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Understanding the concept of oversubscription ratio is vital in the design and management of
communication networks, especially in scenarios involving shared resources such as data channels,
voice lines, or other communication links. In this article, we will explore the process of calculating
the oversubscription ratio for a given number of subscribers with a specific activity rate, using the
example of 65 subscribers and an activity ratio (R/c) of 0.02. We will break down the concepts step-
by-step to ensure a clear understanding of how to approach such calculations, their significance, and
their implications for network planning.

What Is the Oversubscription Ratio?

The oversubscription ratio is a measure used in telecommunications and computer networks to
determine how much the available resources are over-allocated relative to the actual number of
users. It reflects the ratio of the total number of subscribers to the number of subscribers that can
be supported simultaneously without degradation of service.

In simple terms:
- Oversubscription Ratio = Total Subscribers / Number of Active Users
Because not all subscribers are active at the same time, network designers often allocate more

subscribers than the network can support simultaneously, optimizing resource utilization while
maintaining quality of service.

Key Concepts Needed for Calculation

Before calculating the oversubscription ratio, it's essential to understand some fundamental
concepts:



1. Total Subscribers (N)

- The total number of users or subscribers who have access to the service.
- In this case, N = 65.

2. Activity Ratio (R/c)

- The probability that a subscriber is active or transmitting at a given time.
- The value R/c = 0.02 indicates that, on average, each subscriber is active 2% of the time.

3. Active Subscribers (A)

- The expected number of users active at the same time.
- Calculated as A = N (R/c).

Step-by-Step Calculation of the Oversubscription Ratio

Let's proceed with the calculation:

Step 1: Calculate the Expected Number of Active Subscribers

Given:

- Total Subscribers, N = 65

- Activity Ratio, R/c = 0.02

The expected number of active subscribers is:
\[ A = N \times \frac{R}{c} \]

\[ A = 65 \times 0.02 = 1.3 \]

Interpretation: On average, approximately 1.3 subscribers are active at any given moment.

Step 2: Determine the Oversubscription Ratio

The oversubscription ratio (OSR) is typically expressed as:

\[ \text{OSR} = \frac{\text{Total Subscribers} } {\text{ Number of Active Subscribers Supported by
the Network}} \]



In this context, the denominator is the number of simultaneous users the network can support
comfortably, which ideally aligns with the expected active users:

\[ \text{OSR} = \frac{N}{A} \]

Plugging in the numbers:

\[ \text{OSR} = \frac{65}{1.3} \approx 50 \]
Result:

The oversubscription ratio is approximately 50:1.

Interpreting the Oversubscription Ratio

An oversubscription ratio of 50:1 indicates that for every 50 subscribers, only 1 is expected to be
active at any given moment. This ratio is typical in systems where subscribers are not all active
simultaneously, such as:

- Telephone networks
- Wireless communication systems
- Broadband internet connections

Implications:

- High efficiency: Resources (e.g., bandwidth, channels) are used efficiently.

- Potential risks: If more users become active simultaneously than expected, it can lead to congestion
and degraded service quality.

- Design considerations: Network capacity must be planned to handle peak loads, which may be
higher than the average active load.

Factors Affecting the Oversubscription Ratio

While the calculated ratio provides a useful estimate, several factors can influence the actual
oversubscription ratio and its effectiveness:

1. Variability in User Activity

- User activity can fluctuate based on time of day, special events, or other factors.
- Peak usage periods may exceed the average activity rate.



2. Quality of Service (QoS) Requirements

- Applications requiring real-time data (e.g., voice calls, video streaming) need lower
oversubscription ratios to maintain quality.

3. Network Capacity and Resources

- Total available bandwidth or channels determine how many active users can be supported
simultaneously.

4, Traffic Modeling and Prediction

- Accurate models help in estimating the probability of simultaneous activity and adjusting the
oversubscription ratio accordingly.

Practical Applications of Oversubscription Ratio

Understanding and calculating the oversubscription ratio is fundamental in various real-world
scenarios:

e Telecom Network Planning: Ensuring enough channels are available for peak usage without
over-provisioning.

* Wireless Network Design: Managing spectrum allocation for cellular towers and Wi-Fi
access points.

e Internet Service Providers (ISPs): Planning bandwidth to meet customer demand
efficiently.

e Data Center Management: Allocating server resources among users and applications.

Conclusion

Calculating the oversubscription ratio is a critical step in designing efficient and reliable
communication systems. For the given scenario of 65 subscribers with a subscriber activity rate of
R/c = 0.02, the ratio calculates to approximately 50:1. This indicates a high level of resource
utilization, assuming the activity rate remains consistent and peak loads are within manageable
limits.



Key takeaways:

- The oversubscription ratio enables network planners to balance resource utilization and service
quality.

