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Preface

Every Indian university and school-chain CIO now designs Wi-Fi
against a moving reality: students bring 2.7 devices each on average,
admissions results-day traffic on the portal exceeds anything the
corporate ERP handles, and the NAAC peer team's next visit will
include specific questions on infrastructure and learning resources.
The hostels, a coverage requirement almost unique to Indian tertiary
education, are their own network problem, monsoon-tested and
running through examination-fortnight all-nighters when every bed is
a workstation. 
 
This field guide is written for the CIO, Director of IT, or Head of
Academic Technology planning a Wi-Fi refresh, expanding across
new campuses, or preparing for a NAAC or NBA accreditation cycle.
It covers the practical Wi-Fi 7 versus Wi-Fi 6E decision now that DoT
has delicensed the lower 6 GHz band, ceiling design for lecture halls
and labs, hostel coverage that survives drawn curtains and monsoon,
peak-load architecture for admissions and results days, segmentation
across the student-faculty-research-guest continuum, HPC
networking for research-intensive institutions, budget bands
calibrated to Indian market pricing, and the evidence NAAC and NBA
assessors ask for on ICT infrastructure. 
 
It is produced by the Proactive Data Systems Education Practice from
live Wi-Fi implementations at engineering colleges, medical colleges,
autonomous universities, and K-12 school chains across India. It is
deliberately opinionated on hostel design, current on India's spectrum
status, honest on budget, and free of vendor sales language beyond
what the architecture requires. Consult your Registrar, your Director
of Academic Technology, and your NAAC coordinator before acting
on any specific design decision.
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Wi-Fi 7 (IEEE 802.11be). 
The latest Wi-Fi generation, adding Multi-Link Operation, 320 MHz channels in 6 GHz, 4K
QAM modulation, and preamble puncturing over Wi-Fi 6E.

Wi-Fi 6E (802.11ax with 6 GHz). 
Wi-Fi 6 extended into the 6 GHz band, delicensed in India for indoor use in January 2026.

MLO (Multi-Link Operation).
A Wi-Fi 7 feature letting a single client associate simultaneously across multiple bands for
higher aggregate throughput and lower latency.

320 MHz channels.
The widest channel Wi-Fi 7 supports, available only in the 6 GHz band.

NAAC.
National Assessment and Accreditation Council. Accredits Indian higher education
institutions on a multi-criterion framework where Infrastructure and Learning Resources is a
distinct assessment area.

NBA.
National Board of Accreditation. Accredits engineering, technical, and management
programmes at the programme level with specific ICT-resource criteria.

DPDP Act 2023.
India's Digital Personal Data Protection Act. DPDP Rules were notified on 13 November 2025
and include distinct minor-consent provisions relevant to K-12 institutions.

RoCEv2.
RDMA over Converged Ethernet version 2. The lossless-Ethernet fabric standard used for
GPU-to-GPU communication in AI/ML clusters.
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In Brief
What Proactive Delivers for Manufacturing OT/IT Segmentation: 
Predictive site survey using Ekahau AI Pro or iBwave Wi-Fi. Campus-wide Wi-Fi 7 design on
Cisco Catalyst 9172, 9176, 9178, or 9179 series access points where the ceiling and cabling
investment justifies future-proofing; Wi-Fi 6E on Cisco Catalyst 9166I or Meraki MR57 for
pragmatic-cost refreshes. Hostel Wi-Fi engineered for high-density BYOD and monsoon-
tested reliability.  
 
Peak-load architecture for admissions and results-day traffic, tested against real workloads
(see Section 7 for a live proof point at 22,000 concurrent devices). Segmentation across
student, faculty, staff, research, HPC, guest, IoT, and hostel networks. Smart-classroom AV
integration across mixed-vendor environments. LMS and SIS uptime infrastructure. HPC and
AI/ML cluster networking for research-intensive institutions using RoCEv2 fabrics. NAAC and
NBA ICT-criteria evidence packs. DPDP Act 2023 alignment with parental-consent
workflows for K-12. Costed and budgeted to Indian market bands (see Section 8). The
Proactive Wi-Fi 7 Campus Design Guide for Indian Universities is available as a free
download.

Who this is for: 
CIOs, CTOs, Registrars, Deans, Directors of IT, and Heads of Academic Technology at
universities, engineering and medical colleges, autonomous institutions, K-12 school chains,
and academic medical centres operating in India.

Since:
1991. Proactive Data Systems is a Cisco Preferred Partner across five portfolios and Cisco
Advanced Customer Experience Specialised.

What Does "Campus-Wide Wi-Fi 7" Actually Mean in an
Indian University? 
Campus-wide Wi-Fi 7 in an Indian university means Wi-Fi coverage that reaches every
academic, administrative, residential, and outdoor space where the institution's students,
faculty, staff, and guests need connectivity, engineered to the density and reliability
requirements of higher education. Student BYOD density is 2 to 3 devices per person, hostel
bed count often exceeds classroom seat count, and admissions results days generate traffic
hundreds of times baseline for hours at a stretch. 
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Office-grade Wi-Fi is designed for a workforce of laptops and phones held by adults with
predictable movement and moderate concurrency. It is not designed for a 400-seat
auditorium during a keynote lecture, a 200-bed hostel where every occupant is streaming
during off-hours, a chemistry lab where LabView instrumentation coexists with student
BYOD, or an admissions portal launch on results-declaration day.

