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From capital expenditures such as 5G, radio access
networks (RANSs), and spectrum acquisition to emerging
initiatives such as sustainability and artificial intelligence CAD,
communications service providers (CSPs) are transforming
themselves info agile communication services providers,
shifting focus from consumers to the enterprise (B2B)

market, in search of new sources of revenue. To do so, they
must drive greater operational efficiencies in increasingly
complex environments, and accelerate new service delivery,
especially for their enterprise customers while facing
significant operational challenges they need to address to
manage their 5G networks effectively, as shown in Figure 1.
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Figure 1. Current nefwork management poses challenges for telcos

The need for greater automation

For both cost reduction and greater agility, CSPs must embrace massive automation across orchestration and
assurance, seamlessly integrating them into a closed-loop process.

Recent research by Analysys Mason® underscores the urgency of this transformation. A staggering 70% of CSPs have
already embarked on the journey toward automation. But where do CSPs deploy automation specifically? The same
research reveals that 5G and RAN are the primary areas in which automation is in high demand, a reflection of the
current investment focus and subsequent operational challenges in these domains.

I “End-to-end automation: opportunities, challenges and the state of deployment,” Analysys Mason, April 3, 2023



https://www.analysysmason.com/research/content/perspectives/end-automation-opportunities-rma01-rma07-rma02/

Network operations automation
solutions from HPE

To address the challenges CSPs face, Hewlett Packard Enterprise has
infroduced a suite of network operations automation solutions. Leveraging
the power of Al and machine learning (ML) technologies in conjunction with
intfent-based orchestration, these cutting-edge solutions simplify, optimize,
and standardize the lifecycle management of network functions (NFs) while
seamlessly integrating service orchestration and assurance monitoring to
automatically remediate service degradations and network failures, within a
closed-loop process, as shown on Figure 2.

Network operations automation solutions offer a unified interface, enabling
cross-functional operations feams fo collaborate seamlessly and implement
extended continuous integration / confinuous deployment (CI/CD) pipelines
for enhanced efficiency. By helping eliminate integration risks, reducing
operational costs, and accelerating time-to-market for new services, CSPs can
better embrace revenue-generating use cases with confidence.

Furthermore, the software facilitates the standardization of NF onboarding,
streamlining training processes, and enabling CSPs fo tap into the existing
pool of skilled professionals in the market.
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Figure 2. Closed-loop network operations automation from HPE

More importantly, network operations automation solutions offer a straightforward, flexible, and predictable licensing
model, empowering CSPs to tailor their network operations transformation to their unique needs, all while maintaining
budgetary control.
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Core principles of network operations automation solutions from HPE:

o Embedded Al to help ensure service-level expectations are met

- As CSPs shift fo disaggregated, cloud-native infrastructures, the network
generates vast amounts of information — far too much for human
beings to process. Advanced ML algorithms, predictive analytics, and
automation allow operations to handle the complexity of new network
infrastructures while enhancing operational efficiency and responsiveness.
Additionally, the assurance system learns over time, continually getting
better at predicting and remediating problems. This not only streamlines
day-fo-day operations but also empowers organizations to proactively
address potential issues and help minimize downtime while boosting the
overall performance of their infrastructure.

 Support for heterogeneous, multivendor NFs and infrastructure

- HPE has a long history of providing operations support system (OSS)
solutions for heterogeneous, multivendor environments. Our solutions
provide prepackaged NFs and standardized processes to onboard NFs
from third-party vendors, as well as a broad support of various cloud
infrastructure environments.

 Cloud-native, modular architecture for greater agility and scalability

- Among the biggest advantages of the 5G evolution are the efficiency,
resiliency, and flexibility that come with containerized, microservices-based
architectures. With HPE cloud-native architecture, CSPs can extend
these benefits to NF and infrastructure management, orchestration, and
assurance. Our automation solutions can scale as needed fo address large,
complex NFs and cloud infrastructure environments. CSPs can also rely
on them for fast deployment and efficient management of new network
services, following CI/CD agile processes.

 Prebuilt solutions for core, fransport, and RAN operations to accelerate ROI
and embed best practices

— The prebuilt network operations automation solutions include HPE Telco
Core Auftomation and HPE Telco RAN Automation with additional

solutions under development. Following the same design principles, they
address the 5G core, tfransport, and RAN operations automation.



HPE Telco Core Automation: Al-powered core
lifecycle management

CSPs need an easier way to manage the complexity and operational
challenges in cloud-native, multivendor 5G core networks, especially
around the lifecycle management of numerous containerized core NFs
from onboarding to automatic remediation.

HPE Telco Core Automation radically transforms today’s core network
operations, leveraging Al/ML and intent-based automation to dramatically
simplify, optimize, and standardize the lifecycle of core NFs, tightly
intfegrating both orchestration and assurance management functions in a
closed-loop process as shown in Figure 3.

