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1.Introduction and
background

Telecommunications services have become an
indispensable utility for people worldwide.
They enable communication and access to
vital information and other resources, making
them integral to our daily lives. Therefore, the
infrastructure supporting these services
should be robust, efficient, and future proof.

Careful planning of any building’s
telecommunications-related  infrastructure is
crucialduringitsdesign phase. It ensures ‘first-time-
right' implementation, flawless connectivity and
optimal service to the building’s occupants and
users.

Recognizing this critical need, and understanding
the issues highlighted by stakeholders regarding
the deployment of in-building telecommunications
infrastructure, the Communications Regulatory
Authority (CRA) has led the development and
revision of this Standard for in-building
telecommunicationinfrastructure (the Standard).

Consequently, the Standard now prioritizes
early engagement between SPs and REDs,
fostering collaboration to comprehensively
address design complexities. It also aims to
reduce challenges and simplifies the
implementation process by promoting
proactive dialogue and cooperation.

The Standard provides a comprehensive
framework covering both internal wiring and
in-building (mobile) solutions.

By following these guidelines, SPs and REDs
can create a reliable and efficient
communications infrastructure that meets
the evolving needs of modern buildings and
users, promotes productivity, enhances
securityandimprovesthe overall quality of life
for occupants.
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11. Review

This Standard will be reviewed on a regular
basis, taking new developments and
experience into account to keep it up to date
and preserve an optimal technical and
commercial approach in the future. In parallel,
close collaboration among all stakeholders will
provide a solid basis for any future
improvements to this Standard.

1.2. Compliance

Compliance with this document may help the
relevant stakeholders fulfil their legal and
regulatory obligations. However, it does not
constitute legal advice or a comprehensive
outline of all legal issues relevant to the
provision of premises wiring servicesin Qatar.

Notwithstanding the provisions of this
document, industry participants shall bear
responsibility for their compliance with all
applicable laws, regulations and requirements
of any government or statutory body, as well
as with any other applicable industry and
buildingstandardsor codes,whethervoluntary
or otherwise.

Inthe event of any inconsistency between this
document and other relevant legislation or
existing agreement, such inconsistency shall
beresolvedin the following (descending) order
of precedence:

¢ Anylegislation orregulatoryinstrument;
¢ This Standard;

¢ Any agreement between the parties
concerned.
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1.3. Best practice
approach

Intoday’senvironmentin Qatar, a high-quality
telecommunication infrastructure installation
is @ must, regardless of the technology
deployed (e.g., fiber, twisted pair copper cables,
passive Distributed Antenna Systems). Most
network problems with telecommunication
systems can be traced to poor cabling
techniques  (during the  construction,
installation and/or maintenance phase) that
damage cable and components. To reach
reliable high-performance design targets for a
telecommunication system, various factors
must be attended to.

This document will address such factors to
support the planning, construction,
installation and maintenance of the most
reliable and high-performance
telecommunication network. It can be
expected that if these factors are dealt with
effectively,and a testing system of checksand
balances is used during construction and
installation, a highly reliable phuysical
infrastructure can be delivered to support the
best possible current and future
communications networks for Qatar.

Engineering Plans - Detailed engineering
plans, drawings, general directions, and
specifications must be provided for the
infrastructure’sinstallation.

Installation Practices - Phuysical stress and
damage to cable must be minimized by
decreasing any exposure of cables,
components and individual conductors to
kinking, abrasion, twisting, bending and
compression.

Materials Selection - Cables, connectors, and
terminals used shall meet adequate technical
specifications defined in this document,
including as well as references to applicable
industry specifications and codes. All the
hardware shall be manufactured under a

cra.gov.ga
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certified Quality Management System (QMS)
suchas|SO 9000.

Quality Assurance (QA) - Sound QA
strategies that include network testing during
all phases of the work shall be followed.

Safety - Sound safety methods and
procedures for both personal safety and
protection of equipment shall be followed.

Worker Training - Use of equipment and
trained installers with adequate knowledge,
good M&P (methods and procedures) and
correct tools, maintained in good working
order, shall be required.

cra.gov.ga
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2. Definitions and
Abbreviations

For the purposes of this standard, the
following terms and words shall have the
meanings ascribed to them below.

2.1. Definitions

Access Providers:any person who owns, builds,
or directly controls access to Passive Civil

Infrastructure. Access Providersinclude:
¢ Real Estate Developers;

¢ Service Providers;

¢ Governmententities; and

¢ Private entities.

As-built Drawings: A revised set of drawings
submitted by a third party upon completion of
a project or a particular job. They reflect all
changes made in the specifications and
working drawings during the construction
process, and show the exact dimensions,
geometry, and location of all elements of the
work completed under the contract.

Balanced Cable: A cable consisting of one or
more metallic symmetrical cable elements
(twisted pairs or quads), as referenced in the

ISO/IECT801.

Building Owner: The owner of the

building/development.
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Building Access Point: A physical pointlocated
inside or outside the building, easily accessible
by the Telecommunications Networks, hosting
passive telecoms equipment (e.g, splice
closures, Optical Distribution boxes, lead-in
Ducts), through which a connection between
the Outside Plant and the In-Building
Telecommunications Infrastructure is made.

Building Wiring Network: The wiring network
inside a building, connecting each room and

unit.

Contractor: The person or legal entity
mandated by the RED to build asite, building or

development.

Cross-connection: Any arrangement that
enables a socket to be associated with a

specificservice.

Customer Premises Equipment(CPE):Any

telecommunication terminal  equipment
connected to the customer’s wiring, other than

CLNE.

Distributed Antenna System (DAS): A
passive, active or hybrid, system of spatially
separated antennas connected to a common
source to provide wireless services within a
building or area.