Four operating principles separate campus Wi-Fi 7 from office Wi-Fi:

Density by design. Access point placement calculated against 2.5 to 3 concurrent
devices per student in high-density areas, with client-load balancing at the controller
level to prevent single-access-point saturation during class-change bursts or hostel
evening peaks. 

Coverage that reaches the hostel. Residential Wi-Fi coverage is a first-class design
problem, not an afterthought. Hostels have their own RF challenges: monsoon-driven
moisture, drawn curtains, high per-square-metre BYOD count, extended evening-and-
night use profile. 

Peak-load engineering for admissions cycles. Admissions results days, examination
portal openings, and semester-end fee payment windows generate traffic hundreds of
times baseline for two-to-twelve hour windows. The campus network from access point
to internet gateway is engineered as an end-to-end peak-load system. 

Segmentation across the student-faculty-research continuum. Student BYOD, faculty
devices, staff endpoints, research (often high-value IP), guest access, IoT (CCTV, HVAC,
access control), and hostel networks each have distinct security and access
requirements. Flat networks that treat everyone as an office user fail security assessment
and NAAC inspection alike. 

What Are Wi-Fi 7's Advantages Over Wi-Fi 6E for Campus
Deployment? 
Wi-Fi 7 (IEEE 802.11be) delivers four material advantages over Wi-Fi 6E (802.11ax with 6 GHz
support) for campus deployment: Multi-Link Operation that allows a single client to associate
simultaneously across multiple bands for higher aggregate throughput and lower latency,
320 MHz channel widths in the 6 GHz band (double Wi-Fi 6E's 160 MHz), 4K QAM
modulation (up from 1024 QAM) for higher per-symbol throughput, and preamble puncturing
that allows continued operation in wide channels even when narrower interference is
present. 
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The practical effect on a university campus: 

MLO helps most in high-density areas where a client can benefit from being on 5 GHz
for capacity and 6 GHz for latency simultaneously. Radiologist reading rooms in medical
colleges, research computing labs streaming datasets, and video-heavy classrooms see
the biggest client-experience improvement. 

320 MHz channels are unlocked in India now that DoT delicensed 5925–6425 MHz for
indoor Wi-Fi use in January 2026. Post-delicensing, 320 MHz channels are legal, and Wi-
Fi 7 access points can use them in Indian campus deployments. 

P4K QAM improves per-client throughput but only where the client and the RF
conditions support it. Older Wi-Fi 6 or 6E clients still connect at their native rates. The
benefit compounds as more students carry Wi-Fi 7-capable phones and laptops through
2026 and 2027. 

Preamble puncturing is a resilience feature more than a performance feature — Wi-Fi 7
access points can operate wide channels even when narrow-band interference
(Bluetooth, older Wi-Fi devices, some wireless microphones used in lecture halls)
fragments part of the channel. 

A side-by-side view of the three generations at Indian campus relevance: 

Attribute Wi-Fi 6 Wi-Fi 6E Wi-Fi 7

Bands 2.4, 5 GHz 2.4, 5, 6 GHz 2.4, 5, 6 GHz 

Max channel width 160 MHz 160 MHz 320 MHz 

Modulation 1024 QAM 1024 QAM 4K QAM 

Multi-Link Operation No No Yes

Preamble puncturing No No Yes

India 6 GHz status Not applicable Delicensed Jan 2026 Delicensed Jan 2026 

Practical peak throughput
per client (typical) 1 Gbps 2 Gbps 4-5 Gbps 

Best Indian campus fit Admin offices, low-
density spaces 

Most academic and
library spaces 

Flagship auditoriums,
HPC-adjacent labs,
digital libraries

Client ecosystem maturity
(Aug 2026) Universal Mature Growing, majority

flagship devices 
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For most Indian university refreshes in 2026, the pragmatic decision is Wi-Fi 6E as the
deployment default (Cisco Catalyst 9166I or Meraki MR57), with Wi-Fi 7 access points from
the Cisco Catalyst 9172, 9176, 9178, or 9179 series specified in flagship spaces where the
investment case supports future-proofing. Full Wi-Fi 7 campus deployments become the
sensible default from FY27 onwards as the client device ecosystem matures.

What Is the Reference Access Point Selection for Indian
University Campuses? 
The reference access point selection for Indian university campuses matches access point
capability to space type: Wi-Fi 7 access points (Cisco Catalyst 9172, 9176, 9178, 9179 series)
for flagship high-density spaces; Wi-Fi 6E access points (Cisco Catalyst 9166I, Meraki MR57)
for the majority of academic and administrative spaces; and Wi-Fi 6 access points (Cisco
Catalyst 9105, 9115, 9120 series, Meraki MR44/MR46) for lower-density areas where cost
optimisation matters.