HPE Telco Core Automation key benefits:

o Multivendor ETSI-compliant core NF lifecycle management

e Aufomatic monitoring, setup, and remediation using embedded Al/ML
and closed-loop, intent-based intelligence

Single pane of glass enabling CI/CD for greater efficiency

Cloud-native agility and scalability

Compatible with Athonet’s private mobile network technology

The software leverages a single pane of glass, enabling different operations teams to merge and implement
extended CI/CD pipelines for more efficiency in addressing and optimizing new revenue-generating use cases. These
features allow CSPs to remove integration risks, decrease operational costs, and speed up time to market for new
services. The software also embraces the standardization of NFs onboarding, helping CSPs more easily train their
staff and leverage existing skills in the market.
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Figure 3. HPE Telco Core Automation overview
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Core NFs lifecycle management

HPE Telco Core Automation provides a standardized ETSI-compliant,
multivendor deployment process for any workload, regardless of its
fechnology, specifically designed to be able fo cope with the size, complexity,
and potential distribution over several data centers of core NFs. This reduces
the set of skills required fo operate any NF: design/deploy/operate/manage
the core NFs from a single plane of glass with one-click instantiation of entire
applications across diverse cloud environments, as shown in Figure 4. Every
onboarded NF can be:

Deployed or undeployed

Reconfigured, replaced, or restored

Scaled out or in automatically or manually

Relocated to a different location

Monitored for resource usage and key NF KPls
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Figure 4. HPE Telco Core Automation unified view, regardless of the technology

NFs resource monitoring

HPE Telco Core Automation monitors the resource consumption of each
workload instance and compares it to the cluster or overall location utilization,
in addition fo the monitoring of the NF itself (key faults and KPlIs, historic

and frending of those input data, fo detect deviation and take appropriate
closed-loop actions). It identifies the busiest clusters and resource-hungry NFs
and performs zero-touch scale-in and scale-out, helping ensure resources are
allocated precisely when and where they are needed.

Automatic core network remediation

Out-of-the-box closed-loop integration provides zero-touch capabilities
reducing even further the human interaction whenever possible; HPE Telco
Core Automation monitors the key faults and KPIs of every workload and
provides historic and trending of those input data to detect deviation and take
appropriate closed-loop actions. Our intent-based and Al/ML technologies are
proven in demanding fier-1 carrier-grade environments.



Capacity planning

HPE Telco Core Automation not only provides current and past resource usage but also predicts the future resource
needs for each NF or cluster based on the NF usage trend. CSPs can anticipate infrastructure needs and do
up-front resource optimization. Additionally, they can benchmark NF providers fo see which one uses resources the
most effectively.

With HPE Telco Core Automation, CSPs benefit from preconfigured best practices for their core and transport
networks that enable them to significantly reduce operational costs and deliver services to the market faster.

HPE Telco RAN Automation: operational efficiency for vRAN and
multivendor O-RAN

CSPs need to address complexity and operational challenges in evolving toward virtualized RAN (VRAN) and fully
disaggregated, multivendor Open RANs (O-RANS), especially around cloud-based edge infrastructure deployment and
configuration and RAN NFs management.

HPE Telco RAN Automation is a cloud-native RAN automation solution that provides multivendor management

and orchestration automation for traditional and disaggregated O-RAN. To provide greater flexibility, HPE Telco

RAN Automation is offered as a service (aaS) in public as well as private cloud. With HPE Telco RAN Auftomation,
CSPs benefit from zero-touch provisioning and end-fo-end lifecycle management of RAN edge infrastructure, virtual
distributed units (vDU), and virtual central units (vCU) monitoring, orchestration and configuration, opfimization

of RAN parameters, as well as built-in assurance for all layers of the disaggregated RAN, as shown on Figure 5. It
provides a single point of integration for the rest of the OSS / business support system (BSS) ecosystem in a fully
vendor-agnostic, cloud-native architecture. Similarly, to the other network operations automation solutions, it relies on
key innovations such as intent-based orchestration, Al- / Ml-based assurance (including prediction capability), and
distributed multivendor infrastructure management. This enables CSPs to take advantage of the opportunities offered
by O-RAN while mitigating added management complexity.

HPE Telco RAN Automation key benefits:

o Multivendor infrastructure and O-RAN-compliant lifecycle
management

e Supports legacy RAN as well as the shift to vVRAN and fully
disaggregated O-RAN

o Al-/ ML-driven closed-loop automation for faster remediation

» Offered aaS via private or public cloud, operated by HPE

 Standards-based, turnkey, pre-integrated solution
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Figure 5. HPE Telco RAN Automation overview

Infrastructure automation

HPE Telco RAN Automation offers provisioning and configuration of RAN infrastructure capabilities, including

firmware, OS, virtualization, drivers, and libraries. The HPE solution supports zero-touch provisioning processes with
template-driven automation workflows and configuration management capabilities to automate RAN infrastructure
deployments at the edge. Support for widely adopted device management protocols is included, and it is pre-integrated
to support the HPE ProLiant DL110 Gen10 Plus Telco Server. Other third-party hardware can be easily validated/certified
using standardized Redfish infrastructure interfaces.

