


Mobile services have come to play a paramount role in people’s lives. 
Unfortunately for Operators, such is not always reflected in ROI due to low service 
differentiation and competition with OTT players. This situation creates great challenges 
for efficient and reliable network management. SDN and NFV are two emerging 
technologies which promise Operators wide-eyed control over what, how and when 
each of their networks’ components are used.

Current challenges and problems

The ways people use mobile devices, from watching the news to video conferencing, and even as a mobile office, 
lead to high dependency on ubiquitous connectivity and seamless multimedia experiences. Consequently, the 
mobile ecosystem is faced with a number of challenges, summarized in the following business constraints: 

→ CHALLENGE 1: The bandwidth required to deliver data-intensive applications (e.g. video or gaming) doubles 
every 9 months. To cope with this effect, TCO expenses include investments in extra network capacity, which still 
requires expensive specialized hardware;

→ CHALLENGE 2: Existing network processes (dimensioning, deployment and upgrade) are inefficient, and depend 
on unreliable capacity forecasts and over-dimensioning;

→ CHALLENGE 3: The complexity of managing heterogeneous environments (devices, radio technologies, 
spectrum sharing, interference) adds to uncertainly and delays when it comes to upgrading or introducing new 
services, spoiling the opportunity to monetize ever-increasing data.

Overall, the requirements associated with novel and feature-rich scenarios are equaled by the operational 
difficulties, ultimately reducing the cost-revenue gap. These motivate paradigmatic shifts such as the 
softwarization, automation and orchestration of the mobile network functionalities upon which SDN and NFV 
technologies are built.

Background on NFV and SDN

SDN/NFV address operators’ investment and operating costs associated with network capacity scaling and 
technology innovation.

→ NFV refers to the rollout of network functions within 
Virtual Machines run over commoditized hardware; 
the benefits of decoupling logical functions from its 
physical location include quick scaling of the network 
functionalities.  

→ SDN separates the network control plane from the 
data plane, with the former being logically centralized 
in an SDN Controller or Network Operating System 
(NOS). By abstracting specific network infrastructure 
information from Applications (service users), the 
Controller allows for flexible service creation and 
automated network operation.
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SDN and NFV have already moved from a conceptual stage to PoC, trials and 
deployments. In this Paper, current activities are described under two main domains: 
Telco Services and Data Centers.

→ vDRA (VIRTUAL DIAMETER ROUTING AGENT): 
- Efficient management of the Diameter traffic and 
roaming in LTE networks; 
- Flexibility to deploy innovative services such as 
VoLTE, M2M, Rich Communication Services (RCS), 
Unified Communications (UC), and Telepresence.

→ DPI (DEEP PACKET INSPECTION): 
- Elastic scalability to classify and inspect varying 
amounts of traffic crossing the network;
- Short time to market of new solutions and updates.

→ Rich and extensible SOUTHBOUND API support to orchestration systems (e.g. OpenStack), 

→ NORTHBOUND APIs enabling applications to operate centralized controller information, which leverages 
both centralized monitoring (offering end-to-end visibility of the network) and management (improve overall 
performance). 

→ PROGRAMMABILITY to enable and streamline the design of custom applications.

→ IMS (IP MULTIMEDIA SUBSYSTEM):
- Use of custom combinations of IMS functions, 
unlocking high scalability and service deployment 
agility (as in VoIP NGN and VoLTE).

→ vCPE (VIRTUAL CUSTOMER PREMISES 
EQUIPMENT): 
- Flexible deployment of CPE-related functions either 
at the customer or provider sides;
- Smaller equipment footprint required at customer 
premises;
- Remote hosting, operation and maintenance.

Domain 1: Boosting Telco services 

The virtualization of Telco functions offers several benefits for operators looking to consolidate and expand their 
current LTE/4G networks. NFV targets scalable, modular and high-performance backbone and aggregation layers 
for core routing, multicast, carrier Ethernet, overlay VPN and Internet services. Concrete applications 
of the virtualization of specific network functions include:

Domain 2: Next Generation Data Centers

The utilization of SDN in the datacenter optimizes existing network resources and accelerates the provisioning 
of new services. Based on either an open source or proprietary vendor platform, current trends deliver multi-tenant 
datacenter services and solutions for cloud consumption frameworks including IaaS, PaaS, SaaS.
The integration of modular, resilient and optimized datacenter network services in aggregation/access layers 
depends on key features such as:

Although NFV answers some of the challenges identified in section 1, the introduction of wider-scoped SDN will 
magnify these benefits.
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Towards 5G: The role of SDN/NFV 

The mobile industry has started the race towards 5G, facing overwhelming technology challenges such as a 
capacity of 1K/km2, 10-100x 4G data rates, and greater agility (10x faster TTM). We think of 5G as the harmonized 
conglomeration of devices, industries and technologies in a single network, driven by three concurrent technology 
enablers: IoT (novel business solution), RAN diversity (“5-bar” service with cost-effective access) and Virtualization 
(lower TCO and increased agility). 

Accordingly, the key role of SDN and NFV will be retained by 5G TCO and flexibility, demanding orchestrated 
software-based and virtualized network resources. Each application and system (e.g. M2M telemetry, P2P 
connectivity, UHD video, Virtual Reality [1], enterprise cloud services and public utilities) will be instantiated and 
managed by tailored and optimized virtual network functions. The dynamic SDN, NFV and IaaS configuration using 
resources (e.g. computing, storage) from the same or different sources, based on cost and availability, will allow for 
the deployment of both centralized and/or distributed architectures in private, public and hybrid cloud systems, 
moving towards fully-managed 5G world digitalization. 

[1]   Envisioned future mobile-connected versions of Oculus Rift headset or Nokia’s OZO camera @1500Mbps

About Altran in SDN/NFV 

Altran is an international group and global leader in innovation and high‐tech engineering consulting. It has been 
leading and designing the early integration of SDN and NFV in operator networks, covering the entire lifecycle from 
helping identify key capabilities unlocked by SDN/NFV, which are table-stakes for large-scale topologies, to the 
design and validation of solutions. Altran’s expertise includes:
→ Design/validation of NFV for Telco over Cloud and virtual instantiation of network/services;
→ Design/validation of cloud management frameworks for datacenter networking services through SDN;
→ Design/configuration of multi-tenant cloud services: IaaS/PaaS/SaaS/Network as a Service (NaaS); 
→ Design/validation of cloud orchestration frameworks (with stack integration and service mobility support), cloud 
automation and programmability frameworks.
Altran believes that specialized support of SDN/NFV is essential for the elaboration of proper roadmaps, design 
and implementation of new datacenter multi-tenant cloud services, either through path optimization or engineering 
of QoS/QoE, which will strongly depend on the development of automation and orchestration frameworks.

Contact us 

For further details you can find us at: SDNFV.TEM@altran.com

END-TO-END ORCHESTRATION, MANAGEMENT AND AUTOMATION: 

PHYSICAL AND LOGICAL MAPPING
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