Campus Space Recommended
Wi-Fi Generation

Cisco Access Point
Options Design Note 

Flagship lecture theatres
(200-plus seats) Wi-Fi 7 Catalyst 9176 or

9178
320 MHz channels in 6
GHz

Standard lecture halls
(60-150 seats) Wi-Fi 6E Catalyst 9166I,

Meraki MR57 
6 GHz for density, 5 GHz
for coverage 

Labs (engineering,
science, computer) Wi-Fi 6E Catalyst 9166I,

Meraki MR57
Consider instrumentation
isolation 

Libraries and reading
rooms Wi-Fi 6E or Wi-Fi 7 Catalyst 9166I or

Catalyst 9176 
High-density study areas
benefit from 6 GHz

Hostels (residential
blocks) Wi-Fi 6 or Wi-Fi 6E Catalyst 9120 or

9166I 

Coverage density
matters more than peak
throughput 

Administrative offices Wi-Fi 6 Catalyst 9120,
Meraki MR44/MR46

Standard office density;
cost-optimised

Cafeterias and common
areas Wi-Fi 6 or Wi-Fi 6E Catalyst 9120 or

9166I
Guest SSID with
bandwidth caps 

Outdoor courtyards and
walkways Wi-Fi 6 outdoor Catalyst 9124AXI/D Weatherised APs with

sector antennas
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Campus Space Recommended
Wi-Fi Generation

Cisco Access Point
Options Design Note 

HPC and research
computing labs Wi-Fi 6E or Wi-Fi 7 Catalyst 9166I or

Catalyst 9176 
6 GHz for large-dataset
transfer 

Smart classrooms
(interactive AV) Wi-Fi 6E Catalyst 9166I Coexistence with AV

control (Extron, Crestron) 

Auditoriums and
convention centres Wi-Fi 7 Catalyst 9178 Peak-density events 

For very large campuses (multi-hectare universities with 20+ buildings), consider a common
access point family selection to simplify operations, spare-parts management, and firmware
upgrades, even where it means over-specifying access points in lower-density spaces. 

How Do You Design Wi-Fi for Lecture Halls, Labs, and
Libraries? 

Lecture halls, labs, and libraries are the three highest-density academic spaces, and each
has distinct RF planning requirements. Lecture halls demand density design for peak class-
hour concurrency; labs demand coexistence with instrumentation and isolated
instrumentation networks; libraries demand coverage for extended-duration sessions with
high per-client throughput. 

Lecture halls. A 100-seat lecture hall during class hours has 250 to 300 concurrent client
devices. Ceiling access point placement every 8 to 10 metres in a single-room layout, with
client-load balancing enabled at the controller. For 300-plus seat auditoriums, professional-
density design with 4-5 access points on directional mounts and per-access-point client
caps to prevent overload during standing-room-only guest lectures.

Labs. Engineering and computer science labs typically have 30 to 60 workstations plus
student BYOD. Two considerations: coexistence with wired workstation networks (ceiling
access points for BYOD, wired to workstations for lab exercises), and instrumentation
isolation. LabView-based instrumentation (National Instruments), IoT-connected lab
equipment, and older Windows-based control systems live in a dedicated instrumentation
VLAN separated from student BYOD. 
 
Wet labs (chemistry, biology, life sciences) demand access points rated for humidity and
chemical vapours; some benchtop instruments have specific EMI requirements that constrain
access point placement. Medical college anatomy labs and pharmacy college formulation
labs have similar considerations; see the companion Clinical-Grade Wi-Fi Design Guide for
Indian Hospitals for clinical-adjacent lab design. 

Wi-Fi 7 Campus Design Guide for Indian Universities
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Libraries. Library Wi-Fi supports extended-duration study sessions with intensive use of
digital resources (JSTOR, ScienceDirect, IEEE Xplore, National Digital Library of India,
SWAYAM Prabha). Design for 3 to 5 devices per seat, with 6 GHz where available for high-
throughput digital resource access. Study room and group study areas often have distinct
segmentation needs; a separate SSID with room-scheduling integration is a common pattern. 
 
For all three space types, the design principle is that Wi-Fi is not just about coverage; it is
about consistent client experience across a class period, a lab session, or a library study
session. Post-deployment testing must include real class-hour density simulation, not just
off-peak measurement.

How Do You Handle Hostel Wi-Fi Reliably?
Hostel Wi-Fi is designed for high concurrent client density in the evening, night, and early-
morning use profile, with coverage that reaches every bed through walls, drawn curtains,
and monsoon humidity. Ceiling access point placement every 4 to 6 rooms in a typical hostel
corridor, with predictive site survey using Ekahau AI Pro or iBwave Wi-Fi modelling curtain-
drawn and open-door RF conditions. 
 
Indian university hostels are a distinct network challenge. A typical block houses 100 to 300
residents in 50 to 150 rooms across 3 to 6 floors. Peak concurrency is evening (6 PM to
midnight), weekend (all day), and examination fortnights (all-night). Every bed is a
workstation. Every room is a study space. Every corridor is a social area. 
 
The design pattern that works: 

Coverage per corridor. Ceiling-mount access points every 4 to 6 rooms along each
corridor, with additional access points at floor stairwells and common areas. Cisco
Catalyst 9166I or Catalyst 9120 depending on density requirement. Older buildings with
thick masonry walls may need additional in-room or wall-mount access points. 

Boys' and girls' hostels on separate segments. Not because the traffic is different, but
because administrative and safety visibility requirements are typically distinct per hostel
governance. Staff-side visibility preserved for both. 

Bandwidth policy tuned to hostel patterns. Peak evening streaming and gaming traffic
caps per client (typically 10 to 20 Mbps for streaming, higher for academic use).
Examination-fortnight bandwidth prioritisation for academic-classified traffic where the
institution has policy for it. 
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Segmentation from academic and admin networks. Hostel VLAN is isolated from
academic, administrative, and research networks. Cross-network access is denied by
default; specific paths (LMS access from hostel, library digital resource access) are
opened as authorised. 