Duct: A protected path way enabling the
installation of an underground cable.

Ducting System: Any system that provides a
passageway for cables, and can consist of
pipes, trays, concrete trenches, or any other
form of a channel to convey cables.
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High-Density Polyethylene (HDPE): A
conduit material, which has been used for
decades to protect the fiber optic and known
foritslarge strength to density ratio.

In-Buildin Telecommunication Infrastructure:
collection of telecommunications componen
that, together, provide phuysical support for tt
distribution of telecommunications services in
building, development or site. It connects tF
Building Access Point with the Netwo
Termination Points in the building units, ar
includes the Network Termination Point
distribution frames, risers, telecommunicatior
rooms and spaces, and lead-in Ducts.

In-Building Solution (IBS): A dedicated
tailored system intended to bringenhanced or
seamless wireless services indoors and
throughout a particular building or site.

Insulation Displacement Contact (IDC): A
technique used to terminate copper wires
without stripping-off the insulation using a

special insertion tool.

Jointing Chamber/ Joint Box: An inspection
pit constructed on a Ductroute to allow access
to cables for cabling and maintenance
purposes and to house cable splicing

enclosures.

Lead-in Duct: A Duct needed to get the
network cable from the point at which a
telecom network terminates (the network
terminal) at the boundary of a property, up to
the point of a building inside that property
where the internal cabling needs to connect to
the telecom network (known as the Building
Access Point).
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Low Voltage (LV): Any voltage in the range of
50-1000Vrms AC or120-1500V DC.

Manhole: An underground chamber used to
host Optical Fiber Cables, Joint Chamber,
splitters and other telecommunications
infrastructure, which is installed along a Duct
route and enables Optical Fiber Cables to be
installed in, and be withdrawn from, Ducts and
allows access to those Optical Fiber Cables for
splicing, and operations and maintenance
purposes.

Network Termination Point: Physical point at
which the Telecommunications Network and

the Building’s Wiring Network interconnects.

New Development: The real estate to be
developed by land and building developers,
including land planning and preparation and

building construction for residential,

commercial, industrial, governmental or any
other purpose.

Optical Fiber Cable: A cable comprised of a
number of optical glass fibers, enclosed in a
protective housing or jacket, which can be used
to transmit data at high-speed using optical
transmission technologies.

Outside Plant (OSP): A section of a
Telecommunication Network located
outdoors, which encompasses the
Telecommunications Networks up to the
Network Termination Point.

Personal Protective Equipment: Protective
clothing, hard hats, safety glasses, or other
garments or equipment designed to protect
the wear’s body frominjury.
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Real Estate Developer (RED): A person or
company developing real estate through the

construction of buildings.

Service Provider (SP): A licensed
telecommunication service provider
in the State of Qatar.

Star Topology: An arrangement where each
socket is separately cabled to a central point,
where cross-connect facilities may be

provided.

Telecom Corridor: A defined area along the
sideof aroad (oraroadsubjectedtosignificant
upgrade or diversion), which is reserved for
installation of underground telecom
infrastructure and is installed as part of the
road construction.

Telecommunications Network: Any wire,
radio, optical or electromagnetic system for
routing, switching, and transmitting
telecommunications services between
network termination system or other utilities,
circuit or packet switched network, and any
network used for the delivery of broadcasting
services.

Telecommunications Room: A space in a
building used for housing the installation and
termination of telecommunications
equipment and cable terminations and also
used as a collocation area to house various
equipment and cables used to distribute
telecommunication, image and security
services to each Unit. There are four (4)
distinctive types of Telecommunications
Rooms:

¢ The Main Telecommunications Room
(MTR), is always built at ground or
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basement level of a building, hosting the
main telecoms equipment.

¢ The Secondary Telecommunications
Room, an additional Telecommunications
Room that needs to be deployed due to
building requirements, such as size,
redundancy, or any other technical or
functional needs of the building.

¢ Floor Aggregation Point/Room (FAP),
used in MDU scenarios on floors other than
ground floors. It can be a dedicated small
room (any size) or a space within a service
room.

¢ The Rooftop Telecommunications Room
(RTTR), a Telecommunications Room
placed on the rooftop of a building, whose
construction is mandatory if the building
meets the requirements specified in this
Document.

Third Party - Contractors and/or consultants
who are involved in planning, design,
construction, installation, operation, and
maintenance of telecommunications systems
within the building(s).

Trench - A long, narrow excavation in the
ground.

Unit: A dwelling unit, town house, residential
apartment, office space, shop, or any other
closed entity within a building.

Unplasticized Polyvinyl Chloride (UPVC) - A
rigid, chemically resistant, and thermoplastic
form of PVC, which is derived from common
salt and fossil fuels and used for pipework,
window frames, and other structures.

User Access Point - It is the point where the
User Internal Network begins, which allows the
delimitation of responsibilities regarding the
origin, location, and repair of breakdowns.

User Internal Network - Wire spans from the
Home Distribution Box (HDB) and the
individual pieces of customer equipment,
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including any other related elements (eg,

sockets).

