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Executive Summary

Open RAN: The Fast Track to 5G 

5G promises to change the game for mobile network 
operators by unlocking exciting new revenue 
opportunities. In addition to mobile broadband, 
operators will be able to offer new enterprise 
services enabled by network slicing, private 5G, and 
edge computing.  

These services will require an unprecedented level 
of agility and customization from network operators. 
Radio access networks will need to be flexible, 
interoperable, scalable, and costefficient. These are 
some of the reasons network operators are 
increasingly interested in Open RAN. 

Open RAN refers to the use of open interfaces and 
virtualized software to create and operate a radio 
access network. Open hardware can mean offthe
shelf servers or purposebuilt hardware with 
interoperable subsystems and open nodal 
specifications. Open software means that the 
functions of the RAN are enabled as software, 
making them more accessible to network operators. 
Open RAN software may use opensource or 
closedsource code. 

Open interfaces are critical to Open RAN. When 
interfaces between various network elements are 
open, hardware and software from different vendors 
can be used in the same network.  

The conversation around 5G and Open RAN has 
shifted in recent months from dialogue about 
whether the technology is commercially viable to 
discussions of when, where, and how Open RAN will 
enable 5G networks. "It is no longer a question of if 
Open Ran will happen,” according to analyst Stefan 
Pongratz of Dell’Oro Group. “The question now is 
more on the timing and the scope.” 

Dell’Oro predicts that cumulative investments in 
Open RAN hardware, software, and firmware will 
approach $10 billion by 2025, by which time Open 
RAN will account for more than 10 per cent of the 
overall RAN market. Network operators are 
attracted to the idea of vendor diversity and see the 
technology as a potential cost cutter. Tareq Amin, 
Rakuten Mobile's chief technology officer, puts his 
total network savings at 40% on capex and 30% on 
opex. 

Open RAN is distinct from virtualized RAN, which 
means that one or more RAN elements is defined by 
software rather than hardware, and is also distinct 
from cloud RAN, which means that parts of the 
baseband processing is performed in a cloud 
environment. Open interfaces can be implemented 
using purposebuilt hardware. Network operators 
may take advantage of these open interfaces to mix 
and match hardware from multiple vendors.  

The ORAN Alliance specifies the open architecture 
and issues the specifications. Twentyeight mobile 
network operators had joined the ORAN Alliance as 
of April 2021. Several operators have already started 
ORAN deployments, most notably Rakuten Mobile, 
Dish Network, and Vodafone. According to the 
analyst team at Deloitte Insights, there were an 
estimated 35 active Open RAN deployments 
worldwide by the end of 2020.  

Initially, economic motivations were paramount, as 
operators sought to reduce costs by eliminating 
reliance on singlevendor solutions. But as Open 
RAN technologies have evolved, so too has the 
interest of stakeholders. Now operators and their 
partners see Open RAN as a way to enhance 
network performance, and governments see it as a 
way to protect national security interests by 
increasing network visibility.
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According to 5G Americas, Open 
RAN architecture combines a 
modular base station software stack 
with off-the-shelf hardware, which 
allocates baseband and radio unit 
components from isolated suppliers 
to operate seamlessly together, 
whether or not elements of the 
RAN are virtualized or 
disaggregated. Open RAN offers 
several technical advantages for 
network operators. 

Hardware advantages 
Because interfaces are not 
proprietary, operators can mix and 
match best-of-breed technologies 
with the goal of optimizing network 
performance. For example, Dish 
Network has tapped several 
hardware vendors for the 
greenfield Open RAN network it is 
building in the U.S. As of June 2021, 
the list of providers known to be 
working with Dish included AWS, 

Nokia, Intel, Qualcomm, MTI, 
VMware, and Fujitsu. 

Open RAN allows network 
architectures to be more innovative, 
and network functions can be 
assigned based on operator versus 
vendor preferences. For example, 
Rakuten Mobile is using software 
developed by Altiostar to move 
functions from radio units to  
the baseband.  

In a typical O-RAN architecture,  
O-RAN radio units (O-RUs) are 
connected mostly via fiber to  
O-RAN distributed units (O-DUs) 
which handle Medium Access 
Control (MAC) and Radio Link 
Control (RLC), among other 
functions. The O-DU, in turn, 
connects to the O-RAN central unit 
(O-CU), which runs the Radio 
Resource Control Protocol (RRCP) 
and the Packet Data Convergence 
Protocol (PDCP). One O-CU can 
control several O-DUs. 

Both the O-CU and O-DU will 
connect to the RAN Intelligent 
Controller (RIC). The RIC uses 

cloud-native architecture to control 
a myriad of network functions 
including mobility management, 
interference management, 
admission control, load balancing, 
and power management. The RIC is 
key to enabling hardware from 
different vendors to work together. 

In an Open RAN network, hardware 
elements from different vendors 
are meant to interoperate. The 
functions and behaviors of the 
subsystems will be standardized. 
Vendors should be able to source 
subsystems from multiple suppliers 
so that if one source becomes 
unavailable or unsatisfactory, the 

vendor can pivot to a different 
supplier. 