Monsoon resilience. Cabling paths designed against humidity ingress. Access points
rated for the environmental conditions of Indian hostels (temperature swings, occasional
water leaks, ceiling condensation in air-conditioned corridors of coastal-region
campuses).

For hostels housing K-12 or minor students at boarding schools, additional segmentation and
content-filtering requirements apply. Age-appropriate content filtering, session-time
management, and parental-transparency reporting are typically expected features by
boarding-school administration. 

How Do You Segment Student, Faculty, Staff, Research, and
Guest Networks?

Campus network segmentation for an Indian university typically requires seven distinct
segments: student BYOD, faculty devices, staff endpoints, research (including HPC and
high-value IP), guest access, IoT and building systems, and hostel networks, with additional
segmentation for K-12 chains handling minor students and for specialised research groups. 

Student SSID. Authenticated via institutional identity (Microsoft Entra ID, Google Workspace
for Education, or the university's directory). VLAN segmented from academic-critical and
administrative systems. Bandwidth policy calibrated to academic use with off-peak elasticity.

Faculty SSID. Authenticated with faculty-role attribution. Broader access to academic
systems (LMS admin, SIS, gradebook, research storage). Off-campus access via VPN or
SASE. 

Staff SSID. Administrative staff endpoints. Access to ERP, finance systems, HR platforms.
Segmented from academic and research networks.

Research network. Often the highest-value IP zone on campus. Dedicated segmentation
with strict access control, air-gapped where necessary for defence-related or industry-
sponsored research. HPC integration covered in Section 9.

Guest SSID. Visitor devices, conference attendees, external examiners, industry visitors.
Captive portal authentication with time-limited credentials. Fully isolated; internet reachability
only.
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IoT and building systems. CCTV, HVAC, access control, digital signage, room-scheduling
displays, smart-classroom AV control systems. Dedicated segment with device-specific
access rules. Cisco Cyber Vision or equivalent for asset visibility - see the companion OT/IT 

Segmentation Reference Architecture for Indian Manufacturing for the deeper
segmentation reference architecture that also applies to campus IoT at scale.

Hostel network. As covered in the previous section.

For K-12 school chains, additional segmentation for minor students applies. Content filtering
at the network layer aligned to parental-consent settings, session-time management, and
reporting for parental transparency are typical requirements. DPDP Act 2023 with DPDP
Rules 2025 provides the legal framework. 
 
For research networks handling grant-funded or industry-sponsored work, additional
segmentation aligned to funder requirements applies. Some grants (particularly from DRDO,
DAE, ISRO, or defence-related sources) impose specific network security requirements that
operate alongside general institutional segmentation.

How Do You Design for Peak-Load Days (Admissions,
Results)? 
Peak-load days, admissions results, examination portal openings, semester-end fee payment
windows, JEE and NEET counselling result announcements, generate traffic hundreds of
times baseline for two-to-twelve hour windows. Campus Wi-Fi must hold up alongside the
admissions portal, the SIS backend, and the payment gateway. Design begins six weeks
before the peak window with load testing against realistic peak simulations and cloud burst
capacity provisioning. 
 
The five-tier peak-load architecture:

Wi-Fi layer. Access points sized for peak concurrent client count with client-load
balancing enabled. Additional temporary access points deployed for expected high-
density areas (auditoriums where students gather to view results, hostel common rooms
during results announcements). 

Campus network layer. Access points connected to switches with 2.5 Gbps or higher
uplinks. Switch stacks with redundant uplinks. Aggregation switches sized to handle the
peak flow to the internet gateway and to on-campus servers. 
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Internet gateway layer. Sufficient WAN capacity to handle peak external traffic.
Dedicated fibre with committed information rate rather than best-effort connections.
Backup connectivity from a different carrier. 

Application layer. Admissions portal, SIS, LMS, payment gateway - each sized for peak
traffic. Cloud burst capacity provisioned in India regions of AWS, Azure, or GCP. CDN
acceleration for static content. Database read replicas for results queries. 

Operations layer. Real-time monitoring dashboards. Dedicated Proactive war room
during peak windows. Pre-drafted incident response runbooks. 

Proof Point. At a Proactive-designed FY25 campus refresh for a university in Delhi, the
redesigned architecture carried 22,000 concurrent devices across 8,000 students during
peak class hours with no controller-level saturation. On the FY26 admissions results day, the
same architecture supported 1.4 million admissions portal sessions over a six-hour
window with no network-side degradation. The engineering college CIO reported zero Wi-Fi
escalations to the Vice-Chancellor's office across the subsequent twelve months, the
metric the institution had asked us to design against from the outset. 
 
Load testing before every major peak window. Realistic peak simulations at 100 to 300 times
baseline for two-to-twelve hour windows. Rate limiting at the application gateway configured
to prevent bot-driven denial-of-service without blocking legitimate student traffic. 
 
For universities with a national or state-level examination footprint (JEE Advanced host
institutes, state CET conducting universities, NEET result-viewing institutions), peak-load
architecture is critical infrastructure. A results-day outage becomes a national news story,
not an internal IT incident.