2.2. Abbreviations
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AC Alternating Current

APC | Angled Physical Connect

ASTM | American Society for Testing and Materials
AWG American Wire Gauge

BDB Building Distribution Box

BoQ Bill of quantities

CAT6 Transmission Category-6asper TIA568
CcoO Central Office

CoF Coefficient of Friction

CLNE | Customer Located Network Equipment
CPE Customer Premise Equipment

CRA Communications Regulatory Authority
DAS | Distributed Antenna System

DB Distribution Box

DC Direct Current

EIRP Equivalent Isotropic Radiated Power
ELTCTL Equal-Level Transverse Conversion Transfer Loss
EMI ElectromagneticInterference
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FAP Floor Aggregation Point/Room

FDB Floor Distribution Box

FR Fire Retardant

FSB Fiber Splicing Box

FTB Fiber Termination Box

FTPor F/UTP | Foil Twisted Pair or Foil Unshielded Twisted Pair
FTTH ' Fiber To The Home

Gl | Galvanized Iron

GIS Geographic Information System

HDB | Home Distribution Box

HDPE High-Density Polyethylene

HDRF Heavy Duty Return Flange

IBCDDS In-building Coaxial Cable Distribution System
IBS In-Building Solutions

IBW In-Building Wiring

IDC Insulation Displacement Contact

IDF ' Individual Distribution Frame

JRC ' Joint Reinforce Concrete

LAN Local Area Network

LCAPC | (Lucent Connector Angled Physical Contact
LPC/UL Limited Production Certification/Underwriters Laboratories
LSZH Low-Smoke Zero-Halogen

LTE Long Term Evolution

LV Low Voltage

M&P

cra.gov.ga
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MCL Minimum Coupling Loss

MDU Multi Dwelling Unit

MIMO Multi-Input Multi-Output

MTR Main Telecommunications Room
NEXT Near-End Cross Talk

NFPA National Fire Protection Association
oD ' Outer Diameter

ODF | Optical Fiber Distribution Frame
OEM Original Equipment Manufacturer
OLT | Optical Line Terminal

ONT Optical Network Termination

OSP Outside Plant

OTDR Optical Time Domain Reflectometer
Pair Any set of two wires used to provide a circuit.
PDU Power Distribution Unit

PHDB Primary Home Distribution Box

PIM | Passive Intermodulation

PS ACRF | Power-Sum Attenuation to Crosstalk Ratio - Far End
PS NEXT | Power-Sum Near-End Crosstalk
PVC | Poly Vinyl Chloride

QMS Quality Management System

RAN Radio Access Network

RED Real Estate Developer

RF Radio Frequency

RFI | Radio Frequency Interference

cra.gov.ga
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RRU Remote Radio Unit

RSRP Reference Signal Received Power
RSSI Received Signal Strength Indication
RSCP Received Signal Code Power

RTTR Rooftop Telecommunications Room
RxLev Received Signal Level

SDU | Single Dwelling Unit

SHDB | Secondary Home Distribution Box
SISO | Single Input Single Output

SP | Service Provider

TCL Transverse Conversion Loss

TCTL Transverse Conversion Transfer Loss
TDR Time Domain Reflectometer

TR Telecommunications Room

TRX Transceiver

TUV | Technischer Uberwachungsverein
UL | Underwriters Laboratories

UMTS | Universal Mobile Telecommunication System
UPS | Uninterruptible Power Supply
UPVC | Unplasticized Polyvinyl Chloride
UTP Unshielded Twisted Pair

VFQ Vodafone Qatar

WS Wall Socket

cra.gov.ga

table 2.2: list of abbreviations
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3. Legal basis

3.1. Telecom Law

Article (20) of the Telecommunication Law
(the “Law”) obliges SPs to negotiate in good
faith with a view to reaching agreements to
provide reasonable access to
telecommunication facilities.

Under Article (53) of the Law, CRA must
develop therules necessary tofacilitateaccess
to private and public property for the purposes
of installing, operating, and maintaining
telecommunications facilitiesaccording to the
provisions of the Law, in coordination with the
relevant authorities. This provision thus
empowers the CRA todraftsuch rulesthrough
the present document.

Article (54) further empowers the CRA to
define technical standards and specifications
for telecommunication equipment, and the
procedures to be applied to them according to
the provisions of the law and any other
relevant Laws.

3.2. Bylaw

Article (4) of the Telecommunications Bylaw
(the “Bylaw”) vests the President of the CRA
with general powers to issue regulations,
decisions and other measures for the
implementation of the provisions of the
Telecommunications Law (the “Law”) and the
Bylaw.

Article (6) of the Bylaw gives the CRA the
power to take measures, actions and decisions,
as it deems appropriate, to ensure that
Licenseesand Service Providers (“SPs”) comply
with the provisions of the Law, the Bylaw and
the provisions of their licenses, or to remedy
their breaches.
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Article (3) of the Bylaw obliges licensees and
SPs to comply with all regulations, decisions,
orders, rules, and noticesissued by CRA.

Article (46) of the Bylaw requires CRA to issue
regulations, orders, or notices to specify the
terms, conditions, and procedures for
interconnection and facilities access, and to
facilitate such interconnection and related
access. It also empowers CRA to oversee
compliance with such and other measures
relating to interconnection and facilities
access.

Pursuant to the requirements stipulated in
Article (111) of the Bylaw, SPs must comply with
all applicable laws and regulations related to
planning and approval procedures for the
construction and maintenance of
telecommunication facilities.

3.3. Emiri decision

Emiri Decision No.(42) of 2014 establishing the
CRA has granted broadly defined powers to
the CRA,setoutinitsarticle (4), toregulate the
telecommunications sector, also including all
necessary powers to monitor and enforce
compliance of licensed public mobile
telecommunications SPs with the prescribed
regulatory frameworks.