For network operators, 
disaggregating hardware from 
software and further disaggregating 
the baseband into two logical nodes 
(O-DU and O-CU) creates new 
opportunities and challenges. 
Operators can discretely optimize 
hardware elements to efficiently 
boost network performance, and in 
theory hardware and software 
upgrades can happen faster when 
they are not part of a large 
monolithic architecture.  

Figure 1: O-RAN architecture with UEs and core network 

Source: Keysight Technologies
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In order to make this vision a reality 
for operators, Open RAN vendors 
are working closely with leading 
test equipment providers to make 
sure their solutions are ready and 
reliable when operators need them. 
Dish Network has said that all the 
hardware and software for its Open 
RAN network has gone through 
multiple rounds of testing, including 
testing for conformance, 
interoperability, and scalability. 

Although the O-RAN Alliance has 
published standards for O-RAN, 
compliance with these standards 
does not guarantee equipment 
interoperability. Successful 
deployments require extensive 
testing, validation, and simulation at 
every layer of the network. This can 
be accomplished smoothly with the 
right test solution vendor. 

Keysight is helping solve design 
challenges ahead of each 

technology wave. Keysight provides 
effective, end-to-end validation of 
use cases like enhanced mobile 
broadband (eMBB), massive 
machine type communications 
(mMTC), and ultra-reliable and low-
latency communications (URLLC). In 
addition, test solutions scale to 
emulate thousands of UEs with 
realistic and dynamic subscriber 
and traffic modeling.
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Figure 2: Integrated solutions accelerate the development, integration, and deployment of O-RAN compliant equipment. 

Source: Keysight Technologies 
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Software Advantages of Open RAN

Open RAN facilitates RAN 
programmability and virtualization. 
RAN virtualization makes it easier 
for operators to separate software 
from hardware. Both Dish Network 
and Rakuten Mobile are deploying 
vRAN as part of their 5G Open RAN 
architectures.  

In an Open RAN architecture, many 
baseband functions exist as 
applications implemented by the 
RIC, and these applications can be 
independently optimized to tweak 
network performance at certain 
times or locations. Network slices 
and other bespoke solutions can 
also be tailored to meet the needs of 
specific customers through 
software in an Open RAN 
environment.  

Orchestration of radio resources is 
accomplished by the RIC. In order 
for this to approach real-time, 
operators will need to leverage 
artificial intelligence and machine 
learning. Providing support for 
AI/ML-based RIC functionality is 

one of the goals of the O-RAN 
Alliance. 

Automation will be key to the 
successful implementation of Open 
RAN architectures. The ability to 
mix and match solutions from 
various vendors offers clear cost 
and performance advantages, but 
also increases the network 
management and testing 
requirements. Operators that adopt 
automated network management 
and testing procedures will be best 
able to leverage Open RAN.  

Innovation is encouraged by an 
Open RAN environment. 
Application developers can more 
easily create new solutions for the 
5G RAN when interfaces are open. 
When applications need to be 
updated, the disaggregation 
provided by Open RAN can lead to a 
smoother, faster transition since the 
entire network does not necessarily 
have to go offline.  

Open interfaces are also of value to 

test solutions vendors and network 
test engineers. Effective test 
solutions are more important than 
ever in a multi-vendor environment, 
and open interfaces enable 
engineers to use these solutions 
more efficiently.  

Since Open RAN prioritizes 
software, new technologies can be 
added to a network more quickly 
and new features will not always 
require expensive hardware 
upgrades. The rapid time to market 
provided by an Open RAN 
architecture is a cornerstone of 
Dish Network’s plan to make 5G 
available to 70 per cent of the 
continental United States by June 
2023. As of June 2021, the list of 
companies providing software 
solutions for Dish’s Open RAN 
network included AWS, Nokia, 
Oracle, Mavenir, Altiostar, Matrixx 
Software, VMware, Ciena’s Blue 
Planet, Hansen Technologies, 
DigitalRoute, Palo Alto Networks, 
and Netcracker. 
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Economic Advantages of Open RAN

Economics was the instigator of the 
Open RAN movement. Operators 
could not combine hardware and 
software from different vendors in 
traditional LTE networks, and since 
only a handful of vendors provided 
all the radio and baseband solutions 
needed, choices were limited, 
curtailing operator negotiating 
power. Choice became even more 
constrained when government 
regulators started to forbid 
operators from buying gear made 
by Huawei, one of the three primary 
suppliers of wireless network 
equipment worldwide.  

Mobile network operators see 
Open RAN as a way to bring new 
suppliers into the 5G ecosystem. 
Smaller, nimbler vendors can 
innovate quickly in a competitive 
market, and larger, more established 
vendors will be pushed to do the 
same. In addition, operators expect 
better pricing with more players in 
the game. The 5G market will be 
more dynamic and competitive, 
forcing vendors to consistently 
innovate and improve.  

