@ International Journal on Science and Technology (IJSAT)

— E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

Architecting Reliable Supply Chain Planning
using 5G IoT devices with Cloud Computing
Infrastructure
Sivasubramanian Kalaiselvan

rksivasubramanian@gmail.com

Abstract:

The proliferation of 5G-enabled Internet of Things (IoT) devices presents a paradigm shift for global
supply chains, introducing unprecedented levels of demand volatility and operational complexity.
Traditional, siloed planning systems are ill-equipped to manage the sheer volume and velocity of data
generated by these connected ecosystems. This white paper, targeted at supply chain professionals, IT
architects, and business leaders, proposes a modern architectural framework for planning the supply chain
of 5G IoT devices. By leveraging a synergistic combination of 5G connectivity, real-time loT data streams,
and scalable cloud computing infrastructure, this architecture positions SAP Integrated Business Planning
(IBP) as the intelligent core for decision-making. We detail a solution that transforms supply chain
planning from a reactive, forecast-driven process to a proactive, data-driven operation. The paper outlines
the current challenges, presents a comprehensive review of the enabling capabilities, details the proposed
architecture, and explores tangible use cases and benefits. The goal is to provide a strategic blueprint for
building a resilient, agile, and highly responsive supply chain that can thrive in the dynamic 5G era of
2023.
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1. Introduction

The year 2023 marks a critical inflection point in the digital transformation of global commerce. The
rollout of 5G networks is not merely an incremental upgrade; it is a catalyst for the explosive growth of
the Internet of Things (IoT). The market is expected to grow to 14.4 billion active connections in 2022,
with projections reaching approximately 27 billion by 2025 [1]. This surge in connected devices, from
smart home appliances to industrial sensors and autonomous vehicles, creates a massive and lucrative
market. However, for the companies that design, manufacture, and distribute these devices, it also creates
a supply chain environment of unprecedented complexity and volatility. The very nature of IoT devices
constantly connected and generating real-time data renders traditional, batch-oriented planning processes
obsolete. Legacy systems lack the capacity to process this data deluge and the agility to respond to the
rapid market shifts it reveals. This paper outlines an architectural vision that harnesses these new
technologies as a competitive advantage. By architecting a planning solution on a foundation of cloud
computing and integrating real-time data from 5G-connected [oT devices, companies can achieve a new
level of planning intelligence. At the core of this architecture is SAP Integrated Business Planning (IBP),
a cloud-native solution designed to break down functional silos and enable a truly integrated, responsive,
and resilient supply chain.

2. Problem Statement
Organizations in the 5G IoT device sector face a confluence of challenges that strain traditional supply
chain models to their breaking point. The core problem is a growing disconnect between the hyper-

IJSAT23039533 Volume 14, Issue 3, July- September 2023 1



https://www.ijsat.org/
mailto:rksivasubramanian@gmail.com

@ International Journal on Science and Technology (IJSAT)

— E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

dynamic nature of the market and the inherent latency of conventional planning and execution systems.
Due to extreme demand volatility and inaccuracy traditional forecasting, which relies on historical sales
data, is fundamentally incapable of predicting demand for innovative IoT products with short lifecycles
and no historical precedent. This leads to significant forecast errors, resulting in either costly excess
inventory or damaging stockouts that erode market share. Multi-tier supply chain opacity and risk created
the global semiconductor shortage of recent years exposed the profound fragility of electronics supply
chains. Companies often have limited to no visibility beyond their tier-one suppliers. This opacity makes
it impossible to proactively identify and mitigate risks deep within the supply network, such as a
component shortage or a capacity constraint at a tier-two or tier-three supplier. The inability to leverage
real time data is another main reason . While IoT devices generate a continuous stream of valuable data
(e.g., activation rates, usage patterns, location), most companies lack the infrastructure to capture, analyze,
and incorporate this information into their planning processes. This represents a massive missed
opportunity to sense and shape demand in near real-time. The fragmented and inefficient planning
processes in many organizations, sales, product management, finance, and supply chain teams operate
with their own plans and datasets. This lack of alignment, often referred to as the planning gap which leads
to conflicting objectives, inefficient resource allocation, and a slow, disjointed response to market changes.
An S&OP or Integrated Business Planning process is essential to bridge these gaps.

