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ACES built its dominance and established a strong foothold across the globe by leveraging its expertise in the sector which ha

led to expanding its horizons and getting awarded of some of the largest projects.
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History of Masjid Al-Haram

-

~2000 BCE:

Prophet Ibrahim
Rebuilt the Kaaba

/

A center of worship
and place for pilgrimage
for centuries

~630 CE:

Expansion by
Rashidun Caliphs

1924 CE:

Saudi Era - Large scale
expansion, modern facilities

Today: é
Largest and most advanced
place for millions of visitors,

= — —
A SACRED JOURNEY ONE PLACE
THROUGH TIME BILLIONS OF HEARTS
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Capacity of Masjid Al-Haram

PEAK CONCURRENT
CAPACITY

MILLION
VISITORS

TOTAL AREA OF
MASJID AL-HARAM

~356,000-

MILLIONS OF CONCURRENT

VOICE/VIDEQ/DATA SESSIONS

HANDLED DURING HAJJ SEASON
¢

| oF
SESSIONS
SUPPORTED
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Masjid Al-Haram Sites




Small Cell Solution on the Lighting Pole

Small Cells
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Video surveillance
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Smart Street Light

5G Shared Small cell Proposal

Item Specifications
Height 14 meters
5G shared Smal
Cell sites Inter site distance ~200 meters
Technology 4G, 5G
Frequency
Spectrum MORAN
Shared
CCTV Cameras 4
WiFi Ready
GSM Coverage 4
Pole Sites L4




Targeted Area for Piazza Study (Zone 10):

Northern Piazza
Zone 10

D Outdoor Site Locations



Targeted Area for Piazza Study (Zone 10)

.14m lighting Pole Height




System Schematic Diagram

Combiner Unit (CU)
e Up to 8 duplex RF input

PBMU (PBU + IM2U)
* 2T2R (NR+4G)

Main Telecom Room

RF Combiner

Units (CU)
Power Balance Master
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Low Current Room Lighting Pole

Network Expansion LP O-RU 5G

Digital Baseband Unit (PBMU) Unit (NEU) Panel Antenna
* AT4R (NR 4T4R + . Unit (DBU?)
). StC — |
’ - ETgy Hybrid FO 3 v (] RF Jumper
NEU (Network Expansion Unit) — —di Cable | e
. . . . e ] W4
Fiber expansion unit with mobly [ — s
. *DBU for Band n78 only n
integrated LP Small Cell RRU
MNO MIMO 5G Spectrum (MHz) Bandwidth
4x4 3500-3600 100MHz
4x4 3600-3700
StC 100MHz
ol 4x4 3700-3800 100MHz
mobily




Design Overview
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Comparison of Existing Sites with ACES Proposed Sites Y 4 ACE S ﬁﬁl
= SCF

Exterior

appearance Uniform aesthetics

Support for ; Unified infrastructure ﬁ No sharing
sharing supporting all ' ! (one site per
operators eyl operator)
ScC oo
Interference 3 ififiedisiaiai / N7 A . \\ Significant interference
- ) gna & . ,444;{. {1+ ! -{- ) ) G
and noise interference (( ) « j 7\/‘{\‘%\ ) )] between signals

from sites

2:,?,';2 & High quality Limited quality

Network Larger capacities (6) Limited (2-3 sectors)

capacities dedicated zone shared with other
sectors zones

Operation and & - . Unified operator z:z‘;;‘;:tzgzl

maintenance ‘ s S T within campus of esbh it

@ SMARTER INFRASTRUCTURE. BETTER CONNECTIVITY.  »
Efficient. Shared. Future-Ready.

by MULTIPLE SITES. HIGHER COMPLEXITY.
Less Efficient. More Clutter. Higher Cost.
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Shareable 5G Small Cell

Revolutionizing Indoor Connectivity

o The Problem
4G (90%) 5G (10%)

<Requires Upgradation>

ACES Indoor Infrastructure Distribution

Creating an urgent need for a seamless 5G upgrade path.

Shareable 5G Small Cell >
f Solution

Multiple mobile network operators can utilize the

same small cell, reducing deployment costs

and accelerating time-to-market.

Small CeII
Cost efficient, Energy efficient & Space efficient gg|ytion

Comparison
| kpls |  Traditional RAN | O-RAN Compliant C-RAN
wan caex aaveru)
e

Number of Meet me Room 80 % i s

Average Integration Time 8 Months 1 Month 87.5% §

A

%7 Socio-Economic Impact

. Economic: Cost savings, new business models, accelerated digital
transformation

. Social: Enhanced public spaces, bridging digital divide, promoting digital
inclusion

@ Vision

Full-scale commercial roll-out and widespread adoption of the Shareable 5G
Small Cell product by 2026, providing a near-future solution to the urgent
demand for advanced indoor 5G connectivity.

|ﬁ Achievements

12 Publications, 3 IPs Registered, Open RAN 6G Challenge Award , SCWS-
London Award Winning, IEEE Future Networks Honorable Mention Award
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