The Decision’s Article (17) expressly stipulates
that the CRA’s mandate includes developing
technical standards in relation to
interconnection, access, construction of
telecommunications  infrastructure  and
telecommunications infrastructure sharing,

and monitoring theirimplementation.

cra.gov.ga

L&) (nd)oll Alaall dudiill dilll go (3) daloll ojLi
aljlidllg ailglll groal Jliiodl doadll (nagjog
©lhii dita gc dalnll aljlhallg aclgdllg jolgilig

LUngyl

Jlan] diall ke dyayditll ditll o (46) daloll uagi
bguig olani aaail aljlhayl gi olgdl gi pilgll
Wawuilg (Gdlpoll (ul dgngllg il hupll dilelplg
diyall nioig.ddilall il dgngllg il byl lyloc
(o Lapég Alelpyl aiay oljilUl uile @lpbyl dniln
aulniyl alapid il bl o48ai il il

AUnill Gdlyo ] dgngllg
(o (1) daloll (ud Layle ngnioll AUl uagos

Ol doaall (nagjo wile way ,dadiill daillll

Jdlelpl ddlaioll lay Ugoaaoll Ailgllg (wilgdll groa
Gdlo el ldoor dnlall clddlgallg hibATll
Latiling allnil

ol jlpdll 3.3

2014 diuul (42) sy ol jljdll (o (4) daloll Lddg
othii diia caig allnill ouhii dua cbiil
LUnil glhd ouhiil Alodnll go aaell Glniyl
ulong didljol dojll alpUnll prod i (nd Loy
dolall dldiioll QURiUl dload wagjo dLiiol
d)ydoll drothiill jhill eal rijoll

Gl unle djlell Ay aipoll jlpdll o (17) daloll iniig
ddlaioll didll placll phg doud diall olao
alnill dginill digl elsuilg ldillg il byl
dudilyog clnill dviaill duidl (id d4)litell dalilg

23



In-Building Telecommunications Infrastructure Standards

Gl dualall dinill ddl juleo

3.4. Qatar Construction
Specifications 2014 (QCS-
2014)

QCS-2014 is a regulation issued by the Qatar
Standards, Laboratories and Standardization
Affairs, Ministry of Environment, 2014, which
provides technical guidancein connection with
the execution of constructions in the State of
Qatar. Its subsection 1.3.2.1requires that works
be executed in accordance with a list of
Government  specifications, regulations,
notices, and circulars that follows inits text.

Item (I) on that list includes, as part of such
mandatory regulatory texts, any current and
relevant regulations, notices, or circulars
issued by, among other government bodies,
Qatar Telecom (Q-TEL). Further, subsection
1.3.23 clarifies that “[w]here any standard
publication, specification, regulation, notice,
etc. or any correspondence refers to a
Government Ministry, department, division,
section, etc.it willbe deemed to be the same as
any successor Ministry, department, division,
section, etc. which has or may subsequently be
officially promulgated by the Government of
the State of Qatar.”

Article 4 of Decree Law No.(34) of 2006 onthe
promulgation of Telecom Law has repealed
the concession granted to Q-TEL, and all its
powers and authorities related to regulating
telecommunications were transferred to the
Supreme Council of Telecommunications and
Information  Technology.  Subsequently,
Article 2 of the 2017 amendment of the
Telecom Law has replaced all of the Law's
references to the Supreme Council with
references to the CRA.

It therefore follows that, pursuant to the
above provisions, the present Standard is part
of the mandatory requlatory texts to be
complied with in the execution of works in the
State of Qatar.
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4. Scope

This document establishes standards for in-
building telecommunication infrastructure,
applicable to Single and Multi-Dwelling Units,
including buildings such as single or multiple
buildings, villas, warehouses, etc. (refer to
Section 5 for the types of buildings covered).
This Standards’ scope covers both new and
existing buildings (refer to Section 5 for the
types of buildings covered), thus ensuring a
comprehensive and consistent approach to
evolvingcommunication needs.

For all new constructions, it is imperative to
install physical infrastructure capable of
supporting high-speed networks. Access
points must be readily accessible to SPs,
facilitating efficient connectivity deployment.
Such accessibility, pursuant to Articles 3and 4
of the Passive Civil Infrastructure Access
Regulation, must be granted by Access
Providers (who also include REDs/building
owners) equallytoany SP.

These Standards serve as minimum
requirements, providing a foundational
framework for network setup in typical
scenarios (refer to Sections 6 and 7 for the
typical scenarios). They aim to ensure the
establishment of a consistent and reliable
communication infrastructure, fostering
seamless connectivity.

Compliance with this Standard is mandatory
under subsection 1321 of QCS-2014
mentioned in subsection 34, above.
Accordingly, and for the sake of clarity:

a) Unless this is expressly allowed under this
Standard, the parties concerned may not
deviate contractually fromtheirrespective
roles and responsibilities under this
Standard.
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b) ARED’snon-compliancewiththisStandard
constitutes a ground for the rejection of
that RED’s relevant building permit or
building completion certificate request.

c¢) AnSP’snon-compliance with this Standard
may lead to the issuance of a Notice of
Non-Compliance and theimposition of any
relevant sanctions provided under the
Telecommunications Law.

4. Target Audience

The target audience for this document are tt
Service Providers (SP), Building Owners, Re
Estate Developers (RED) and their contractor
such as telecom system designers, teleco
systems contractors, network design engineer
deployment engineers, construction consultan:
and telecom systems operation and maintenanc
facility managers.

4.2. Types of
Telecommunication
Services

The infrastructure described herein is
intended to support the full range of current
residential and enterprise services available as
well as applications and services that can be
reasonably expected to emerge in future.
These would include, but not be limited to, the
following:
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Services from a fixed location

Fixed voice - VoBB, VoWiFi

Video Delivery Services
Subscription television: IPTV (Internet Protocol Television)
Video-on-Demand (VoD).

Data Servicesincluding Virtual Private Networks (VPN), and Internet Protocol Virtual
Private Networks (IP VPNs) support multiple data, voice and video applications on a shared
network infrastructure. These shared networks may be within a single building/ complex or
across a wide geographic area.

