.3 GB
declined 3.7% vs. 1Q24's 565.4 GB.
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Power Users Monthly Data
Consumption Trends — 2Q24
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- The percentage of Power Users consuming 1 TB or more per month in 2Q24 was 18.2%, a year-
over-year increase of 16.5%. Upstream data usage among Power Users has increased 34% since
2Q23, twice the growth rate of downstream data consumed by this category of users (17%).

- The category of Super Power Users consuming 2 TB or more per month increased from 2.8% to
3.7%, a 31.4% year-over-year increase.

- Extreme Power Users consuming 5 TB or more of data per month (first introduced in the 3Q23
OVBI report) grew 77% in 2Q24, compared to 2Q23.
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FIGURE 4

Average Upstream vs. Downstream Data Consumption
vs. Provisioned Speed — 20Q24
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Speed and usage are no longer
correlated as they were in the past,
when faster speeds were harbingers of
higher data consumption. The charts
seen here show the average monthly
downstream (left chart) and upstream
(right chart) data usage and speed on
the networks of 15 different operators.
The patterns illustrate the lack of
correlation between data consumption
and speed.

For example, the network with the
highest monthly downstream data
consumption (730 GB) averages the
third slowest provisioned downstream
speed (2471 Mbps). Meanwhile, the
network with the lowest downstream
data consumption (393 GB) averages
the second fastest downstream speed
(559 Mbps).




In a sample comparison of two providers, subscribers of Operator A had significantly higher
data usage and experienced far fewer impediments to Quality of Experience (QoE) than those
of Operator B, despite being provisioned at a slower average downstream speed.

Operator A subscribers’ average
@ downstream usage was almost 20%
greater than those of Operator B;

at the same time, they experienced

Average Downstream Data Usage % of Subscribers Speed Clipping vs. i _
vs. Average Download Speed — 2Q24 % of Network Experiencing Downstream approximately two-thirds fewer
Congestion — 2Q24 incidences of speed clipping — when
subscribers bump up against their
800 40% provisioned broadband speeds — and
693 approximately half as many occurrences
600 557 580 30% 29.8% of network congestion.
544 Given the new disconnect between
400 20% 1% speeds and consumption, operators
’ are increasing their focus on network
200 10% health. Recognizing that faster speeds
13% 3.6% alone may not improve the QoE needle,
Y 0 E— ] they are now taking steps to ensure
Operator A Operator B Operator A Operator B subscribers receive the speed and
reliability for which they are paying.
Average Downstream Speed (Mbps) . % of Subscribers Speed Clipping
Average Downstream Usage (GB) % of network experiencing downstream congestion
OpenVault Broadband Insights Report 2Q24 OPENVAULT
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Why Upstream Data Matters
IN Broadlband Networks

Managing the growth in upstream traffic is essential to ensuring the best possible experiences for broadband subscribers. Reports from Cartesian,
Corning, and others have cited video conferencing, photo and video uploads, gaming, and social media as factors driving increases in upstream data
usage. The most common and significant forms of upstream data include:

User-generated content, such as videos and
photos uploaded to social media platforms,
cloud-based applications and services, and
various websites. Cloud and social media
video uploads are estimated to consume 25%
or more of upstream bandwidth.

Streaming data, such as live streams of
sporting or other events, podcasts, or video
conferencing.

Large documents and files shared via email
or uploaded to cloud storage platforms.

Data from Internet of Things (loT) devices,
such as smart home devices, wearables, and
other connected devices.

Application data generated by apps,
including user activity logs, updates, data
syncs, or connected cars. As of now, around

90% of new vehicles sold in major markets
are equipped to connect to the internet and
upload data. This trend is poised to reach
near-universal adoption in the coming years.

Online gaming-related data, including
player action syncing, game state, within-
game chat, and voice communication.

As the amount and variety of upstream data increases, subscribers will need and expect faster and more reliable network performance. Operators

must plan to handle the growing amount of upstream data and tackle the challenges it poses to keeping subscribers satisfied. More information on
managing the upstream is contained later in this report.
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https://www.cartesian.com/wp-content/uploads/2021/07/Cartesian_NCTA-US-Broadband-Household-Bandwidth-Demand-Study-July-2021.pdf
https://www.telecompetitor.com/clients/corning/2021/market_brief/bandwidth/index.php

Why It's Critical to Monitor Upstream Data Usage

Here's why upstream data usage is critical for network operators to monitor and manage:

Balanced Performance: This User Experience: When
ensures simultaneous data OFDMA channels are
transmission without bottlenecks unusable, all DOCSIS 3.1

due to TCP/IP. When the upstream modems occupy the SC-QAM
becomes saturated it can place channels. This impacts all
limits on the downstream, DOCSIS 3.0 subscribers.
impacting subscriber satisfaction.

