
Nokia AirScale Cloud RAN
Nokia AirScale Cloud RAN enables cloud-based Radio Access 
Networks (RANs) that are highly scalable, flexible and efficient. 
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Unlock revenue with new, low-latency 5G services
It is truly prime time for Cloud RAN, which is emerging as the key technology to help Communications 
Service Providers (CSPs) get 5G right. As 5G gathers pace, innovative services and capabilities, such as 
immersive services, will provide more opportunities for CSPs to win new business. To succeed, CSPs 
require scalable networks that can deliver low latency, high performance and wide capacity, as well as new 
operational models.

Cloud RAN meets these needs by providing the flexibility to scale capacity at will, launch and monetize 
services quickly and meet latency requirements. 

Move to Cloud RAN with a commercially-proven solution 
Nokia´s first generation 5G AirScale Cloud RAN (vRAN1.0), featuring a virtualized Centralized Unit (vCU), has 
been carrying commercial traffic since mid-2019 following its deployment in a large network. This is the 
world´s first commercial cloud-based 5G RAN.

The fully cloudified Nokia AirScale Cloud RAN (vRAN2.0), virtualizes both the real-time and non-real-time 
baseband and splits it into two separate functions - the vCU and the virtualized Distributed Unit (vDU).

Cloud RAN with ultimate flexibility 
Radio access telco cloud architecture must not only meet RAN-specific needs, but provide real-time 
services. This calls for some functions to be moved closer to cell sites and the network edge. AirScale 
Cloud RAN architecture can run in centralized data centers, as well as in smaller, distributed data centers, 
for example, in aggregation points or at the far edge of the network to deliver the lowest latency real-time 
services to end users.

Deployment can be based on functional requirements (such as bandwidth or latency towards cell sites), the 
CSP’s available assets (such as suitable aggregation sites and transport infrastructure), or deployment and 
business strategy (such as  the need to monetize new applications and services). 

The 5G AirScale Cloud RAN supports all architecture options, offering mobile and converged CSPs many 
RAN deployment choices: vDU and vCU co-located at a central or regional edge cloud; vDU decentralized 
in an edge or far edge cloud; or vDU located at the cell site. This market-leading flexibility is crucially 
important to meet the varying topologies and transport network needs that arise even within the same 
network. 



3 Executive Summary
Nokia AirScale Cloud RAN 

Implement a fully cloudified and disaggregated solution
Virtualizing the RAN edge enables the next generation of wireless solutions for consumers and enterprises. 
Virtualizing the baseband lays the foundation to move computing functionality to the edge of the network 
to rapidly respond to customers’ varied latency and computing needs.

Cloud RAN virtualizes the baseband and decouples hardware and software, making them independent. In a 
fully cloudified Cloud RAN, both the real-time and non-real-time baseband is virtualized and split into two 
separate functions – the vDU and the vCU.

AirScale Cloud RAN vRAN2.0 is a fully cloudified and disaggregated 5G base station with a vDU running on 
General Purpose Processor (x86) based computing with hardware acceleration in Layer 1 (L1). This next 
generation Cloud RAN provides scalability, low latency, high performance and capacity, as well as several 
network architecture options. It also enables advanced capabilities including flexible end-to-end network 
slicing and massive Internet of Things (IoT), as well as enabling the RAN to take advantage of the benefits 
of cloud computing.

Figure 1. Nokia AirScale Cloud RAN (vRAN2.0) splits the baseband into two separate functions - vCU for 
non-real-time L2 and L3 and vDU for L1 and real-time L2 computing
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Meet the differing needs of innovative services
Cloud RAN is the foundation for flexible and dynamic end-to-end network slicing, from RAN across 
transport to Core. AirScale Cloud RAN offers flexible selection of RAN slices for different use cases and 
enables independently scalable control and user plane functions, slice isolation and high availability. To 
further improve performance, latency-critical slices are processed close to the end user, in the far edge, 
while other services can be processed in a more centralized location, in the aggregated edge, achieving 
network efficiency through capacity pooling.

