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Saguna Networks* enables 
Mobile Network Operators to 
Monetize their Radio Networks

Saguna Networks* makes Services at the Mobile 
Network Edge a Reality
Saguna Networks* has developed Radio Access Network 
(RAN) services that run on Intel® architecture-based 
base station virtualization platforms. These edge 
services enable Mobile Network Operators (MNOs) to 
redefine their business model. This places the MNO in a 
better position to handle the predicted growth in traffic 
over their wireless networks. It also enables the MNO 
to implement distinguishing subscriber services and   
become an essential part of the Internet applications and 
services revenue stream. 

Figure 1. Saguna Networks*

delivers services at the network edge

This paper describes the functional components of the 
Saguna Content Optimized Delivery System* (CODS) shown 
in Figure 1, and how it utilizes the Intel® Virtualization 
Technology based on Intel® architecture. It also details the 
financial and performance impact that has been realized by 
the early adopters of the Saguna solution.



Declining ARPU Threatens the MNO Business Model 

Worldwide Mobile Network Operators (MNOs) are 
experiencing a decline in the average revenue per user 
(ARPU) for voice services, with some operators reporting 
declines between 23% and 60%.1  MNOs are looking to data 
services and Internet traffic as the mechanism to bolster 
ARPU. Even though there has been a significant increase 
in data traffic, the commoditization of data services has 
resulted in a continued decline in the combined voice and 
data ARPU. 

MNOs are deploying 4G LTE networks to help alleviate the 
high demand for wireless data. Figure 2 shows that despite 
the rollout of new 4G technologies, ARPU is expected to 
further decline over the next few years.

Faced with an exponentially increasing demand for 
bandwidth, and falling ARPU, MNOs must look to find 
innovative ways to reduce costs and monetize their 

network assets. In the past few years, there have been 
several new architecture approaches, including femtocells, 
relay stations, and closer interworking with Wi-Fi. 
However, the architecture approach which is gaining the 
greatest momentum and shows the greatest promise 
is the migration to a mobile Software Defined Network 
(SDN) enabled by virtualization technologies. In a recent 
survey, 50 percent of operators said they expect SDN to 
be implemented in the next two years. Virtualization of 
the base station platform enables the MNO to attain the 
same benefits that they attain in their data centers. These 
benefits include substantial cost reductions, the ability 
to rapidly rollout new service offerings, and the ability to 
monetize edge network services.

Network Function Virtualization (NFV) of the Network 
Edge

Virtualization of hardware and computational resources 
has underpinned the advances in data centers and cloud 
computing. The virtualization of network nodes such as 
base stations has been more technically challenging due to 
the stringent real-time requirements of processing radio 
signals. However, base station virtualization is becoming 
a reality, with major base station equipment vendors 
announcing mobile edge computing platforms. 

The availability of higher performance general purpose 
processors with reduced power envelopes has enabled 
the convergence of IT technologies within a conventional 
small cell. Coupled with a cloud orchestration framework, 
the smart cell from Intel has successfully transformed the 
conventional wireless access network to cloud-based smart 
wireless access with NFV. 

NFV enables images of services to be stored in a 
centralized database. When services are initiated, the 
service image is provisioned as a virtual machine on the 
Intel smart cells. Orchestrated by the cloud management 
framework, services are then offered, based on a 
subscription model. This approach allows new services to Figure 2. Global ARPU for LTE subscribers2
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easily be added to this virtualized cloud-based network 
architecture. For example, Figure 3 shows 2G, 3G and 
4G base station services running on a smart cell platform 
based on Intel architecture, along with video streaming   
and caching services. 

Using the same general purpose Intel® processor-based 
architecture at the network edge that is used in the 
data center provides the MNOs and telecom equipment 
manufacturers (TEMs) with significant advantages. It 
allows applications that currently run in the data center to 
be easily ported to the network edge. TEMs can leverage 
common development tools, software libraries, and test 
kits, to reduce development costs and improve the time-
to-market for new features and services. The MNOs and 
TEMs can utilize a common skillset to develop and manage 
services across their network. 

Figure 3. Transition from purpose-built platforms to general 
purpose virtualized platform

Improving MNO Profitability

Saguna Networks has extended its Content Optimized 
Delivery System (CODS), allowing Internet content to be 
managed at the network edge. A key functional component 
of the CODS solution includes content caching.

Content caching stores content at the network edge. 
Local storage ensures that popular content is downloaded 
only once. It also enables data to be transmitted on the 
backhaul in periods of low loading, rather than on-demand. 
Today, backhaul pricing is primarily based on the channel 
bandwidth. Reducing the peak backhaul requirement allows 
the MNO to use a lower bandwidth backhaul connection, 
thereby reducing their backhaul costs. 

In addition, local storage accelerates the delivery of content 
to mobile devices. This improves both the user experience, 
as well as the RF utilization. Controlling CapEx and OpEx 
expenditures as wireless traffic grows is essential for 
sustaining the viability of the MNO business.  In live MNO 
trials, the Saguna solution increased backhaul network 
utilization by 50% and improved RF utilization by 20%, 
directly impacting the MNO’s profitability.