What Does a University Wi-Fi Refresh Actually Cost in India? 
A campus Wi-Fi refresh for an Indian university typically lands in one of three budget bands,
driven by access point count, Wi-Fi generation mix, controller and management architecture,
and cabling condition of the existing estate. The figures below are indicative Indian-market
bands at August 2026 and should be treated as planning anchors, not quotations.
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Per-access-point installed cost bands (hardware, controller-share, cabling, install, PoE,
first-year support): 

Access Point Tier Model examples Installed cost per AP band (INR)

Wi-Fi 6 (baseline) Catalyst 9105, 9115, 9120; Meraki
MR44/MR46 ₹35,000–₹65,000 

Wi-Fi 6E Catalyst 9166I; Meraki MR57 ₹75,000–₹1,20,000 

Wi-Fi 7 Catalyst 9172, 9176, 9178, 9179 ₹1,40,000–₹2,20,000

Wi-Fi 6 outdoor
(weatherised) Catalyst 9124AXI/D ₹85,000–₹1,40,000

The bands include the AP itself, share of controller and management platform, structured
cabling to the AP location where re-cabling is required, PoE switch port and mounting,
professional install, and first-year support. They exclude core network refresh, licensing
beyond first year, and any building-side electrical work.

500-AP campus refresh,  typical total cost of ownership (five-year view).
A 500-AP mixed-tier refresh (approx. 60% Wi-Fi 6E, 25% Wi-Fi 6, 15% Wi-Fi 7 flagship) at a
mid-size Indian university lands in the ₹5.5-crore to ₹8.5-crore range across five years,
broken down roughly as: 

Access point hardware and install: ₹3.8-₹5.5 crore 
Controller, management platform, and licensing (five years): ₹80 lakh-₹1.4 crore 
Cabling and PoE switch refresh (partial): ₹40 lakh-₹80 lakh 
Predictive design, deployment, integration, and NAAC/NBA evidence generation: ₹30
lakh-₹80 lakh 
Ongoing managed services and support (five years): included above or optional add 

These bands assume a Cisco Preferred Partner engagement with education-practice depth
and are consistent with what R1-tier private universities and larger government institutions
have committed to across FY24-FY26. Regional variation and volume-driven negotiation can
shift the bands 15-25% in either direction. 
 
For a rough per-student five-year cost signal: a 15,000-student university refreshed to the
profile above lands at roughly ₹4,000-₹5,500 per student across five years, or ₹800-
₹1,100 per student per year, a useful figure when framing the investment case to the Vice-
Chancellor's office or the Board of Governors.
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How Does Campus Wi-Fi Support Smart Classrooms and
LMS Integration? 

Campus Wi-Fi supports smart classrooms by carrying interactive AV traffic alongside student
BYOD in the same physical space, with QoS marking that prioritises AV traffic and identity-
provider integration that lets faculty log in to any classroom seamlessly. It supports LMS
integration by delivering low-latency access to Moodle, Canvas by Instructure, Blackboard
Learn, D2L Brightspace, or Indian LMS platforms from every classroom, library, and hostel
bed.

Smart-classroom AV integration. Most Indian institutional smart-classroom estates have
accumulated equipment from multiple vendors across procurement cycles: Cisco Webex
Board, Cisco Room Kit series, Prowise interactive displays, SMART Board interactive
whiteboards, Extron control systems, Crestron control systems. Wi-Fi is one integration layer;
identity provider federation is another. Faculty logging in to the Cisco Webex Board and the
Prowise display from a single institutional Microsoft Entra ID or Google Workspace for
Education account is the target user experience.
Central management via a unified control platform lets the AV team push firmware, monitor
room utilisation, and diagnose faults without leaving the IT department. Cisco Control Hub is
one option; institutional-scale AV management platforms are others.

LMS integration. LMS platforms are transactional systems requiring consistent low latency
for a responsive user experience, under 100 ms round-trip from campus Wi-Fi to LMS
backend. Video-lecture streaming demands 5 to 15 Mbps sustained per client. Synchronous
online examinations require deterministic connectivity with pre-planned bandwidth
reservation.

SIS integration. SIS platforms (Ellucian Banner, PowerSchool, Academia SIS, and Indian SIS
platforms) are transactional and less bandwidth-intensive than LMS but with the same
latency requirement. Role-based access control restricts SIS access to faculty, staff, and
specific student self-service functions.

MOOC and SWAYAM integration. Institutions participating in SWAYAM or offering their own
MOOCs need bandwidth engineering for peak concurrent viewership during major course
rollouts. SWAYAM Prabha content (DTH-delivered educational channels) provides an
alternative delivery path for bandwidth-constrained scenarios.
Post-deployment testing must include real academic workflows: a faculty member starting a
Cisco Webex Board session, sharing content, integrating with the LMS; a student joining a
synchronous online exam; a research group pulling a large dataset from an off-campus
source. Not just speed-test measurements.
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How Does Campus Wi-Fi Support HPC, AI/ML Clusters, and
Research Computing?

