Enhancing Rural Connectivity Through Advanced Wireless Communication
Technologies: A Case Study Using BSNL Infrastructure

1.Domain: Wireless Communication / Rural Telecommunication / Network
Optimization

Despite significant developments in wireless communication, rural and remote areas in
India still face challenges related to network availability, bandwidth limitations, and
quality of service. BSNL, with its extensive rural presence, is uniquely positioned to
address these issues. Emerging wireless technologies provide new opportunities to
enhance rural coverage and connectivity.

2. Research Objectives:

e To assess the current wireless communication infrastructure of BSNL in selected
rural regions.

e To evaluate the feasibility and performance of integrating next-generation
wireless technologies (e.g., 5G, Massive MIMO, or LPWAN) into existing BSNL
systems.

o To design a model for optimized deployment of wireless nodes in low-density
areas for enhanced coverage and reduced cost.

e Torecommend policy and technical interventions for scalable rural wireless
deployment.

3. Methodology:
o Data Collection: Field data from existing BSNL wireless towers in rural areas.

¢ Technology Analysis: Simulation and performance testing of 5G/LoRa/Wi-Fi 6
setups in a lab environment.

e Model Development: Creation of an optimized node deployment model using
tools like NS3 or MATLAB.

o Validation: Pilot testing in one selected rural zone with BSNL support.
4. Expected Outcomes:

e A comparative performance analysis of traditional and emerging wireless
technologies in rural scenarios.

o A cost-effective, scalable deployment model for enhancing rural wireless
communication using BSNL infrastructure.

e Avresearch paper and internal BSNL technical report for possible nationwide
application.

5. Relevance to BSNL:
This research will provide actionable insights for BSNL’s rural expansion strategy,
reduce operational costs, and enhance user satisfaction through improved connectivity.