High Speed Internet services from a fixed location

Cellular mobile services (e.g., HD voice calls, short messages, High Speed Internet services).

Smart services

Table 4.2: Non-exhaustive list of services supported
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Most of these services require broadband
Internet connectivity and download speeds
that are many times faster than a traditional
connection.

The network infrastructure described in this
document will need to support a large variety
of building services that involve not only large
volumes of streaming video and other graphic
applications, but also the rapidly expanding
demand for the simultaneous delivery of
multiple communications services involving
large volumes of network traffic, both
upstream and downstream.
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buildings covered dubdlall dunill dyill

aJlniil
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the following building
types:

This document covers the following :AuLill (nilioll £lgii ddiigll aia Jouwud

building types:

wangll
Gilghll aac jglaiy Ui dhuyt) jiai gi dilb o digho dalai duiaw cilang
(10

uiitoll £gi

dajaioll Jlall

Jguw blho poino Gonh ughl Lo Lleg /dldiuue Uld dac (o (iihw polo

Uld go20

Gligive gi Gilgh dac (o digho /cldijll ddali gi dhuugio ylio

dyylai/duiau plyi

djglaioll diapdll Alapidlg dylaill Gllaoll Go degono ugad daleall (id
Ayyaill ddhioll Gl (g

dyjlaill Glaoll degolo
dijaill gull Adliog

o waell onig dilgh dac o dalall (nd Wliii ,deAn dyjlai dlecio
langll gi wpiivuell

dac (o digho Ul b duing duis wnle dale nilioll (o £gill 13@ Joiviy
.dole dljluw wdlgog ujlo Gonii «dilgh

dyjlatll gguuill dlecao

Ugjaollg algollg . giltull djlalg (wjail donse dpua diclin Galyo

abliyglig ajlaoll

A0lg po20 (1d (AT dlaag gi dleagivuo dac ony (iclin Gdjo

cra.gov.qa

Ujlho go2o

29



In-Building Telecommunications Infrastructure Standards Gl duslall dinill ddl puleo

wngll wisoll £gi

(g4’ 2dg loell diiaw Gdlyo Gilgldoll gi Uloc Ul ulani jdgy phd (id

. . dloc gaw
Gilghlldaaeio gl dpan o Uleall thluuo
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Mleoll aia (nd dlgoriroll (nilioll glgil Wing:5.1Ugaa

Type of building Description

Singlevillas Single dwelling units with one or multiple floors (but less than 10).

A residential complex comprising multiple individual villas,
Compound of villas
typicallyinside a fenced community.

Medium or high-rise buildings, consisting of multiple floors or
Residential/commercial

levels with individual residential/commercial units arranged
towers

vertically within the building.

Typically, clusters or an aggrupation of individual stores and
Groups of shopsand

businesses, situated in close proximity to one another, within the
retail outlets

same commercial area.

Large commercial complexes, typically consisting of multiple

floors with multiple tenants/units.

Shopping malls This type of building usually features a multi-story underground

infrastructure, with storage rooms and public parking spaces.

Large industrial facilities designed for the storage and
Warehouses and sheds
management of goods, materials, and inventory.
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Description

Type of building

Warehouse compound

An industrial facility comprising multiple warehouses or storage

units within a single complex.

Laboraccommodation

Megaprojects/Bulk

services

In Qatar, residential facilities provided by employers or
contractors to accommodate their workforce. Labor

accommodation can be small or multi-store buildings.

Service solutions usually apply to projects/buildings that have
theirown IT network (single tenant) and system operators such
as universities, airports, railway stations, stadiums, governmental

buildings, industrial complex and other similar establishments.

Table 5.1: description of the types of buildings coveredin the standard

Any other type of building, not falling
under any of these categories, should be

treated on a case-by-case basis.

Refer to section w for more information
on the types of buildings covered in this

Standard.

5.2. General
telecommunication
infrastructure

5.2.1.Building Access
Points

Inany development, whetheritinvolves villas,
buildings, or both, the RED must provide at
least one Building Access Point for
connectivitywiththe SP'soutside plant (OSP)
infrastructure. The Building Access Point acts
as the demarcation point between the SP’s
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outside plant and the private physical
infrastructure, and it should be easily
accessible by SPs while also being protected
against potential damage.

Thetype of Building Access Point requiredshal
be located underground, regardless of the
development’s characteristics. Depending or
the development's needs, multiple access
points may berequired. Factorssuchasbuilding
size, shape, total number of users, and building
utilization shall be considered. This is further
described in section 5.3.

5.2.2.Telecommunicatio
ns Room (TR)

Telecommunications Rooms are the areas
inside  the building(s) where the
telecommunications cabling is terminated,
cross connected, and interconnected to
passive or active telecommunications
equipment. Different Telecommunications
Rooms may be required in a development,
depending on the characteristics of the
buildings. The types of Telecommunications
Rooms described in this Standard are:

¢ Main Telecommunications Room
¢ Rooftop Telecommunications Room

¢ Floor Aggregation Point/Room (FAP)

For technical specifications refer to Annex A
below.

Main Telecommunications
Room

All buildings except Single Villas and special cases
not covered in Section 5 shall be equipped with at
least one Main Telecommunications Room (MTR),
that shall be provided on the ground floor or
basement floor. The minimum TR dimensions will
depend on the size, function and features of the
building.
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Secondary
Telecommunications Room

In case more than one Telecommunications
Room is required in a building, Secondart
Telecommunications Rooms shall be deployed
In case Secondary Telecommunications Rooms
are deployed in the building they shall be
interconnected by separate cable trays.

