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Introduction

As technology rapidly evolves, the consumption of complex products has
increased across industries, amplifying the demand for effective post-sales
services. These services are no longer a supplementary function; itis a
strategic differentiator that directly affects uptime, customer satisfaction
and revenue. However, for many organizations, service documentation
remains a persistent challenge. As organizations scale, documentation
gaps in product service manuals often emerge, leaving technical teams
with insufficient information to address issues efficiently. These gaps can
have dire consequences for businesses, especially those with machine
uptime-dependent revenue models.

For companies whose revenue depends on machine uptime, including
organizations in manufacturing, energy and telecommunications, accurate
and accessible service documentation is essential. Outdated orincomplete
manuals can extend repair times, increase support costs and reduce asset
availability. When downtime increases, financial performance, operational
efficiency and customer trust are directly affected.

The business impact extends beyond immediate financial loss. Slow
response times and inconsistent resolutions can lead to customer churn,
negative publicity and long-term reputational damage. According to a
Forbes survey, poor customer service and post-sales support could cost
companies worldwide more than $3.7 trillion annually [11. Once customer
trust is eroded, rebuilding it can be far more costly than preventing the
service failure in the first place.

This whitepaper proposes an LLM-based solution to systematically closes
gaps in product service documentation. The solution uses Al-driven
transcript summarization to capture real-world, context-specific insights
from field operations and convert them into structured knowledge. By
incorporating feedback from Tier 1 (TSR), Tier 2 (L2) and Tier 3 (L3) support,
the framework helps keep the service knowledge base relevant, searchable
and aligned with the technical issues encountered in the field by Technical
Support Representatives (TSRs).

Business challenges

Post-sales service is one of the most challenging areas for companies as
they scale, especially as products become more complex and undergo
frequent releases. As product complexity increases, documentation gaps
in service manuals inevitably emerge. These gaps significantly impact the
efficiency of support operations and trigger a chain of problems, including
longer support times, higher operational costs and, ultimately, diminished
profit margins.

Without accurate, detailed documentation, TSRs struggle to identify the
root cause of issues, leading to delayed resolution and poor customer
service. To compensate for this, TSRs often need to escalate problems to
Tier 2 (L2) support teams located in regional service offices. This escalation
process creates a ripple effect, including longer call durations, increased
troubleshooting time and, at times, confusion that leads to unresolved
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issues. In more complex cases, L2 support may even have to travel to
the field to assist TSRs, adding significant travel and repair costs for the
company.

One of the most pressing issues in this scenario is the high turnover rate
among TSRs. In many organizations, TSRs frequently transition from one
company to another, which compounds the challenges.

Without proper documentation, new TSRs are left to solve recurring issues
on their own, leading to longer resolution times and increased pressure on
support teams. Inexperienced technicians struggle to resolve issues
efficiently, further exacerbating the problem.

Given these challenges, companies need a more structured approach to
service documentation. What is needed is a framework that not only
addresses the immediate gaps in product service manuals but also evolves
over time by incorporating contextually relevant solutions to the problems
most frequently encountered in the field. This framework should ensure
that once a solution path is identified, it can be optimized, documented
and made available for future use by TSRs dealing with similar issues.

By continually refining and expanding the documentation, companies
can create a self-sustaining knowledge base that evolves with the types
of problems encountered in recent years. When SRs gain access to this
enriched documentation, they will be able to solve problems more
efficiently, reducing their dependency on L2 or L3 support. This approach
not only reduces the overall time required to resolve issues but also
minimizes the need to escalate problems to higher-tier support teams,
freeing them to focus on more complex or novel issues.

Moreover, this methodology would reduce the burden on the L2 and L3
support teams, allowing them to focus on addressing new or complex
problems that require their expertise rather than spending time on
repetitive, low-level issues that could be easily resolved by TSRs with access
to the right documentation. This streamlined process will optimize support
workflows, enhance first-time fix rates and ultimately deliver cost savings,
improved customer satisfaction and greater operational efficiency for the
company.

Problem statement

Over time, service documentation often develops knowledge gaps,
especially around technical field issues that are not captured through
standard manual updates. These gaps limit a TSR'’s ability to resolve
problems efficiently, particularly when complex issues require collaboration
with L2 or L3 support teams.

Today, the diagnostic steps and resolution paths discussed during
TSR-L2/ L3 interactions are not always captured, structured or
standardized. As a result, teams may rely on ad hoc solutions, leading to
inconsistent problem-solving, longer resolution times and a greater risk of
miscommunication.

There is a need for a framework that captures conversations and
resolution steps between TSRs and L2/L3 support teams, optimizes the
troubleshooting path and incorporates the resulting knowledge into



continuously updated service documentation. This will enable TSRs to
access standardized solutions for recurring and related issues, reduce
knowledge gaps and improve the efficiency, accuracy and consistency of
future issue resolution.

Solution

This whitepaper proposes an advanced LLM-based framework that
continuously enhances and updates service documentation by
incorporating real-time support interactions between TSRs and L2/L3
support teams. The framework starts by extracting all relevant service
visits from the database, focusing on interactions where a call was made
between TSRs and L2/L3 support teams, or where service visits exceeded
a predefined resolution-time threshold. The system then generates
transcripts for these calls.