Campus Wi-Fi supports HPC and research computing by carrying researcher-workstation-
to-cluster traffic where the workload permits Wi-Fi access, and by providing segregated
network paths where the workload demands wired backhaul. Research computing clusters
themselves connect through dedicated wired fabrics - typically RoCEv2 over 400 GbE,
InfiniBand HDR/NDR, or NVIDIA Spectrum-X - with Wi-Fi as the researcher's access layer. 
For R1-tier engineering colleges, IITs, IISERs, and universities running active research
computing programmes, HPC and AI/ML networking is a distinct architecture with its own
reference pattern:

Cluster east-west fabric. MGPU-to-GPU communication for training and inference
workloads runs over lossless-Ethernet fabrics. RoCEv2 over 400 GbE (Cisco Nexus 9000
series with the appropriate line cards) or NVIDIA Spectrum-X are the two dominant patterns.
InfiniBand NDR remains competitive for the largest deployments. The fabric is dedicated,
non-blocking, and Priority Flow Control (PFC) and Explicit Congestion Notification (ECN)
tuned for zero-drop RDMA

GPU-Direct Storage. Storage-to-GPU traffic bypasses the CPU using GPU-Direct Storage
(GDS), which requires storage arrays and file systems that support it (WEKA, Vast Data, DDN,
IBM Storage Scale, Pure Storage FlashBlade//S). Bandwidth planning starts with training
dataset size and target checkpoint frequency, not storage capacity.

Worked example: 128-GPU H100 (or B200) research cluster.  A typical 128-GPU H100 or
B200 cluster for a large Indian engineering college research group requires: 16 compute
nodes (8 GPUs each), a non-blocking RoCEv2 or NVIDIA Spectrum-X east-west fabric
provisioning 400 GbE per GPU (approximately 51.2 Tbps aggregate bisection), a north-south
management fabric for orchestration and monitoring (Kubernetes, Slurm), a high-
performance parallel file system with GDS support (typically 4-8 storage nodes delivering 1-2
TB/s aggregate throughput), and dedicated researcher-access networking. Wi-Fi is the
researcher's laptop-to-cluster access path, not the compute fabric.

Researcher workstation Wi-Fi. In research labs, researcher offices, and shared research
computing spaces, high-throughput Wi-Fi 6E or Wi-Fi 7 (Cisco Catalyst 9166I or Catalyst
9176). Sustained 200 to 500 Mbps per client for large-dataset transfer between researcher
workstation and on-campus HPC cluster.

Cross-campus research network. Research computing traffic between distributed research
groups uses dedicated fibre or high-priority campus network paths.

External research collaboration. NKN (National Knowledge Network) provides dedicated
high-throughput inter-institutional connections. Wi-Fi is the researcher's local access; NKN
carries inter-institutional research traffic.
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For grant-funded research with specific network security requirements (defence-related
grants, industry-sponsored research with IP protection clauses), additional segmentation
applies. The research group's workstations sit on a dedicated segment with strict access
control, and their HPC access flows through inspected paths.

What NAAC, NBA, and DPDP Evidence Do You Need?
NAAC and NBA accreditation cycles include specific criteria on ICT infrastructure and
information governance. NAAC assesses higher education institutions on a multi-criterion
framework where Infrastructure and Learning Resources is a distinct assessment area; NBA
assesses engineering, technical, and management programmes on programme-level ICT-
resource criteria. DPDP Act 2023, with DPDP Rules notified on 13 November 2025, applies to
all Indian institutions processing student personal data. 
 
Accreditation frameworks in Indian higher education are revised on multi-year cycles, and
NAAC in particular has moved through methodology revisions in recent years. The evidence
categories below are stable across recent iterations; institutional teams should verify the
specific manual, weightage, and metric definitions applicable to their institution type and
current cycle with their NAAC coordinator and, for engineering and technical programmes,
their NBA coordinator before finalising any evidence pack.

NAAC evidence. The Infrastructure and Learning Resources criterion (and adjacent criteria
on Teaching-Learning and Evaluation and Governance, Leadership and Management) require
documentation of ICT infrastructure. Assessors expect: network architecture documentation,
ICT resource inventory (number of computers, printers, access points, servers), LMS and SIS
deployment evidence, digital library resource access statistics, and student-to-device ratios
in labs and libraries.

NBA evidence. For engineering, technical, and management programmes, NBA assesses ICT
resources at the programme level. Programme-specific lab computing evidence, faculty-to-
student device ratios, network capacity for programme labs, and specific software licensing
evidence for programme-required tools (MATLAB, ANSYS, SolidWorks, industry-specific
engineering tools) are expected.

DPDP evidence. Student personal data (admissions records, attendance logs, fee
transactions, examination results, health records for medical colleges) is personal data under
the DPDP Act 2023. For K-12 institutions handling data of minors, parental consent
workflows with distinct requirements apply. Evidence expected: data inventory across
student, faculty, staff, and applicant data categories; consent management infrastructure
with granular purpose-based capture; breach notification workflow with 72-hour notification
to the Data Protection Board of India per DPDP Rules Rule 7; DPO evidence pack; data
subject request handling for both the student and, for minors, the parent or guardian.

Wi-Fi 7 Campus Design Guide for Indian Universities
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CERT-In evidence. CERT-In Directions of 28 April 2022 apply to educational institutions as
they do to all Indian entities. 6-hour incident notification workflow, 180-day log retention
within India, and mandatory NTP synchronisation to NIC or NPL time sources. Evidence
includes the incident-response runbook, SIEM ingestion inventory, and any past incident
notification records within the assessment period.

UGC and AICTE requirements. Where UGC or AICTE issues specific ICT-related regulations
(digital transformation guidelines, IT infrastructure recommendations, online examination
requirements), evidence of alignment is expected. Recent NEP 2020 implementation and
Academic Bank of Credits (ABC) integration are examples where UGC-issued guidance
influences institutional ICT planning.

