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Abstract—This  paper  describes  a  functional  proof-of-concept
implementation for an automated network inventory solution
for a telecommunications operator, as part of the development
strategy for achieving a 6G autonomous network. The paper
also presents the platforms utilized in developing the solution,
as well as discussing how their combined capabilities leads to
the final result.
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I. INTRODUCTION

As one  of  the  high  profile drivers  of  6G  technology,
telecommunications  (telco)  operators  are  looking  to  adopt
various  solutions  towards autonomous network  operations.
Whether  employing  artificial  intelligence  (AI),  or
automation, or a combination of any number of cutting edge
digital platforms, the goal is to reduce operational  costs and
to generate intelligent networks that are easier to manage and
maintain [1]. 

Realworld  Systems  (RWS)  is  a  software  development
and  integration  company,  with  decades of  experience,
providing and maintaining solutions for telco operators and
other industries [2]. 

The challenge addressed in this paper is the design and
implementation  of  a  proof-of-concept  (PoC) solution
requested  by  an  important telco  operator  -  an  automated
network inventory system that should set the foundation for
the future 6G autonomous network desired by this client.

In  recent  years,  RWS  has  established  some  strategic
partnerships in order to aquire the necessary technologies and
knowledge  to  be  able  to  deliver  a diversified  portfolio  of
solutions, including the one described in this paper.

One  such  strategic  partner is  We  Are  CORTEX,  a
software development company from the United Kingdom,
which  provides  the  Cortex  Intelligent  Automation  and
Orchestration  platform  [3].  This  automation  engine  offers
many features, but most notably it is capable of integrating
with many legacy systems. More details will be presented in
the Platforms section.

Another  strategic  partner  is  CROSS  Network
Intelligence, a software development company from Poland,
which  provides  the  CROSS  platform  [4].  This  network

inventory  management  system  is  capable  of  handling  all
layers  of a  deployed  network  via  the  unified  data  model.
More details are available in the Platforms section.

Finally,  RWS  also  contributes  with  the  Data  Transit
System (DTS) platform, designed to facilitate  the fast  and
smooth  transition  of  data  between  various  providers  and
consumers, regardless of format. The platform will be further
described in the Platforms section.

In  the  following  chapters,  this  paper  will  describe the
design  and  implementation  of  the  Automated  Network
Inventory solution, presenting the State of the Art, discussing
various considerations taken during the process, along with
measured key performance indicators (KPIs) and key value
indicators (KVIs), concluding with information regarding the
current status and future work of the project.

II. STATE OF THE ART

Telecommunications networks  are  faced  with  an
unprecedented  need for  high-speed  connectivity,  emerging
from new applications and services, and generally, from the
adoption  rate  of  mobile  devices.  However,  meeting these
demands is  very  difficult  task,  since  mobile  networks  are
becoming progressively  more  heterogeneous  and  complex.
Considering this, a promising strategy might be the adoption
of novel network automation solutions [5][6][7][8].

6G native-AI applications in  network-related  industries
could reduce  deployment and  operational  costs,  improve
performance, enhance customer services, and  help with the
development and introduction of new services. While some
of these AI applications, like predictive maintenance, have
already been implemented by most operators, more complex
applications,  such  as  traffic  management  AIs,  are  being
considered only by some large operators [9]. 

Autonomous networks appear to be a major step in the
evolution  of  the  telecommunications  industry,  and  most
operators  seem  to  slowly  adopt  the  necessary  changes.
Furthermore, it might be feasible to implement a long term
strategy towards achieving a fully autonomous network, and
work in stages that provide functional fragments, eventually
reaching the final goal. One such stage on the road-map for
achieving an autonomous network is an automated network
inventory system.
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III. SOLUTION

An automated network inventory enables features such as
automatic network discovery and root-cause analysis. Both
of these are complex tasks that consume a lot of time when
performed by employees.  However,  these activities can be
fully  automated,  with  a  positive  impact  on  time  and  cost
efficiency.

III.A. Proof-of-Concept

The  client  that  comissioned  the  PoC  is  a  large  telco
operator,  with local and international offices,  providing the
full range of services via their network. The logical, physical,
virtual  and  services  network  inventories  are  handled  by
several applications, involving much manual labor in order to
correlate  information for  various business  needs.  This was
acknowledged to be a major blocker going forward towards
an  autonomous  network.  As  such,  a  strategy  has  been
formulated, featuring feasible development stages, in order to
achieve the final result.

One  of  the  first  stages  is  the  implementation  of  an
automated  network  inventory,  capable  of  centralizing  the
disparate  information  from  legacy  systems,  as  well  as
correlate it with the current and future developments of their
networks. 