  

Acquiring and Retaining Subscribers

In mature markets, some MNOs are spending 12% to 
28% of service revenue on the acquisition and retention 
of subscribers.5  This makes subscriber acquisition and 
retention costs (SAC/SRC) the largest cost item for 
many MNOs. Historically, MNOs have competed based on 
providing the best coverage, best price, and/or the best 
voice quality. With the transition to multimedia services, 
MNOs are starting to compete based on the highest data 
rates. The subscriber’s expectation is that higher data rates 
will provide the best user experience. 

Today, MNOs realize that providing a good user experience 
encompasses both higher data rates and reduced round-trip 
time (RTT). Figure 4 shows the impact that reducing the 
RTT has on loading web pages and delivering an
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“always-on” user experience. To improve bandwidth 
utilization and RTT, content delivery networks are moving 
closer to the subscriber, all the way to the network edge 
and on the base station. 

Table 1. Live trial results 
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Mobile Network Accelerator changes the User 
Experience

A key functional component of the Saguna CODS solution 
is DNS. DNS caching improves the “always on” user 
experience by reducing the time it takes to establish a 
communications path between the client device and the 

network service. TCP/
IP protocols perform a 
handshake to set up the 
communications path 
before any user data 
can be sent.  Moving 
network services, such 
as DNS and HTTP, to the 
network edge reduces 
the RTT associated with 
the protocol handshakes. 
Reducing the time it 

DNS cache Up to 40% hit ratio 2 seconds reduction in web page
download time

Content cache Up to 30% hit ratio 50% more traffic over the same
backhaul link

Video optimization Up to 50% reduction in video start
time, 0 rebuffing

Much better user experience

TCP optimization Up to 20% improvements in RF
utilization

Relief congestion over the air interface

RAN application Field measurements Value

takes to perform the handshake means that the user-
requested services starts earlier. 

Performance improvements achieved with the Saguna 
CODS solution in a live network are shown in Table 1. In live 
trials, the Saguna solution consistently reduced the time 
taken to download web pages to mobile devices by two 
seconds. This two second improvement has a significant 
impact on the user experience, and is particularly 
noticeable to users interacting with social applications 
such as Facebook, or business people looking for real-time 
information such as flight status and traffic conditions. 
In addition, the MNO was able to offer “instant search” 
capability on the subscriber’s mobile phone. This is a 
service that was not previously viable due to high network 
latencies, and can differentiate the phone’s capabilities 
from the competitors.

Improvements to the user experience, when watching 
videos, were even more remarkable. There was a 50% 
reduction in the time taken to start the video, and users 
did not experience the frustrating video buffering that 
commonly occurs. Subscribers often cancel a video if there 
is notable delay, representing a potential loss of revenue 
for the MNO. As video traffic continues to increase, 
providing a good video experience is a high priority for 
most MNOs. The Saguna solution improves the user video 
experience, without requiring the MNO to invest in higher 
bandwidth connections.

Figure 4. Page load time as RTT decreases6



New Monetization Opportunities

MNOs are looking to provide value-added subscriber 
services beyond connectivity. Examples of third party 
applications being envisioned for deployment at the 
network edge are shown in Table 2. Hosting applications 
at the network edge provides distinct advantages in terms 
of performance and subscriber responsiveness. These 
advantages enable the MNO to be part of the over-the-top 
(OTT) revenue stream.

Third party vendors can use the Saguna CODS software as 
a platform on which to run their applications. This allows 
third party applications to leverage the resource utilization 
and performance advantages of the Saguna solution. 
However, the Saguna solution goes beyond just hosting 

the applications. It is application aware, meaning that CODS 
is aware of the caching and utilization patterns of each 
third party application running on the base station. CODS 
can use this information to allocate and manage utilization 
resources in order to optimize performance across a 
diverse suite of applications.

The Saguna CODS solution is fully virtualized, allowing it 
to be transparent across the mobile network layers. This 
means it works seamlessly as a user handoffs between 
base stations. The Saguna solution also supports core 
functionality, such as billing, charging, policy control, and 
lawful interception. These capabilities can be used by third 
party applications hosted on CODS.

Signaling Pin-point subscriber location

Network optimization DNS cache1

Content cache1

Video optimization1

Application category Description

OTT acceleration Gaming
B2C e-commerce
Google instant search
CDN content prepositioning

Local information aggregation Advertisement
Location specific content
Retail promotions

M2M Point of sale transaction processing
Smart cities
Digital signage

1.  Part of Saguna’s CODS application

Enterprise solutions PBX extension
Local VPN access

Financial Retail Point of Sale (PoS) transactions
Vending

Location based Mapping
Navigation

Table 2. Third party applications hosted at the network edge



Getting Ready for the Change

Virtualization of base stations is happening. Services that 
were historically in the data center are moving to the 
network edge. This opens up opportunities for MNOs to 
attain cost savings, performance advantages, significantly 
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Saguna Networks* is an innovative provider of Radio Access Network (RAN) application acceleration and 
mobile content delivery on HSPA and LTE networks.  For further information on the Saguna Networks 

Mobile Network Accelerator, please go to
http://www.saguna.net

For further information about the Intel® architecture-based smart cell platform and other Intel initiatives 
in this area, go to

www.intel.com/go/commsinfrastructure

improve the user experience, and drive new revenue- 
generating opportunities. The Mobile Network Accelerator 
from Saguna Networks is leading the way, and early MNO 
adopters are starting to revamp their business models to 
take advantage of this change.
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