Telco virtual and cloud-native NF management

HPE Telco RAN Automation offers unified management of multivendor virtual network functions (VNFs) and
containers, known collectively as xNF. HPE Telco RAN Automation provides orchestration and lifecycle management
of xNFs, providing the global O-Cloud virtual resource management and consistently applying global, cross-VNF, and
VNF-specific policies. It is compliant with European Telecommunications Standards Institute (ETSD specifications for
the NFV orchestrator functionality.

Configuration and optimization

HPE Telco RAN Automation provides RAN deployment and configuration capabilities, runs RAN optfimization
applications, and handles policy enforcement for both 4G and 5G networks. Also, it can automate the provisioning of
RF parameters by integrating with RAN vendors’ network management systems (NMS).

Service management and orchestration

HPE Telco RAN Automation provides a consolidated service management layer for RAN infrastructure, NFs, and
services, allowing network teams to manage everything using the same consistent toolset. The solution also provides
vendor-agnostic device data collection and persistence capabilities by aggregating and correlating massive amounts
of information, including faults, performance KPIs, logs, telemetry, and more. By using HPE Telco RAN Automation
dashboards, CSPs can better visualize and troubleshoot issues affecting customers, services, and infrastructure. When
the system identifies an issue, it can remediate the problem with minimal human intervention.

With HPE Telco RAN Automation, CSPs can achieve greater operational efficiency for RAN, vRAN, and multivendor
O-RAN networks.
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Why HPE?

Multivendor, Al-powered prebuilt solutions for your network operations

Unlike other vendor’s offerings, network operations automation solutions from HPE offer prebuilt
solutions to automate core, fransport and RAN operations, embedding Al/ML to help ensure service
level expectations are met while supporting heterogeneous, multivendor NFs and infrastructure. They
rely on a cloud-native, modular architecture for greater agility and scalability.

Seamless adoption of new technologies

In the ever-evolving telco landscape, embracing new technologies is paramount. Network operations
automation solutions from HPE make it easier to innovate. Whether it's a VNF or a cloud-native NF (CNF),
HPE solutions enable the standardization of NFs to onboard and simplify staff training. CSPs can more
easily fransition from one technology to another or relocate the NF workload from on-premises to the
cloud or vice versa.

Hybrid cloud, multicluster support

The future of telco is hybrid. Network operations automation solutions from HPE seamlessly support
multicluster environments, accommodating various versions from different vendors across different
locations. With HPE, CSPs can harness the power of the cloud when needed, complementing
on-premises resources o scale effortlessly and efficiently.

Streamlined implementation: shortened time and reduced risk

Network operations automation solutions from HPE are designed for efficiency from the ground

up. We understand that time is of the essence, and integration risks can be a daunting challenge.
That's why we offer an out-of-the-box solution that requires no customization to integrate different
components. Orchestration and assurance functions come pre-integrated, along with select HPE NFs.
For the remaining NFs, HPE can seamlessly onboard any standard NF for faster implementation, lower
integration risk, and smoother transitions.

Enhanced predictability with flexible licensing

Predictability is a cornerstone of effective planning. Network operations automation solutions from
HPE embrace a licensing model that offers either an aaS model or licenses per fixed prices and
predefined fimelines, aligning with industry standards. This structure empowers our customers to
forecast and manage their spending with precision when adopting new technologies, offering peace of
mind in an evolving landscape.

Security as a foundation

Security is non-negotiable, and HPE takes it seriously. Our automation solutions are meticulously
designed with built-in secure principles, leveraging the best-in-class security features integrated into
our industry-leading infrastructure platforms. We adhere to secure design standards and employ
cutting-edge tools to help minimize security risks.

One notable achievement is securing access not only to the NFs but also access to the existing catalog,
helping ensure that not everyone can spin any application if they already have access fo the cluster.

User management is also simplified as operations do not need fo directly access the different clusters,
thus avoiding the need fo create specific users and roles within each cluster they have access. With
network operations automation solutions from HPE, all access can be managed as roles for each
individual user.
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Seamless coexistence with legacy architecture

Change is inevitable, but it doesn’t have to be disruptive. Network operations automation solutions
from HPE are designed to coexist harmoniously with legacy architectures. We understand the
value of your existing investments, and our software is engineered to complement your established

systems seamlessly.

With its combination of Al/ML and intent-based automation, network operations automation
solutions from HPE not only address the demands of 5G and RAN but also pave the way for a future
where automation is the linchpin of success.

Learn more at

HPE.com/us/en/solutions/telecom- 1~ chat now Gsales

network-automation.html
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