- Accurate estimation depends on understanding user activity patterns and traffic behavior.

- Regular monitoring and adjustment are essential to accommodate changing usage trends.

By understanding and applying these principles, network engineers can optimize resource
allocation, enhance user experience, and ensure scalable and efficient network operation.
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If you'd like more detailed examples, practical case studies, or software tools for calculating
oversubscription ratios, feel free to ask!

Frequently Asked Questions

What is the formula to calculate the oversubscription ratio for
a subscriber group?

The oversubscription ratio is calculated by dividing the total number of subscribers by the number of
active subscribers, i.e., Oversubscription Ratio = Total Subscribers / Active Subscribers.

How do you determine the number of active subscribers given
the oversubscription ratio and total subscribers?

Rearranging the formula, Active Subscribers = Total Subscribers / Oversubscription Ratio. Given the
active ratio R/c, it can also help in calculating the number of active subscribers.

What does an active ratio R/c of 0.02 indicate about subscriber
activity?

An R/c of 0.02 indicates that only 2% of the total subscribers are active at any given time, showing a
low activity level relative to total subscribers.



How is the oversubscription ratio calculated for 65 subscribers
with an active ratio R/c of 0.02?

First, determine the number of active subscribers: Active Subscribers = Total Subscribers x R/c =
65 x 0.02 = 1.3. Then, Oversubscription Ratio = Total Subscribers / Active Subscribers = 65/ 1.3 =
50.

What implications does an oversubscription ratio of
approximately 50 have for network planning?

An oversubscription ratio of 50 suggests that for every active user, there are 50 subscribers in total,
indicating the network is designed to handle multiple subscribers per active user, which can
optimize resource utilization but may impact quality of service if not managed properly.

Additional Resources
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Introduction

In the realm of telecommunications and network infrastructure, understanding and calculating the
oversubscription ratio is fundamental for ensuring efficient resource allocation and maintaining
quality of service (QoS). The question at hand—"Find the Oversubscription Ratio for 65 Subscribers,
with the Subscribers Active R/c = 0.02"—may appear straightforward, but it encapsulates intricate
considerations about network capacity planning, subscriber behavior, and statistical modeling.

This comprehensive article will delve into the concept of oversubscription ratio, explore its
significance in network management, analyze the given parameters, and provide a detailed

methodology for calculating the ratio in this specific scenario. Along the way, we will examine real-
world implications, common pitfalls, and best practices to optimize network performance.

Understanding the Oversubscription Ratio

What Is the Oversubscription Ratio?

The oversubscription ratio (OSR) is a measure used in telecommunications and data networking to
determine the extent to which network resources—such as bandwidth, ports, or channels—are over-
allocated relative to the number of subscribers or users. Essentially, it indicates how many
subscribers are sharing a single resource.

Mathematically,

Oversubscription Ratio (OSR) = Total Allocated Resources / Actual Peak Demand



- A higher OSR implies that more subscribers are sharing the same resources, which can lead to
congestion if not managed properly.

- An OSR close to 1 suggests that resources are allocated on a one-to-one basis, minimizing the risk
of congestion but possibly increasing costs.

- Conversely, a high OSR can be economical but may impact QoS during peak usage.

Significance in Network Planning

- Cost Efficiency: Proper oversubscription allows service providers to maximize infrastructure
utilization without provisioning excess capacity.

- Quality of Service: Over-aggressive oversubscription can result in congestion, latency, and dropped
calls or data sessions.

- Customer Satisfaction: Maintaining an optimal OSR ensures a balance between affordability and
performance.

Parameters and Context of the Problem
The specific problem provides the following data:

- Number of Subscribers (N): 65
- Subscribers Active R/c (or call rate): 0.02

The notation "R/c" typically refers to Rate per Call or Traffic per subscriber; in the context of
telecommunication traffic engineering, it frequently denotes the traffic intensity per subscriber
expressed in Erlangs.

Assumption:

Given the context, it's reasonable to interpret "Subscribers Active R/c = 0.02" as the traffic
contribution per subscriber in Erlangs, i.e., each subscriber generates 0.02 Erlangs of traffic during
the measurement period.

Theoretical Foundations: Traffic Engineering and Erlang Calculus

Erlang Traffic Model

The Erlang model is central to traffic engineering, especially for voice and data networks. An Erlang
(E) is a unit of telecommunications traffic measurement, equivalent to one call lasting one hour, or
more generally, a measure of continuous use of one resource.

Key attributes:

- Traffic Intensity (A): Total traffic in Erlangs.

- Number of Servers (C): Number of channels or resources available.

- Blocking Probability: The probability that a call is blocked due to insufficient resources, often

calculated using Erlang B formula.