3. Discussion

The convergence of 5G, IoT, and cloud computing represents more than a technological evolution; it is a
fundamental disruption to the principles of supply chain management. The traditional, linear model plan,
source, make, deliver is being replaced by a dynamic, networked ecosystem. In this new paradigm, value
is created not just through efficiency and cost reduction, but through speed, visibility, and intelligent
adaptation. The core challenge is no longer about creating the most accurate long-range forecast, but about
building an organization that can sense and respond to change faster than its competitors. This requires a
shift in both mindset and systems. The move from on-premise, transaction-focused ERP systems to cloud-
based, data-driven planning platforms like SAP IBP is a critical enabler of this shift. While ERP systems
remain the backbone for execution, their inherent design is not suited for the probabilistic, scenario-based
planning that a volatile market demand. Modern platforms like SAP IBP, built on in-memory computing,
are designed specifically to handle massive datasets, run complex simulations in real-time, and facilitate
cross-functional collaboration. Furthermore, extending this collaborative framework externally through
networks like SAP Ariba is non-negotiable. A company's resilience is defined by the strength of its entire
network. Without a digital, real-time connection to suppliers, any internal planning agility is nullified by
the latency of manual, email-based communication, leaving the organization vulnerable to the weakest
link in its supply chain[2].

4. Capabilities and Literature Review

To address these challenges, a modern architecture must integrate several key technological capabilities.
This framework is built upon the convergence of connectivity, data, and intelligent planning platforms.
Cloud Computing Infrastructure provides the foundational layer for this architecture, offering the elastic
scalability required to store and process petabytes of IoT data. Cloud platforms (e.g., AWS, Azure, GCP)
eliminate the need for massive upfront capital expenditure on hardware and provide the agility to spin up
new services and analytics capabilities on demand. 5G technology is the communication backbone,
providing the high bandwidth, low latency, and massive device connectivity necessary for real-time IoT.
It enables reliable data transmission from sensors on a factory floor, trackers on a shipping container, or
directly from the end-product itself, anywhere in the world. As a cloud-native solution built on the SAP
HANA platform, IBP is designed for modern supply chain challenges. Its key modules provide a holistic
planning environment: Facilitates the core IBP process, aligning demand, supply, and financial plans to
create a single, consensus-based operating plan for the business.

IBP for Demand employs advanced statistical forecasting and machine learning algorithms, including
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demand sensing, which can use real-time data signals from [oT devices as inputs to dramatically improve
short-term forecast accuracy. IBP for Response & Supply creates a time-series-based supply plan across
the entire network. It can run rapid "what-if" scenarios to analyze the impact of disruptions and allows
planners to develop cost-optimized responses to balance supply and demand. Supply Chain Control Tower
offers end-to-end visibility across the supply chain, providing intelligent alerts and managing exceptions
in real-time. SAP Ariba Supply Chain Collaboration in a complex, multi-tier environment, direct
collaboration with suppliers is critical. The Ariba Network extends the planning process beyond the four
walls of the enterprise, enabling seamless, real-time sharing of forecasts, purchase orders, inventory levels,
and quality notifications with all trading partners. This digital connection is vital for gaining visibility into
supplier commitments and potential constraints [2].

5. The Proposed Architecture

The proposed solution architecture integrates these capabilities into a cohesive, end-to-end planning

ecosystem. It is designed to be a closed-loop system where real-world data continuously informs and

refines the business plan.

The architecture consists of four distinct layers:

a. Data Ingestion & Connectivity Layer: This is the edge of the network. 5G-enabled IoT sensors—
embedded in products, on manufacturing equipment, and within logistics assets—capture raw data.
This data is transmitted securely and in real-time via the 5G network to the central cloud platform.

b. Cloud & Data Processing Layer: A hyperscaler cloud environment serves as the central data hub.
Raw IoT data is streamed into a data lake for storage. Data engineering pipelines then clean,
aggregate, and structure this data, making it ready for consumption by the planning applications.

c. Intelligent Planning & Collaboration Layer: This is the core of the architecture, powered by SAP
solutions:

[1 SAP IBP Demand Planning: The system consumes the processed IoT and business data from the
cloud layer. Its demand sensing algorithms analyze granular signals, such as daily device activation
rates, to generate a highly accurate near-term forecast, drastically improving upon traditional
methods.