Virtualization in an Open RAN 
environment can also create cost 
savings for network operators. 
Instead of purpose-built hardware, 
operators can purchase off-the-
shelf servers and control their 
radios with software. Dish Network 
is expected to use this approach 
with AWS. 

Operators will need to select their 
partners carefully in order to realize 
the potential economic benefits of 
Open RAN. An inefficient test 
process could erase the cost savings 
achieved by sourcing equipment 
from multiple suppliers. Operators 

need to partner with experienced 
test and validation specialists who 
can deliver software-driven, 
automated, vendor-neutral testing 
solutions that can economically 
adapt to new technologies as they 
develop. 

Rakuten Mobile is the poster child 
for the superior economics of Open 
RAN. CTO Tareq Amin has said his 
team will build and operate a 
greenfield 5G Open RAN network 
for about 60 per cent of what it 
costs to build and run traditional 
mobile networks.  

Open RAN architectures also scale 
more easily than traditional mobile 
networks. Just three months after 
lighting up the UK’s first Open RAN 
network at Royal Welsh 
Showground, Vodafone committed 
to rolling out 2,600 Open RAN sites 
in England and Wales by 2027. The 
UK government has ordered 
Vodafone to replace Huawei’s 
equipment in its network and the 
operator plans to replace much of it 
with Open RAN, with Keysight as 
one of its partners. 

Vodafone Open RAN site in Wales. Source: Vodafone
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Vodafone is not alone in facing 
government pressure to make 
changes to its network. In the 
United States, the government has 
gone so far as to create an Open 
RAN Policy Coalition, a group of 
companies formed to promote 
policies that will encourage Open 
RAN. Meanwhile, the US 
government is also preparing to 
funnel billions of dollars to promote 
rural 5G and broadband delivered 
through fiber alternatives such as 
satellite and fixed wireless access 
(FWA). It is not unreasonable to 
expect some of these federal fund 

allocations to favor operators that 
commit to Open RAN.  

Ultimately, the economic 
advantages of Open RAN will be 
closely tied to the cost of the actual 
equipment, and that will of course 
evolve as technology develops. One 
important proof point came in June 
2020, when a trial completed by 
Nokia and AT&T showed that one 
RIC instance could control several 
O-DUs. Nokia said at the time that 
one RIC and one O-CU could 
potentially control hundreds of O-
DUs. 

The economic advantages of Open 
RAN are not limited to cost control.  
In addition, the technology has the 
potential to generate new revenue 
for service providers. Dish Network 
is reportedly planning to let its 
future customers run specialized 
software on its network to help 
them run their businesses. For 
example, companies could combine 
the 5G network’s transport and 
edge compute power with their own 
data to enhance their analytic 
capabilities. 

The diversity and modularity of 
Open RAN architectures has the 
potential to enhance network 
security. In a system comprised of 
interdependent but separate 
applications, one piece of 
compromised code is unlikely to 
propagate through the entire 
network. If something goes wrong 
with one application, an operator 
can potentially replace or repair it 
without touching the rest of the 
network. In a traditional 
architecture, remedying a security 

breach would probably be more 
expensive and more disruptive 
because the same software is likely 
to touch multiple parts of the 
network.  

Vendor diversity and open 
interfaces also allow operators to 
bring security specialists into the 
network. For example, Dish 
Network recently announced that 
Palo Alto Networks will be its 
security solution vendor. In 
traditional network architectures, 

operators do not typically have a 
practical way to work directly with a 
network security solution specialist. 

Open interfaces also increase 
visibility, and this can be particularly 
important to security. The diagram 
below from 451 Research shows 
the low-level interfaces to which 
operators may have access in an 
Open RAN system, providing 
visibility and control that are hard to 
achieve in a single-vendor system. 

Open RAN and Security
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Figure 3: Open RAN architectures are inherently secure, according to 451 Research.  

Source: Altiostar 

Open RAN component vendors also 
prioritize security by thoroughly 
testing their products in simulated 
network environments. A test 
solution provider with an integrated 

edge-to-core 5G test solution 
enables Open RAN vendors to 
detect potential security 
vulnerabilities long before they can 
become network problems. By 

contrast, traditional RAN systems 
cannot be independently tested 
without vendor support, which can 
slow down and impede the testing 
process. 

Open RAN: The Fast Track to 5G 8

25203 Keysight Whitepaper v2.qxp_25168 Aspire Survey Whitepaper  02/12/2021  15:45  Page 8



Conclusion 

Open RAN was conceived as a way for network operators to cut 
costs and increase equipment choices, but it has quickly evolved into 
an opportunity to create applicationfocused 5G networks nimble 
enough to serve diverse customer needs. Several operators have 
already committed to the technology, and vendors across the 
ecosystem are tailoring their solutions to support Open RAN and 
give network operators more choices as they deploy 5G. Operators 
will need to carefully choose their partners and test solution vendors 
in order to realize the full potential of this exciting new technology.  

Open RAN: The Fast Track to 5G 9
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