Network Health: While new

Profile Management Application
(PMA) solutions can help operators
manage and work around
impairments, ensuring an optimal
flow of upstream traffic requires a
focus on identifying and addressing
network health issues with dispatch.

Focusing on the upstream data in DOCSIS 3.1 networks ensures balanced performance, enhances user experience, supports interactive
and loT services, and maintains network health. By prioritizing upstream data, broadband providers can meet the demands of modern

applications and user needs.

PMA ensures DOCSIS 3.1 stays locked to the OFDMA channel (network resilience), adding capacity back to SC-QAM channels. Proactive
Network Maintenance (PNM) applications complement PMA by helping cable internet providers monitor and optimize their network

performance, delivering the best possible service to their subscribers.
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Upstream and
Downstream Benefits
with OV PNM and PMA

OFDM and OFDMA technologies—combined with the more efficient
error correction algorithm (LDPC) used in DOCSIS 3.1—allow for more
efficient use of available downstream and upstream bandwidth.
Supporting DOCSIS 31 OFDM and OFDMA, OV PNM identifies
network impairments, enabling cable operators to provide better
service to their subscribers. Furthermore, OV PMA constantly profiles
downstream OFDM and upstream OFDMA channels, optimizing the
CMTS for the most robust and efficient DOCSIS 3.1 channels. This keeps
DOCSIS 31 modems locked to OFDM and OFDMA channels, increasing
capacity by 15% to 40% compared to running the entire channel at

flat modulation profiles. This translates to an improved performance
for both DOCSIS 3.1 and 3.0 subscribers, enabling cable operators to
meet growing bandwidth demands and postpone node splits and
new equipment costs. OV PMA also minimizes transmission errors

and maximizes the data capacity of OFDM/OFDMA channels, further
improving subscriber Quality of Experience (QoE).
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Root Causes of
Sulbscriber Issues

As discussed in this and previous editions of the OVBI report, a
subscriber’s Quality of Experience (QoE) depends on the performance
of their internet connection. Having the speed and bandwidth they
need when they need it ensures a smooth, satisfying experience.

The network operator’s goal should be to uphold this experience for as
many subscribers as possible at any given time. To do that effectively
requires having the right tools to monitor the network, identify the root
causes of potential problems, and either prevent those problems or fix
them quickly.

Unfortunately, many operators don't have full visibility of vulnerable
areas. Impairments and various forms of interference can affect the
plant, such as water or weather events, rodents, or even someone
vacuuming their carpet.




INndustry Observations

Below are recent milestones or data equivalences that put the observations noted in this 2024 OVBI report into perspective.

Liberty Live

First WNBA direct-to-consumer streaming
service launched June 4, 2024

Source: WNBA

21 Hours

New Shark Week content available
to stream on MAX

Source: Listenupyall.com
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51%

Increase in household viewership of ION,
a WNBA broadcasting partner

Source: Sportsnaut

1.58 Billion

Minutes Your Honor was streamed in one
week on Netflix and/or Paramount+

Source: Nielsen

28.6 Million

Viewers of the Paris 2024
Olympics Opening Ceremony

Source: International Olympic Committee

3 Hours, 9 Minutes

Average of time per day Americans spend
streaming digital media

Source: Forbes




OpenVault's Average Broadband
Household Index — 20Q24

(’3 585.8GB

A snapshot of the average U.S. Average Bandwidth Usage
broadband household.
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544.3GB 41.5 GB 567 Mbps 31 Mbps

Average Downstream Usage Average Upstream Usage Average Downstream Speed Average Upstream Speed
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Conclusion

The continued growth in upstream data usage underscores the critical need to monitor and
manage it as much as — or more than — downstream data usage. Ensuring subscribers receive
consistent, high-quality performance becomes essential as the volume and types of upstream
data evolve. Robust monitoring tools and comprehensive visibility are essential to prevent
disruptions and enhance subscribers’ Quality of Experience (QoE).

As provisioned speed becomes less important to customer usage, operators
are placing greater focus on service reliability and Quality of Experience.

The impact of Power Users, Super Power Users, and Extreme Power Users also illustrates the
expanding demands on network infrastructure. Operators face the challenge of identifying and
monitoring these users to ensure the majority of their subscribers enjoy uninterrupted, high-
quality experiences on the same network. Addressing this requires a proactive approach to
network management, including anticipating and mitigating potential issues before they affect
subscribers. By investing in advanced monitoring solutions and addressing underlying network
vulnerabilities, operators can better support their subscribers’ needs and sustain a high QoE in
the face of growing data consumption trends.
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OpenVault Solutions to

Address This Report's Insights

OpenVault is the world’s only solutions provider
focused exclusively on optimizing networks and
driving revenue for broadband operators.