] SAP IBP Supply Planning: This is where the demand signal is translated into an executable plan.
The IBP for Response & Supply module takes the consensus demand plan as its primary input, along
with a digital twin of the supply chain network (locations, transportation lanes) and key constraints
(production capacities, lead times, supplier limits). Planners can then run one of two types of
planning algorithms:

. Time-Series Heuristics: A rapid, rules-based engine that generates an unconstrained plan by
propagating demand backward through the network. This is ideal for establishing a quick baseline.
. Cost Optimizer: A sophisticated engine that analyzes the entire network and all constraints

simultaneously to generate the most profitable, cost-optimized plan. It makes intelligent trade-off
decisions, such as whether to pre-build inventory, source from a more expensive location, or incur a
fulfillment penalty. This capability is crucial for effective scenario planning and proactive disruption
management [3].

[ Supply Chain Collaboration-Ariba : The output is a constrained supply plan, detailing production,
distribution, and a time-phased procurement plan for all necessary components. This procurement plan is
then shared with suppliers via the SAP Ariba Network, creating a real-time, collaborative feedback loop
where suppliers can provide their commitments and capacity information.
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d. Execution & Analytics Layer:
o  The finalized plan and its orders (e.g., purchase requisitions, stock transport orders) are integrated

into the SAP S/4HANA system for execution.

Planners interact with the system through SAP IBP’s dashboards and Microsoft Excel frontend, where
they can monitor KPIs, manage exceptions highlighted by the Control Tower, and run simulations to
support decision-making.

This architecture creates a digital thread, linking real-time events at the edge of the supply chain directly
to strategic and tactical business planning.

6. Use Cases and Benefits

The implementation of this architecture delivers tangible value by transforming core supply chain
processes.

Use Case 1: Real-Time Demand Sensing and Shaping

Scenario: A consumer electronics company launches a smart speaker. Instead of relying solely on
pre-launch forecasts, the company tracks real-time product activation data by region.

Solution: This data is fed directly into the SAP IBP demand sensing module. Planners observe that
activations in the Asia-Pacific region are 30% higher than forecasted, while Europe is
underperforming. They immediately adjust the short-term forecast in IBP, and the system
recommends reallocating inventory from European distribution centers to meet the unexpected surge
in APAC demand.

Benefit: The company avoids stockouts in a key growth market and prevents the buildup of excess
inventory in a slower one, maximizing revenue and improving customer satisfaction.

Use Case 2: Proactive Disruption Management

Scenario: A critical chipset supplier for an automobile manufacturer is located in a region prone to
typhoons. An IoT weather sensor network predicts a high probability of a major storm impacting the
supplier's facility.

Solution: This alert is automatically fed into the IBP Supply Chain Control Tower. The supply
planner is notified of the high-risk situation. Using IBP for Response & Supply, the planner runs a
simulation to model the impact of a two-week shutdown at that supplier. The system recommends
pulling forward orders and securing alternative capacity from a secondary supplier who is connected
via the Ariba Network[4].

Benefit: The company mitigates the potential disruption before it occurs, ensuring production
continuity and avoiding costly expediting fees and revenue loss. This transforms risk management
from a reactive exercise to a proactive, data-driven capability.

Overall Benefits:

Enhanced Agility: Reduce planning cycles from monthly to weekly or even daily, enabling rapid
response to market dynamics.

Increased Resilience: Gain multi-tier visibility to anticipate and mitigate disruptions before they
impact the bottom line.

Improved Forecast Accuracy: Achieve a 10-15% improvement in forecast accuracy through
demand sensing.

Optimized Inventory: Reduce working capital requirements by lowering safety stock levels across
the network.

Monetization & Competitive Advantage: A superiorly agile and resilient supply chain becomes a
key market differentiator, enabling companies to guarantee supply, improve on-time delivery, and
capture market share from less responsive competitors.

7. Approach Methods
Implementing a transformative architecture of this scale requires a structured and agile methodology. A

multi-phased approach, centered around delivering incremental value and adapting to organizational
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learning, is critical for success.