III.B. Solution Architecture

The  needs  indentified  during  the  design  phase  of  the
solution development are as follows:

 Connectivity  and  integration  with  legacy  platforms
and devices

 Data centralization and unified data model

 User-friendly solution interface for business needs

Based on these needs, RWS proposed a system built on
top of multiple platforms, which  were already deployed for
other projects, following the diagram in fig. 1.

Fig. 1. Solution diagram

On the right side of fig. 1, there is a simplified network
model,  which  illustrates  the  relationship  between  various
network  elements  and  a  governing  network  management

entity (NME). A real  network would feature multiple such
management devices,  possibly from various manufacturers,
respective to the network elements incorporated.

The solution diagram can be seen on the left side of fig.
1, along with the bottom block that represents all the various
inventory platforms used by the client.

The  network  inventory  platform  can  integrate  directly
with some of the NMEs, however passing this data exchange
through  an  automation  engine  allows  more  flexibility,
enabling future work with direct access to the network. 

Furthermore,  the  automation  platform  can  also
orchestrate the flow of data between the other components,
which is facilitated via the data transit engine. This serves as
an accelerator and mediator for the flow of data, while also
being the tool responsible for aggregating data from legacy
storage systems. 

Finally, the network inventory platform is responsible for
centralizing  and  maintaining  the  unified  data  model.  The
platforms  cover  each  other  in  integration  capabilties,  thus
providing a solution that covers the identified needs.

III.C. Key performance indicators

 Inventory Accuracy

Definition: The percentage of network assets accurately  
recorded in the inventory system.

Progress: 1%

Target: 100%

 Inventory Update Frequency

Definition: The frequency at which the inventory data is
updated.

Progress: Monthly

Target: Daily

 Audit Compliance Rate

Definition:  The  rate  at  which  the  network  inventory
passes internal or external audits without discrepancies.

Progress: 1 internal audit passed

Target: above 80% internal and/or external audits passed

 Asset Utilization Rate

Definition:  The  percentage  of  network  assets  that  are
actively being used versus those that are idle.

Progress: Not available

Target: Above 80%

 Mean Time to Detect (MTTD)

Definition:  The  average  time  taken  to  detect
discrepancies or issues in the network inventory.

Progress: Weekly

Target: Less than an hour

 Mean Time to Resolve (MTTR)

Definition:  The  average  time  taken  to  resolve
discrepancies or issues found in the network inventory.



Progress: Days

Target: Less than a day

 Reduction in Manual Entry Errors

Definition:  The  percentage  reduction  in  errors  due  to
manual entry after the implementation of the automated
system.

Progress: Approximately 10%

Target: Above 90%

 Cost Savings

Definition:  The  financial  savings  achieved  through
reduced  labor,  improved  efficiency,  and  better  asset
management.

Progress: Not available

Target: Above 500000 EUR

III.D. Key value indicators

 Improved Service Delivery

Definition: The enhancement in the speed and quality of
service  delivery  due  to  better  network  inventory
management.

Measurement:  Customer  satisfaction  surveys,  reduction
in service delivery times.

 Customer Satisfaction

Definition:  The  overall  satisfaction  of  customers  with
network reliability and service quality.

Measurement:  Net  Promoter  Score  (NPS),  Customer
Satisfaction Score (CSAT).

 Operational Efficiency

Definition:  The  improvement  in  operational  processes
and efficiency due to automated inventory management.

Measurement:  Time savings in operations,  reduction in
redundant tasks.

 Enhanced Decision-Making

Definition: The ability to make better and faster business
decisions  based  on  accurate  and  up-to-date  inventory
data.

Measurement: Feedback from management, reduction in
decision-making time.

 Network Uptime and Reliability

Definition: The overall improvement in network uptime
and reliability due to better asset management.

Measurement:  Network  downtime,  number  of  network
failures.

 Scalability

Definition:  The  ease  with  which  the  network  can  be
scaled up or down based on accurate inventory data.

Measurement: Time taken to deploy new assets, ability to
meet changing demand.

 Regulatory Compliance

Definition:  The ability to meet  regulatory  requirements
due to accurate and up-to-date network inventory.

Measurement:  Number  of  compliance  violations,  audit
results.

The progress so far indicates that the proposed solution is
working as intended, and since all the platforms are scalable,
there  should  be  no  problem  integrating  the  entire client
network.

IV. PLATFORMS

The digital platforms utilized for the development of this
PoC have been chosen based on their qualification towards
achieving the project goal, but also since they are available as
part of the RWS solution portfolio.

IV.A. Data Transit System

DTS is  a  platform that  enables  access  to  creation  and
distribution of data products and services.  It maps disparate
data  sources  so  that  the  information can  be  consumed  in
potentially  new  ways,  thus  helping  companies  meet  their
informational needs. Future development is oriented towards
bridging  data  spaces  across  6G  networks,  as  part  of  the
cloud-edge-continuum.