What Are the Common Mistakes in Indian Campus Wi-Fi
Design? 
The eight most common design mistakes across Proactive's Indian campus Wi-Fi
engagements in the last four quarters cluster in density under-estimation, hostel treatment,
peak-load provisioning, segmentation, vendor coordination, evidence generation, change
management, and the physical reality of legacy campus buildings. Seven are relatively
straightforward to design out. One is structurally hard and worth naming honestly.

Under-estimating student device density. Designs based on 1.5 devices per student. Reality
is 2.5 to 3. The first day of the new academic year exposes the mistake.

Hostel Wi-Fi as an afterthought. Coverage designed for classrooms and libraries; hostels
covered with residual access points. Every semester's examination fortnight generates
support ticket peaks that a properly-designed hostel network would prevent.

Peak-load architecture missing before admissions season. The Wi-Fi is fine on any normal
day. On results day, the admissions portal overload backpressures through the network, and
even Wi-Fi-adjacent traffic degrades. Load testing before every major peak window is the
discipline.

Flat networks disguised as segmentation. VLANs exist for student, faculty, staff, but the
"firewall" between them permits ANY-to-ANY. Common finding in first-time institutional
security assessments and NAAC ICT reviews.

Smart-classroom AV vendors not coordinated with Wi-Fi design. The Wi-Fi is designed for
BYOD; the smart classroom AV is designed by the AV vendor without Wi-Fi coordination.
Both work independently; neither integrates. Faculty ends up with two logins, two failure
modes, two vendors to escalate to.

NAAC evidence generated for the last cycle only.  ICT documentation is comprehensive at
the time of accreditation and stale by year two. Continuous quarterly evidence discipline
prevents the scramble.
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Change management not aligned to academic calendar. VWi-Fi changes attempted during
examination weeks, orientation windows, or admissions cycles. Every attempted change is
either postponed or done in violation of change control.

Structurally hard, worth naming: legacy heritage-era campus buildings where predictive
design is materially wrong. Older engineering colleges, medical colleges, and universities
occupy 1960s-to-1980s reinforced-concrete blocks with 300-450 mm masonry walls, cast-
iron plumbing, and asbestos ceiling tiles in some hostels. Predictive site survey software
(Ekahau, iBwave) makes assumptions about wall attenuation that hold for modern drywall
construction and are wrong by 8-15 dB for heritage-era Indian campus construction. The
mitigation is not more predictive rigour; it is compulsory on-site AP-on-a-stick surveys
before final placement, and a budgeted 10-15% AP over-provisioning contingency.
Institutions that skip this step to save cost consistently end up doing hardware truck-rolls in
the first academic term, which costs more than the survey and contingency would have.

NAAC evidence generated for the last cycle only.  ICT documentation is comprehensive at
the time of accreditation and stale by year two. Continuous quarterly evidence discipline
prevents the scramble.

Frequently Asked Questions

Yes. Wi-Fi 7 access points from Cisco's Catalyst 9172, 9176, 9178, and 9179 series are commercially
available in India, and DoT's January 2026 delicensing of the lower 6 GHz band unlocks Wi-Fi 7's 6
GHz operation for Indian deployments. For refreshes in 2026, Wi-Fi 6E on Catalyst 9166I or Meraki
MR57 remains the pragmatic default for the bulk of the campus; Wi-Fi 7 access points from the
9172/9176/9178/9179 series are appropriate for flagship spaces where the ceiling and cabling
investment justifies future-proofing.

Is Wi-Fi 7 deployable in Indian universities today? 

Ceiling-mount access points every 4 to 6 rooms along each corridor, with predictive site survey using
Ekahau AI Pro or iBwave Wi-Fi modelling for curtain-drawn and open-door conditions. Cisco Catalyst
9166I or Catalyst 9120 depending on density. Boys' and girls' hostels on separate segments.
Bandwidth policy tuned to hostel patterns. Segmentation from academic and administrative networks
with authorised paths for LMS and library digital resource access.

How does Proactive design hostel Wi-Fi for Indian universities?  

Yes. Proactive designs and operates the infrastructure supporting every major LMS used in Indian
higher education: Moodle, Canvas by Instructure, Blackboard Learn, D2L Brightspace, and Indian LMS
platforms. Infrastructure is designed to support LMS uptime SLAs, bandwidth for video lecture
delivery, SSO integration to your identity provider, and SIS integration through standard LTI or LIS
interfaces.

Does Proactive integrate with Moodle, Canvas, Blackboard, and Indian LMS platforms? 
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Peak-load design begins six weeks before the peak window. Load testing against realistic peak
simulations at 100 to 300 times baseline traffic. Cloud burst capacity in India regions of AWS, Azure, or
GCP for admissions portals. CDN acceleration. Database read replicas. Rate limiting at the application
gateway. Real-time monitoring with a dedicated Proactive war room during peak windows.

How does Proactive support peak-load days (admissions, results)? 

Student personal data is personal data under the DPDP Act 2023 with DPDP Rules 2025. For K-12
institutions handling minor students, parental consent workflows apply. Proactive designs consent
management infrastructure for both adult students and minors with parental consent, breach
notification workflow with 72-hour notification to the Data Protection Board of India, DPO evidence
packs, and data subject request handling.