Offering a full suite of analytic and proactive solutions, OpenVault applies
its deep domain knowledge to address the significant challenges
providers face, as indicated in this OVBI.

OpenVault's unique cross section of data can identify, measure, and solve
problems that impact network performance and subscriber experiences.
OpenVault's tools can measure and boost QoE in many new ways:

Congestion: One Extreme Power User can account for 90% of
total usage during a peak weekend hour and impact the experience of
hundreds of other subscribers on the network. OpenVault offers tools to
quickly identify heavy utilization, isolate and adjust bandwidth for the
heavy user, and ensure a balanced and high QoE for all subscribers on
the network.
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Speed Clipping: When subscribers reach the maximum
speed of their service plan, they can experience slow loading
speeds, choppy video streaming, etc. More often than not,
customers need more speed than they originally signed up for.
OpenVault offers a tool to identify subscribers who are using (or
approaching) the maximum speed available to them. This allows
the operator to generate proactive upgrade campaigns, resulting in
higher ARPU and a greater QoE for the subscriber. In one example,
this tool identified more than 2,400 subscribers of one network
operator who were using at least 80% of their maximum service
plan speed for a portion of a month.

Impairment Impacts: Network impairments like loose
connections or outside influences from weather, water, or rodents
can impact network performance. OpenVault can identify
impairment issues and prioritize bandwidth around the impairment
to optimize network performance until the problem is resolved.



OpenVault Product Information

OpenVault is the industry leader in providing products designed specifically to optimize new
generations of DOCSIS 3.1 and DOCSIS 4.0 networks. These include:

OV PMA OV PNM

(Profile Management Application) (Proactive Network Maintenance)
A closed-loop, automated, data-driven solution that Swiftly detect and locate RF impairments, optimizing resource
dynamically creates bandwidth without human intervention allocation for precise issue resolution
Through persistent analysis of OpenVault Proactive Network
data from each CM and CMTS, our Features Maintenance (OV PNM) enhances Features
i subscriber Quality of Experience (QoE) : .
iss?cvaat?;tfzg)\? ls&nggren?f:; state YRl Cont,rOI NS while minimizing workforce-related costs. combine s?rvll;:i aesHranee
resources to alleviate . . . . plreessses, Ti=le) elies
of the system and creates optimized congestion The user—frleno.lly mterfa?e Is yvell—swted management, and field find-
profile sets tailored to the unique Enhance overall network for plant technicians, facilitating seamless and-fix capabilities into a
real-world environment of each ceeclig 5y Up s A0% adoption across large-scale deployments. single pane of glass
OFDM/OFDMA channel, opening up Improve the resiliency of With its intuitive design, OV PNM Optimize truck roll efficiency,
more usable bandwidth. Providers DOCSIS 3.1 modems by enables technicians to quickly identify RF minimizing Mean Time to
can realize the full benefit of their ensuring they use the impairments, reducing repair times and Repair (MTTR) and Operational
investment in their DOCSIS 3.1 OFDM(A) channels in the the potential for system outages. It serves Expenditure (OPEX)
network by improving performance presence of impairments as a versatile tool for both proactive and Identify in-home vs. outside
and resiliency without incremental reactive maintenance needs, adaptable plantimpairments
capital investment. to various situations.

By combining PNM and PMA tools, cable operators can proactively identify and mitigate impairments, provide optimal bandwidth

to customers, and schedule necessary repairs to enhance the overall network performance and customer experience.

Learn more about these and other revenue-increasing and network management solutions at OpenVault.com.



https://openvault.com/

Apout OpenVault

OpenVault is a market-leading source of broadband technology
solutions and data-driven insights into worldwide broadband
consumption patterns. OpenVault's cloud-based, SaaS solutions
and tools help service providers optimize network performance,
increase revenue, and improve subscriber satisfaction. OpenVault
aggregates and analyzes the resulting market data to provide
unparalleled granular views of consumer usage that can be used
to anticipate residential and business broadband trends. This data
analysis drives a suite of actionable and automated solutions,
providing operators with tremendous value through software
and avoiding the need for large-scale infrastructure spending.

For more information, please visit OpenVault.com
or contact us directly:

OpenVault

111 Town Square Place, Suite 1180
Jersey City, NJ 07310
sales@openvault.com
201-677-8480

OPENVAULT

Unlocking the potential of broadband
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