Given that these calls can often be lengthy and involve detailed technical
discussions, the next step is to generate a concise summary for each
transcript. These summaries are crucial as they distill essential information
from potentially complex and lengthy exchanges. The summaries will
capture key elements, such as:

* The initial problem was reported by the customer.

» The diagnostic steps taken by the TSR prior to escalating the issue to L2
support.

» The further diagnostic steps were carried out during the call by TSR and
L2/L3 support to troubleshoot and resolve the issue.
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Once generated, the transcript summaries are integrated with existing
notes from TSR, L2 and L3 support teams to create a holistic view of the
problem-solving process.

The framework then analyzes the transcript and notes to determine
whether a complete solution was achieved for the reported issue. When a
resolution is identified, the system documents the diagnostic process as a
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step-by-step solution path. Where relevant, the main issue is broken down
into sub-issues, with specific resolution steps captured for each.

To efficiently store and search the service documentation, the framework
uses a graph database. Given that service documentation is highly
interconnected - where one diagnostic step often leads to another and
resolving one issue may trigger the appearance of new issues - a graph
database is an ideal solution. This structure enables us to maintain the
complex relationships between problems, diagnostics and solutions.

Using vector search within the graph database, we will identify similar
sub-issues. If a match is found, the existing documentation can be reviewed
and revised if required. If no match is found, the system generates a new
article for the sub-issue and documents the corresponding solution steps
forinclusion in the service documentation.

By automating this process, the framework will continuously enrich the
service documentation, ensuring that TSRs have access to up-to-date,
well-organized and contextually relevant solutions for a wide variety of
technical issues.

To operationalize this capability at scale, the advanced LLM-based
framework we developed will be embedded in iDoRAN as an accelerator.
The framework continuously enhances service documentation by analyzing
real-time support interactions, automatically identifying service visits
involving TSR-L2/L3 collaboration or extended resolution durations and
generating high-quality transcripts from these calls. Integrating this into
iDoRAN leverages its intelligent, modular architecture—HCLTech’s
proprietary platform designed for automated correction, extraction,
validation, enrichment, classification and analysis of unstructured data. This
synergy enables faster knowledge capture, richer documentation and
deeper operational insights across service ecosystems.
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Benefits

Reduced time to diagnose and resolve issues: With access to detailed,
structured documentation, TSRs can identify root causes more quickly
and follow a proven solution path. This improves resolution speed and
strengthens support-team efficiency.

Automated and continuous service documentation updates: The
framework automatically updates service documentation with the
latest field-related issues and resolution steps, ensuring that TSRs can
rely on current and contextually relevant guidance.

Lower redundant escalations to L2/L3 support: With accurate and
comprehensive service documentation readily available, TSRs can
resolve more issues independently. This reduces unnecessary
escalations and allows higher-level support teams to focus on
complex or novel problems.

Reduced call duration and operational costs: Structured, reusable
documentation reduces time spent on long troubleshooting calls and
can lower the hours required per service visit, contributing to reduced
operational cost.

Faster onboarding and support for new TSRs: A well-organized and
comprehensive knowledge base helps new TSRs find solutions to
common issues more quickly, reducing the learning curve and
enhancing their ability to contribute effectively from day one.

Improved customer satisfaction: Faster issue resolution, fewer
escalations and more consistent responses create a better customer
experience, improving satisfaction, confidence and loyalty.

Cost savings and improved resource utilization: When TSRs spend
less time searching for solutions or escalating recurring issues,
companies can reduce overall service costs and use both human and
operational resources more efficiently.
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Conclusion

As technology advances, products are becoming more complex and
post-sales services are emerging as a critical pressure point, particularly for
companies whose revenue is closely linked to machine uptime. With
growing product complexity, service times increase and L2/L.3 support
teams are often required to address repetitive issues that should be
resolvable at the TSR level. As a result, when issues are not resolved on
schedule, customer satisfaction declines, directly affecting revenue, loyalty
and business health.

In this environment, service documentation must be continuously updated
with the latest field issues. When TSRs have access to accurate, current
and structured documentation, they can diagnose problems faster and
implement solutions more efficiently. This reduces recurring service effort,
lowers support costs and allows L2 and L3 teams to focus on complex new
challenges that require their expertise.

However, manually keeping service documentation up to date is tedious,
time-consuming and vulnerable to omissions. Critical information from
field conversations can be lost, and recurring issues may never be
translated into reusable documentation. To address this, the proposed
LLM-powered automation solution extracts and analyzes conversations
between TSRs and L2/L3 support teams, converts these interactions into
transcripts, summarizes the essential information and maps both the issue
and the solution path.

Once resolution steps are identified, the system checks existing service
documentation to determine whether the issue is already documented. If it
is, the documentation can be reviewed and revised. If not, a new article can
be generated and added to the knowledge base. This process helps ensure
that service documentation remains accurate, comprehensive and up to
date.

By implementing this automated approach, companies can improve service
quality, reduce operational cost and strengthen customer satisfaction,
while creating a service knowledge base that continuously learns from real
field experience.
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