Figure 2. The fully cloudified Nokia AirScale Cloud RAN (vRAN2.0) with both vCU and vDU can re-use 
existing network assets by connecting existing CPRI-based radios to the Ethernet-based AirScale Cloud 
RAN architecture
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“With virtualization maturing, 5G emerging and Cloud RAN technology advancing 
to deliver economic benefit, industry stakeholders are engaging - it is now 
prime-time for Cloud RAN.”
Phil Marshall, Chief Research Officer of Tolaga Research
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Significantly lower TCO with Cloud RAN
Cloud RAN reduces a CSP’s costs through simplification, automation and operational efficiency. Cloud RAN 
cuts Total Cost of Ownership (TCO) through:

• Fast deployment of services. A fully virtualized 5G base station (BTS), such as the Nokia AirScale All-in-
Cloud BTS, enables both the vDU and vCU to run on a general purpose processor platform. New software 
and services can be introduced more quickly and more easily because service code doesn’t need to be 
adapted for proprietary hardware. Time savings mean cost savings. 

• High hardware utilization. Pooled software enables more cells to be processed on the same data center 
servers. This more efficient use of processing power allows hardware to be dimensioned according to 
average traffic loads, not over-dimensioned for peak loads.

• Multi-tenancy resources. The same physical servers can host different applications and services. Costs 
are saved by using spare general-purpose computing resources for applications other than RAN.

• Lower operational costs. Centralizing baseband functions in the data center reduces the need to visit 
radio sites, cuts the number of hardware platforms needed, consolidates installation and maintenance 
processes and lowers radio site leasing costs. 

• Greater automation. Open interfaces allow easy integration of AI and ML, enabling the network to self-
optimize to meet unpredictable demand in mere minutes or even seconds.

Built for Open RAN
5G AirScale Cloud RAN supports Open RAN (O-RAN), splitting the base station into Radio Unit (RU), vDU, 
Radio Access Point (RAP, a combination of RU and DU) and vCU, with O-RAN-compliant interfaces between 
these elements. 

Take advantage of AI and ML
The  same edge infrastructure used for  Cloud RAN can also run the Nokia Service Enablement Platform 
(SEP) which combines  near-real-time RAN Intelligent Controller (RIC) and Multi-access edge computing 
(MEC) capabilities into a single platform, as well as other virtualized network functions. The SEP is an 
innovative platform bringing O-RAN compliant RAN programmability, Artificial Intelligence (AI) and Machine 
Learning (ML) capabilities to existing or new radio access networks.

Reuse your existing network assets
Nokia’s 5G AirScale Cloud RAN solution is designed to reuse existing network assets. The AirFrame 
Fronthaul Gateway offers an evolution path for CSPs to upgrade existing CPRI-based radios to eCPRI-
based AirScale 5G Cloud RAN. It can run as a standalone unit or fully integrated with the vDU on an edge 
optimized AirFrame open edge server, which is the first x86-based product built and tailored for edge 
cloud and far edge cloud RAN deployments (indoor/outdoor). 
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As CSPs deploy 5G, they face the need to extend their subscriber base and offer new types of services 
to address the enterprise market, particularly those in the industrial sectors, where performance and 
reliability are key. With Cloud RAN providing a platform for further innovations to serve these sectors, the 
sky is the limit for 5G to deliver extraordinary service.

Four ways Nokia AirScale Cloud RAN helps CSPs boost business success

• Business agility. Nokia AirScale Cloud RAN enables new services and business opportunities through 
shorter software and innovation cycles. Continuous development and software delivery shorten the 
time to market of new features, to capture new revenue opportunities quickly and to continuously 
improve the Quality of Experience. 

• High scalability. Cloud RAN enables resources to be scaled efficiently to meet traffic and service 
growth and eliminates the need to over-dimension a local, distributed RAN site. The deployment of 
radio Virtualized Network Functions (VNFs) on scalable data centers increases capacity by pooling 
resources. Dynamic pooling/provisioning of cell and device capacity enables RAN dimensioning 
based on need rather than on peak capacity to save CAPEX and OPEX, as well as lower Total Cost of 
Ownership (TCO). 

• Evolutionary. Nokia AirScale Cloud RAN offers a smooth migration from legacy RAN to a cloud-based 
dynamically scalable RAN, with optimized TCO. AirScale Cloud RAN solution enables the solution to 
be extended cost-effectively throughout its lifetime. Nokia cloud-based radio architecture offers 
an evolutionary deployment for CSPs and is built to work with existing Nokia equipment. Migration 
to new processing platforms can take place as and when network functions are modernized, new 
network layers are built, or as new services are rolled out. 

• Enabling the lowest latency 5G use cases. Nokia AirScale Cloud RAN is the foundation for vastly 
improved peak data rates and latency optimization. A cloud-based radio access network and edge 
cloud enable new 5G services, such as immersive experiences and ultra-reliable, low-latency Internet 
of Things (IoT) services.