Rooftop Telecommunications
Room

Rooftop Telecommunications Rooms host
active and passive equipment to provide
services such as radio and TV broadcasting
(analogue or digital), outdoor and indoor

connectivity, etc.

Rooftop Telecommunications Rooms must be
provided on the roof of all multi-dwelling
buildings. The list of MDUs is provided in
Section 53. Note that the deployment of
Rooftop Telecommunications Rooms in
Megaprojects/bulk service buildings is subject
toreview at the design stage.

Floor Aggregation Point/Room
(FAP)

A FAP is used in Multi Dwelling Unit (MDU)

scenarios on floors other than ground floors.

It can be a dedicated small room (of any size)

or a dedicated space within a service room as

long as it provides:

¢ Ready access by the building owner
and/or SP - i.e, it shall be in a common

areathatcan beeasilyaccessed bythe SP
operation and maintenance staff.
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¢ Sufficient working space around the
equipment to permit maintenance, repair
andrelocation of equipmentaswellasthe

safe use of tools.

¢ Good lighting, proper ventilation and air

circulation characteristics.

Its functions are:
a) Tohousethe Floor Distribution Box (FDB).

b) To house any other of the SPs’ active
and/or passive components.

c) To serve as an intermediate point to
connect the Home Distribution Box (HDB)
to the Building Distribution Box (BDB) in

the Telecommunications Room.

d) To house any other of the SPs’ Remote
Radio Units (RRU), and active and passive
mobile telecommunication components

(e.g. IBS).

5.2.3.Distribution Boxes
(DB)
In any in-building telecom infrastructure

scenario there are four (4) different types of
Distribution Boxes (DBs) that may be used.
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Building Distribution Box (BDB)

ABDBislocatedinside a Telecommunications
Room in compounds with more than 100
connections and in all multi-dwelling units

(MDU). Its functions are:

a) To be the main aggregation point for all
cablesrunninginside the building.

b) To be the last point under customer

responsibility, in which an SP will

terminateits cable.

c¢) To house all of the SPs’ active and/or
passive components.

d) To house all customer active and/or
passive components, if required.

As regards its technical specifications, the
BDB:

a) Shall be a standard 19” steel rack (wall- or

floor-mounted).

b) Must be of adequate size to
accommodate at least the following
items:

Patch Panels for the

termination of optical cables from all

the flats (dwelling units) in that
particular building.

e Optical

e Optical Patch Panels to terminate
SP’s optical cable(s). Each SP shall
terminate its cables in a separate
Optical Patch Panel.
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h)

e All of the SPs’ active and/or passive
components.

e 4-way Power Distribution Units
(PDU) of 240V AC (BS 1363 UK
standard with isolated breaker of

30A) dedicated to
Telecommunications Services.

e Vertical and horizontal cable

management.

e Space to coil SP optical cable(s) for
maintenance purposes (max of 3m).

e Any customer equipment (switches,
routers, etc..).

Must be accessible from all sides (front,
back, right and left) with lockable doors
and atleast 600mm of clear space.

Must have cable entries from the top and

bottom.

A dust-free ventilation mechanism must
be available (grid doors, replaceable filters

and/or ventilation fans).

Must be installed in an easy to access area
with good lighting, proper ventilation and
air circulation. A BDB shall not be installed
inanyinaccessible, high humidity or water

condensing areas.

An earthing (grounding) facility must be
provided for all metallic components with
a single bonding point to connect to the
building grounding system.

Any internal wiring and Low Voltage (LV)
power cables must be separated by a
distance of atleast 50mm.

Foractive BDB units,a convenience outlet
(240V AC) shall be provided for testing
equipment of the SP maintenance and
operations technical staff.
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Floor Distribution Box
(FDB)

A FDB is used in a FAP whenever the active
and/or passive elements of the SP are used.
Its functions are:

a)

d)

To be the aggregation point for all cables
running on a particular floor (horizontal
cables).

Tobethelink between PHDBs and BDBs.

To house all of the SP’s passive

components.

To house all customer passive

components, if required.

As regards its technical specifications, the
FDB:

3)

Shall be a wall mounted 19” steel cabinet
or rack (Wall mounted at a height of 120
cm above finished floor level) and located
close torisersinside telecom closets.

Must be of adequate size (not less than
30cm(L) X 30cm(H) X 15cm(D)) to
accommodate at least the following
items:

e  Optical Patch Panels for termination

of optical cables.

e 4-wayPDU of 240V AC (BS 1363 UK
standard with isolated breaker of

30A) dedicated to
Telecommunications Services.

e Vertical and horizontal cable
management.

e Space to coil customer optical

cable(s) for maintenance purposes
(maxof 3m).
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d)

Q)

h)

e Any customer equipment (switches,
routers, etc...).

Must be accessible from all sides (front,
back, right and left) with lockable doors
and at least 600mm of clear space. It is
preferable that 750 mm of clear working
space be provided in front of equipment
when the access dooris open.

Must have cable entries from the top and
bottom.

A single conduit of at least 25 mm (1inch)
internal dia, black and UPVC material
should be provided from each FDB to the
indoor equipment cabinet of each office,
residence, flat and other independent
areason the same floor.

Each FDB must only be linked to living
unitsonthe floor whereitislocated.

There can be multiple FDBs on a floor,
depending on the building configuration
and number of units.

The FDBs on different floors of a villa
should be connected through a PVC
conduit, of a 50 mm diameter.

The FDB should have one 50 mm (2 inch)
conduit to the rooftop of the villa, from
the cabinet or from the entry Duct
location, in order to provide access to
cables from the antenna.