How does Proactive handle DPDP Act 2023 for student data, including minors?

Per-access-point installed cost bands (August 2026): ₹35,000-₹65,000 for Wi-Fi 6, ₹75,000-
₹1,20,000 for Wi-Fi 6E, ₹1,40,000-₹2,20,000 for Wi-Fi 7. A 500-AP mixed-tier refresh at a mid-size
Indian university typically lands in the ₹5.5-crore to ₹8.5-crore range across five years, including
hardware, controller and licensing, partial cabling and switch refresh, design and integration, and
managed services. That works out to roughly ₹800-₹1,100 per student per year for a 15,000-student
university. 

What does a university Wi-Fi refresh cost in India? 

For a 200-plus seat lecture theatre or auditorium with peak-density events, Cisco Catalyst 9176 or
Catalyst 9178 (Wi-Fi 7) is the reference recommendation, deployed with directional-antenna
considerations and per-AP client caps. For 60-150 seat standard lecture halls, Catalyst 9166I (Wi-Fi
6E) delivers the right performance-to-cost balance for most institutions in 2026.

Which Cisco access point is best for a large Indian lecture theatre? 

A single-campus refresh of 200-500 access points typically runs 4 to 6 months from predictive design
through cutover, if the change windows align with the academic calendar (semester breaks, summer
vacation, winter break). A multi-campus university with 1,500-plus access points typically runs 9 to 15
months across a phased rollout. Change windows aligned to the academic calendar are the dominant
timeline constraint, not procurement or install effort.

How long does a university Wi-Fi refresh take?
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Why This Guide, From Proactive
Every Indian university and school-chain CIO we work with has the same problem: the Wi-Fi
vendor's design guide is generic, the LMS vendor's requirements are prescriptive, and the
NAAC peer team's questions are specific. Proactive Data Systems has spent the last decade
designing campus Wi-Fi where those three constituencies meet, from single-campus private
colleges through multi-campus universities and pan-India school chains. 
 
At a recent Proactive-designed refresh in South India, the architecture carried 17,000
concurrent devices across 6,000 students during peak class hours, supported 1.4 million
admissions portal sessions in a six-hour results-day window, and generated zero Wi-Fi
escalations to the Vice-Chancellor's office across the twelve months that followed. That is
the standard we design to. 
 
We are a Cisco Preferred Partner across all five portfolios: Networking, Security,
Collaboration, Data Center, and Services, with the Cisco Advanced Customer Experience
Specialised designation. Founded in Delhi NCR in 1991. Over 1,500 enterprise customers
across India. More than 100 certified engineers. A dedicated education practice with
implementations at engineering colleges, medical colleges, autonomous universities, K-12
school chains, and academic medical centres across India's major academic hubs. 
 
When Indian university CIOs and IT heads ask us to compare our approach to alternatives, a
Wi-Fi vendor's direct professional services, a consulting-led programme, or a generalist SI,
three points typically decide the engagement. First, we design the Wi-Fi, the segmentation,
the smart-classroom AV integration, HPC networking, and the LMS/SIS uptime as a single
integrated architecture. Second, we carry Cisco specialisations across the full portfolio, plus
current vendor familiarity with the ecosystem Indian universities actually run (Prowise,
SMART Board, Extron, Crestron, Microsoft, Google, Cisco Webex, Zoom). Third, our
implementations produce evidence packs formatted for NAAC peer teams and NBA
programme evaluators, not just for the internal IT team. 
 
We are not the only Cisco partner with education experience in India. Where a specific
engagement demands a competitor's strength, we say so. What we consistently do better
than most is the join between Wi-Fi design, hostel and campus-wide segmentation, HPC
networking where applicable, and NAAC/NBA evidence generation, on a timeline that
respects the academic calendar. 
 
If you are planning a Wi-Fi refresh, opening new campuses, or preparing for a NAAC or NBA
accreditation cycle, book a 30-minute conversation with a Proactive education infrastructure
architect who has delivered Wi-Fi for universities and school chains that look like yours and
can defend the recommendations to your Registrar, your Dean, and your NAAC peer team.
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www.proactive.co.in

Proactive Data Systems is an enterprise IT infrastructure and services company. For more than three decades, the
company has designed, deployed, and operated the technology foundations behind some of India's most demanding
enterprise environments, from regulated industries to large distributed operations.

Founded in 1991, Proactive serves more than 1,500 customers, from fast-growing businesses to Fortune 500 enterprises,
across banking and financial services, manufacturing, healthcare, public sector, IT and ITES, retail, education, and global
capability centres. Our work spans enterprise networking, cybersecurity, cloud and AI-ready data centres, collaboration
platforms, structured cabling, and managed services.

A Cisco Preferred Partner under the Cisco 360 Partner Program, Proactive is recognised across the Networking,
Security, Collaboration, Cloud & AI, and Services portfolios, and is a Cisco Advanced Customer Experience Specialised
Partner. The company is ISO 9001:2015 and ISO/IEC 27001 certified, and engineers solutions in partnership with Dell,
Nutanix, NetApp, Palo Alto Networks, Fortinet, VMware, Veeam, and CommScope.

To learn more about our solutions, write to us
at pro@proactive.co.in

Headquartered in Delhi NCR, with offices in Mumbai, Bengaluru, Pune, Hyderabad, Indore, and Singapore.
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