Phase 1: Foundation and Discovery (Weeks 1-8)

Strategic Value Assessment: Begin with cross-functional workshops involving leaders from supply
chain, sales, finance, and IT to define the key business outcomes. Quantify the value of improved
forecast accuracy, reduced inventory, and increased agility to build a compelling business case.
Capability and Data Readiness Assessment: Conduct a thorough analysis of the existing
technology landscape and data infrastructure. Identify key IoT data sources (e.g., device telemetry,
logistics sensors) and assess their quality and accessibility. Map the current supply chain planning
processes to identify major pain points and gaps.

Architectural Blueprinting: Develop a high-level solution architecture and a technology roadmap.
This includes selecting a hyper-scaler cloud provider and defining the core integration patterns
between the [oT platform, the data lake, SAP IBP, and SAP S/4AHANA.

Phase 2: Pilot Implementation and Value Realization (Weeks 9-20)

Minimum Viable Product (MVP) Scoping: Select a single product family or business unit for an
initial pilot. The scope should be narrow enough to be delivered quickly but significant enough to
demonstrate tangible business value (e.g., implementing demand sensing for a flagship product).
Agile Development Sprints: Configure the core SAP IBP models and establish the data pipeline
from a limited set of IoT sources to the IBP demand sensing module. Work in two-week sprints with
regular business reviews to ensure the solution meets user requirements.

Pilot Go-Live and Measurement: Launch the pilot and closely monitor the defined KPIs[5].
Compare the demand sensing forecast against the traditional statistical forecast to quantify the
accuracy improvement. Gather user feedback to refine the solution and inform the broader rollout
plan.

Phase 3: Scaled Rollout and Enterprise Integration (Months 6-18)

Industrialized Rollout: Based on the pilot's success, develop a factory model to scale the solution
across remaining business units and product lines. This includes standardizing the data integration
process and configuration templates [6].

Full Ecosystem Integration: Deepen the integration with SAP S/4HANA for closed-loop execution
and establish the SAP Ariba Network connection. Begin a structured program to onboard strategic
suppliers, starting with those who have the biggest impact on supply chain performance.

Activate Control Tower: Configure and deploy the SAP IBP Supply Chain Control Tower to
provide end-to-end visibility and intelligent exception management for the newly connected
processes.

Phase 4: Continuous Optimization and Innovation (Ongoing)

Performance Monitoring: Establish a Center of Excellence (CoE) to govern the platform, monitor
performance, and drive continuous improvement initiatives.

Advanced Analytics and ML: Continuously refine and retrain machine learning models within IBP
using new data streams. Explore advanced use cases, such as using IoT data for predictive
maintenance alerts or logistics optimization.

Ecosystem Expansion: Continue to onboard new suppliers to the Ariba Network and explore
opportunities for deeper, multi-tier collaboration to further enhance supply chain resilience.

8. Implementation Considerations

Deploying this advanced architecture is a significant transformation that requires careful planning and
execution. This initiative must be driven by the business, not IT. It requires executive sponsorship and a
clear vision for how a data-driven supply chain will create competitive advantage. A robust data
governance framework is essential to manage the quality, security, and lifecycle of the vast amounts of
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IoT data being generated. An agile, phased implementation approach is recommended. Begin with a pilot
program on a single product line to demonstrate value quickly and generate learnings that can be applied
to a broader rollout. A successful collaboration strategy depends on the active participation of suppliers.
A structured onboarding and enablement program for the Ariba Network is crucial [7].This architecture
fundamentally changes the role of the supply chain planner from a data aggregator to a strategic decision-
maker. Comprehensive training and change management are required to ensure user adoption and unlock
the full potential of the system.

CONCLUSION:

We are in the nascent stages of the 5G and IoT revolution, and the implications for supply chain
management are profound. The companies that will lead this new era are those that can effectively harness
the deluge of real-time data to make faster, smarter decisions. Architecting a supply chain planning
solution with a scalable cloud foundation, powered by the intelligence of SAP IBP and the collaborative
reach of the Ariba Network, is no longer a futuristic vision but a strategic imperative for 2023. This
integrated approach transforms the supply chain from a traditional cost center into a dynamic, sensing,
and responsive organism—one that is not only resilient to shocks but is agile enough to seize opportunities
and drive sustainable growth in an increasingly connected world.
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