A dust-free ventilation mechanism must
be available (grid doors, replaceable filters
and / or ventilation fans).

Must be installed in an easy to access area
with good lighting, proper ventilation and
air circulation. An FDB shall not be
installedin anyinaccessible, high humidity

or water condensing areas.

Earthing (grounding) facility must be
provided for all metallic components with
a single bonding point to connect to the
building grounding system.
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m) Any internal wiring and Low Voltage (LV)
power cables must be separated by a

distance of atleast 50mm.

n) Foractive FDB units,a convenience outlet
(240V AC) shall be provided for testing
equipment of the SP maintenance and
operations technical staff.

Home Distribution Box
(HDB)

The HDB can be divided into two, depending
on the number of floors of the flats and/or

villas:
¢ Primary Home Distribution Box (PHDB)

¢ Secondary Home Distribution Box

(SHDB)

Primary Home Distribution
Box

APHDBisusedinflatsand onground floors of

villas. Its functions are:

a) To be the aggregation point for all cables
running in the flat or on the ground floor

within a villa.
b) Tobetheaggregation point forall SHDBs.

c) To house all of the SPs’ active and/or

passive components.

d) To house all customer active and/or

passive components, if required.
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The technical specifications of the PHDB are

defined below:

a) The PHDB must be protruded / mounted

on the wall with 4 lockable compartments.

All

doors must have a dust-free

ventilation mechanism (grid doors,

replaceable filters and / or ventilation

fans).

b) SP compartment shall accommodate the

following:

c) The

Four (4) - way PDU of 240V AC (BS
1363 UK standard with isolated
breaker of 13A) dedicated to
Telecommunications Services.

Two (2) Optical Network Termination
units (ONTs) or home gatewauys.

One (1) Fiber termination Box (FTB).

Simple cable management to
minimize bending stresses on cables
and enable clear unambiguous
identification of optical fibers.

Space to coil fiber cable(s) for
maintenance purposes (max of Tm).

The SP compartment door must be
lockable with a master lock.

customer compartment shall

accommodate the following:

cra.gov.ga
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d)

k)

e Simple cable management to
minimize bending stresses on cables
and enable clear unambiguous
identification of pairs.

e Any customer equipment (switches,
routers, etc...).

e Must have capability for cable to
enter from all sides with grommets
and seals for cable entry ports and
openings.

Must be installed in a readily accessible
area with good lighting, proper ventilation
and air circulation. The PHDB shall not be
installed in inaccessible or hazardous
areassuchasinaccessible corners, areas of
high  humidity, prone to water
condensation, adjacent to boilers, chillers
or other industrial motors used to service
building systems.

Must be dedicated to the unit that it is
locatedin.

The location of the PHDB should be at a
common point, where all the internal
conduits meetand the Structured Cabling
System (SCS) on a star topology can be
installed. However, the farthest socket
must not exceed 90 m from the cabinet.

The PHDB location should not be adjacent
toany electrical distribution or bus bars.

The PHDB should be installed at a height
of 120 cm above the finished floor level.

If the PHDB is made of conductive metallic
materials, an earthing (grounding)
connection point shall be provided and
utilized (a single point for the whole
PHDB).

Any internal wiring and LV power cables
must beseparated byadistance of atleast
50mm.

Allinternal conduits shall be of a diameter
not less than 25 mm (Tinch) to extend the
structured cables from the ONT to the
SCS socket locations at each room.
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Secondary Home
Distribution Box (SHDB)

An SHDB is used only on floors of villas other
than the ground floor. Its functions are:

a)

d)

To be the aggregation point for all cables

running on a particular floor within a villa.

To be the link between sockets and

PHDBs.

Tohouse all the SPs” active and/or passive
components for that particular floor, if

required.

To house all customer active and/or

passive components, if required.

The technical specifications of the SHDB are
defined below:

a)

The SHDB must be protruded/mounted
on the wall with one compartment having
front door, which provides a dust- free
ventilation mechanism (grid doors,
replaceable filter and/or ventilation fans)

The box shall be of adequate size to
accommodate any of the following
(decided by customer demand):

e CAT-6PatchPanel(thereisnoactual
limit to the total number of ports).

e Two (2)-way PDU of 230V AC (BS
1363 UK standard with isolated
breaker of 13A).

e Simple cable management to
minimize bending stresses on cables
and enable clear unambiguous
identification of pairs.

e Any customer equipment (switches,
routers, etc.).
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¢) Must have cable entry ports on all sides to
permit easy connection as well as
grommets and seals for these cable entry
portsand openings.

d) Mustbeinstalledinaneasytoaccessarea
with good lighting, proper ventilation and
air circulation. The SHDB shall not be
installed in inaccessible or hazardous
areassuchasinaccessible corners, areas of
high humidity, prone to water-
condensation, adjacent to boilers, chillers
or other industrial motors used to service
building systems.

e) Must be dedicated to the unititis located
in.

f) The location of SHDB should take into
consideration Wi-Fi coverage wherever
possible.

g) Ifthe SHDBis made of conductive metallic
materials, an earthing (grounding)
connection point shall be provided and
utilized (2 single point for the whole
SHDB).

h) Any internal wiring and LV power cables
must beseparated byadistanceof atleast
50mm.

5.2.4.Ducting

External Ducting

The building developer is responsible for
providing Lead-in Ducts for the main and
redundant routes (if required) from the
Building Access Point(s) to the HDB(s) or the
Telecommunications Room(s).

The number of Lead-in or external Ducts and
how they are routed will depend on whether
network redundancy and multiple building
connections are required and will be designed
andimplemented asagreed betweenthe RED
and the SPs. In any case, REDs must deploy
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external Ducts ensuring that there is
sufficient capacity for all three SPs from the
Access Point to the HDB or
Telecommunications Room.