Calculating Total Traffic



Given:

- Number of subscribers, N = 65
- Traffic per subscriber, R/c = 0.02 Erlangs

Total traffic (A):
\[ A = N \times R/c = 65 \times 0.02 = 1.3\, \text{Erlangs} \]

This total traffic represents the expected load if all subscribers were active simultaneously.

Calculating the Oversubscription Ratio
Step 1: Clarify the Resource Capacity

The core question is: What resource are we oversubscribing?
In typical scenarios:

- Access lines or channels: The number of physical channels available.
- Bandwidth: The total capacity allocated for the subscribers.

- Switch ports or logical channels: Available for concurrent calls or sessions.

Since the problem does not specify the resource capacity explicitly, a common approach is to
consider the number of physical channels or lines or the system capacity.

Suppose the network has a fixed number of resources (say, C channels). The oversubscription ratio
(OSR) is then:

\[ \text{OSR} = \frac{\text{Total Subscribers}}{\text{ Number of Resources}} \]

Alternatively, if the capacity is defined in terms of Erlangs, then the ratio compares the total traffic
demand to the available capacity.

Step 2: Establish the Capacity

Given that the total traffic from all subscribers is 1.3 Erlangs, the critical decision is whether the
network is designed to handle this load directly or with oversubscription.

In practical systems:

- The number of channels (C) is often less than the number of subscribers.
- The oversubscription ratio is often expressed as:

\[ \text{OSR} = \frac{\text{Number of Subscribers} } {\text{Number of Channels}} \]

or



\[ \text{OSR} = \frac{\text{Total Subscribers} } {\text{Number of Active Users the System Can
Support at Peak} } \]

Given the average activity rate of 0.02 Erlangs per subscriber, the network may be designed to
accommodate a certain maximum traffic load with an acceptable blocking probability.

Practical Calculation: Deriving the Oversubscription Ratio

Suppose the network has a total resource capacity C channels, and the goal is to calculate the OSR
based on the expected traffic.

Scenario 1: The network capacity is designed to handle a total of X Erlangs.

- If X is the capacity, then the oversubscription ratio:

\[ \text{OSR} = \frac{\text{Total Subscribers} } {\text{Number of Resources}} \]
- Alternatively, if the number of resources is C, then:

\[ \text{OSR} = \frac{N}{C} \]

Incorporating Traffic Intensity and Blocking Probability

In more advanced models, the Erlang B formula is used to determine the blocking probability given
the traffic load and number of channels:

\[ B(A, C) = \frac{\frac{A”C}{C!}}{\sum {k=0}"{C} \frac{A"k}{k!}}\]
Where:

-\(A)) = total traffic in Erlangs (here, 1.3 Erlangs)
-\(C\) = number of channels

The network designer chooses C such that the blocking probability B(A, C) is below a threshold (e.g.,
1%).

Example:
Suppose the system is designed with C = 2 channels:

\[ B(1.3, 2) = \frac{\frac{1.372}{2!}}{1 + 1.3 + \frac{1.372}{2!}} = \frac{\frac{1.69}{2}}{1 +
1.3 + 0.845} = \frac{0.845}{3.145} \approx 0.269 \text{ or } 26.9\% \]

This is high, indicating that 2 channels are insufficient for the load.

If designing for less than 1% blocking, then C needs to be higher (e.g., 4 channels). Calculations can
be performed similarly to determine the appropriate C, and consequently, the OSR.



Real-World Implications and Best Practices
Balancing Cost and Performance
The crux of oversubscription planning is balancing cost efficiency against service quality:

- Oversubscribing too aggressively can lead to call blocking and poor user experience.
- Under-allocating resources can result in idle capacity and increased costs.

In practice, network engineers employ statistical traffic models and traffic forecasts to determine an
optimal oversubscription ratio, often supported by tools like:

- Erlang calculators
- Traffic simulation software
- Historical usage data analysis

Typical Oversubscription Ratios

- Voice networks: Usually have OSRs between 4:1 and 10:1
- Data networks: May vary widely, often between 10:1 and 50:1, depending on QoS requirements

Given the small traffic per subscriber (0.02 Erlangs), the network can support a larger number of
subscribers per resource.

Final Calculation: Estimating the Oversubscription Ratio
Given:

- Total subscribers: 65

- Traffic per subscriber: 0.02 Erlangs

- Total traffic: 1.3 Erlangs

Assuming the network has C channels or resources, and that the capacity is designed to handle say,
2 Erlangs with a low blocking probability, then:

\[ \text{OSR} = \frac{N}{C} \]

If the capacity C is 2 Erlangs, then:

\[C=2]\]

Number of subscribers supported at that capacity:

\[ \text{Subscribers supported} = C/R/c =2/0.02 =100]

Since actual subscribers are 65, the oversubscription ratio:



\[ \text{
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