The  platform  is  built  upon  an  infrastructure  of
microservices,  each  component  being  able  to  scale
individually  based  on  usage  or  consumption.  In  order  to
access  data,  it  uses  prebuilt  connectors  to  decode  various
common or uncommon formats directly from the source or
from another third-party provider. It publishes the acquired
data in any number of available formats or as a webservice,
converting the source material in the process to the desired
specification.  Furthermore,  the platform is capable  of  self-
monitoring, generating reports on data traffic.

The  platform is  already  used  to  facilitate  a  large  data
migration project for the telco client, so it was known that it
is capable of integrating with at least some of the data storage
applications deployed.

IV.B. Cortex

Cortex is an automation engine designed to automate and
orchestrate complex processes. It has a plethora of features,
but the most  relevant for the PoC is the ability to integrate
directly  with  many  legacy  platforms  or  devices,  using
customizable functions to invoke or manage any interaction
within the ecosystem in which it is deployed.

The purpose of the platform within this PoC is to trigger
information exchange between the NMEs and the network
inventory platform. Furthermore, as future work, it  will be
involved  in  improving  network  monitoring,  becoming  a
controller for various network troubleshooting processes, and
part of the future network-compute fabric.

The  platform  is  already  deployed  on  premise  for  the
client, as it is utilized for business process automation across
a number of departments.

IV.C. CROSS

CROSS  is  a  network  inventory  platform,  capable  of
synchronizing  with  systems  holding  parts  of  the  overall
network  inventory,  integrating them into a coherent  single
model of the network, and providng an engine for deploying
and  managing  resources  over  the  network  infrastructure.



Additionally, the platform can generate advanced reports on
the efficiency, quality and utilization of the data stored.

The platform is already deployed in the client ecosystem,
as  part  of  an  internal  data  centralization  and  unification
strategy.

V. CONCLUSIONS

In the first phase of the PoC, the ability to poll data from
a single NME has been successfully achieved via the Cortex
platform. This  process  allowed the platform to gather  and
collect network-related data, which was then securely stored
in the CROSS system for further analysis and use.

It is still uncertain whether the final implementation will
meet all the KPIs and KVIs established by the client. At this
stage, only a portion of the KPIs are being measured because
the PoC is still a work in progress. However, the preliminary
results  from these  initial  measurements  suggest  a  positive
trend,  indicating  that  the  project  is  on  the  right  track.
Nevertheless, a full assessment will only be possible once all
KPIs and KVIs have been thoroughly evaluated in the final
implementation. 

VI. FUTURE WORK

In the second phase of the project, the DTS platform will
be integrated  into the existing ecosystem. This  addition is
crucial  as  it  will  enable  the  seamless  flow  of  data  from
multiple NMEs rather than just one, thereby enhancing the
system's capacity to handle a broader range of network data
sources.

The third phase of the project is focused on bringing the
PoC to  its  full  completion.  The  primary  objective  of  this
phase  is  to  deliver  a  working  segment  of  an  autonomous
network to the client. Specifically, this involves providing an
automated network inventory solution, which demonstrates
the  capability  to  manage  and  track  network  resources
autonomously.

On the  path towards  the  desired  autonomous network,
security  in  one  of  the  most  important  considerations.
Currently,  the  automated  network  inventory  is  secured  by
being deployed on a private internal network with restricted
access.  However,  in  order  to  continue  building  on  this
solution towards the final goal, it is inevitable to eventually
connect it to the internet, thus opening the gates for security
vulnerabilities, especially given the amount of systems that
are to be integrated. This phenomenon could be alleviated by
the  introduction of blockchain technology into the security
layer. 

Integrating  blockchain  technology  into  the  network-
compute  fabric  of  future  6G  networks  offers  a  robust

framework  for  secure,  decentralized,  and  transparent
communication. Blockchain's immutable ledger can enhance
the  security  of  6G  networks  by  providing  tamper-proof
records of data exchanges, critical for trust in an increasingly
connected  world.  For  example,  Hyperledger  [10],  with  its
modular  architecture,  can  support  the  development  of
custom,  permissioned  blockchain  networks  tailored  to
specific 6G applications, such as autonomous vehicles, smart
cities,  healthcare,  and  Internet-of-Things  (IoT)  ecosystems
[11].  By  embedding  these  technologies  into  the  6G
infrastructure,  it  is  possible  to  achieve  a  more  resilient,
efficient,  and scalable network that  supports real-time data
processing  and  secure  transactions  across  distributed
systems. 

The  ability to deliver autonomous network solutions for
clients  relies  on  the involvement  in  innovative  research
towards technologies for the 6G smart networks of the future
[12].  We  strongly believe  that  the  proposed  solution  will
become a part of the 6G network-compute fabric, where it
can enable further innovations.
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