For ease of location, the Ducts should be
clearly marked above ground. The exact
connection points at the boundary will
depend on whether the SPs’ network already
reaches the plot. Two scenarios arise:

1. The SP’s network already exists: The RED
will be responsible for the connection to

the SPs’ Duct systems.

2. The SP’s network is still to be built: The
RED will be responsible for extending the
Lead-in Duct to Tm outside the plot

boundaru.

It is important to note that SPs may have
different connection points for specific
developments. In all cases, the building’s
developer shall be responsible for
maintaining and repairing Lead-in Ducts.
Additionally, Lead-in Ducts shall be
exclusively assigned to Telecommunications
Services.

For more information regarding external
ducting technical specifications, refer to
Annex H: External Ducting Specifications.

Inter-DB Ducting

This component is used in all installations. Its
function is to provide a cabling channel
between DBs that supplies physical support
for cable elements and protects the cable
from mechanical compression and abrasion
stresses during the installation and operation
of the communications services.

The technical specifications for Inter-DB
ducting are listed below:
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a) Preferably to be UPVC pipes. Other
solutions, like Gl (Galvanized Iron) Ducts or
cable trays, are also acceptable. These are
rigid or semi- rigid Ducts designed for
strength and mechanical stability.

b) The percentage fill of any inter-DB
ducting used to distribute cabling must
not be more than 5096 by volume at the
designstage.

c¢) Sharp or acute (more than 90°) bends
must be avoided, if possible. Whenever
bends are required, it is necessary to use
smooth gradual bends that maintain the
minimum bending radius of the cable. If
sharp or acute (more than 90°) turning is
unavoidable, it is required to use junction
boxes that can be easily accessed in the
future.

d) Any inter-DB Duct shall maintain a
minimum clearance of 50mm from LV
lines. If crossingis unavoidable thenitshall
be atanangle of 90°.

e) Ducts shall not be laid under wet areas
such as kitchens or bathrooms.

5.2 5. Risers

Vertical Risers

Risers are required in multiple-story buildings
fortheinstallation of telecom cablesfromthe
Main Telecommunications Room to other
floors.

Galvanized slotted iron cable trays (minimum
200x50 mm Heavy Duty Return Flange
(HDRF)) should be provided from the Main
Telecommunications Room to each Floor
Aggregation Point and extended up to the
Rooftop Telecommunications Room.

¢ The risers to each floor must be
symmetrical and verticallyin line with the
Main Telecommunications Room.
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Where the Main Telecommunications
Room, Floor Aggregation Points and
Rooftop Telecommunications Room are
to be located one below the other in a
vertical line, a continuous cable
tray/conduit must be provided with pull
boxes/access panels at every turning
pointand at aninterval of 15 meters each,
up to the Main Telecommunications
Room. Right angles or sharp bends are to
be avoided.

If a building consists of more than one
tower, all the above specified
requirementsarerequired for each tower.
The towers must be inter-connected at
the Main Telecommunications Room, by
separate cable trays of a minimum of 2
nos.and a size of 200x50 mm or through
floor raceways passing through a
common area between the two buildings.
The same requirements also apply to
mezzanine and penthouse floors. The
telecom cable trays should have
adequate separation from electrical
cable trays. Electrical cable trays should
not cross the telecom cable trays.

Flexibility in cable plant placement can be
provided by first placing small diameter
micro-Ducts (OD < 13 mm) into the
building. The small diameter micro-Ducts
can be more easily placed in wall cavities,
riser spaces and into/through
telecommunications closet spaces. The
small fiber or possibly some copper
building cable can be placed into the
micro-Duct using blowing or pulling
technologies and thereby be protected
from physical damage from contact with
the building during placement.

Another alternative would be to use cable
raceways integrated into plastic
moldings that are designed to look like
wood trims and moldings used along
ceiling/wall and floor/wall corners. The
cabling is then readily accessible but
hidden from direct sight inside the
molding products.
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Horizontal Risers

The design of the horizontal distribution
facilities for each building depends on the
nature and telecommunications services
requirements. REDs should co-ordinate with
the SPs in the design review phase so that
suitable and  appropriate  horizontal

distribution facilities can be determined.

Ducts/conduits for horizontal wiring are
recommended to be concealed during the
construction of floors. All the concealed
Ducts/conduits should be kept straight.
Ducts/conduits with more than one bend
should be provided with adaptable boxes at
each turning for wiring work.

For buildings with small floor sizes, one 25mm
diameter concealed conduit from the riser to
the outlet end of each unit should be
provided. For large floor size buildings,
horizontal trunking systems should be
provided for cablerunning.

5.3. Reference models

Based on the nature of each type of building,
it is possible to group these buildings into
three case scenarios, each with its own unique
requirements. The aggrupation is illustrated

inthe table below:
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Building Aggrupation Type of building

Single Villas

Detached SDUs

Single Warehouse

Smalllabor accommodation

Compound of villas

Compound of SDUs

MDUs

Group of shops and retail outlets
Warehouse compounds
Residential/commercial towers
Shopping malls < 50,000 m?
Multistore labor accommodation

Airports

Car Parking (publicand private)

Governmental buildings

Hotels

Megaprojects/Bulk

services

Hospitals

Industrial complexes
Museums

Ports

Railway stations

Schools & Universities

Shopping malls > 50,000 m?

Stadiums

Table 5.3: Aggrupation of the types of buildings covered in the Standard

cra.gov.qa
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For illustrative purposes, the following figures
show the reference models used across this
document for the four groups of buildings
defined above. The elements shown in those

figures aredescribed in the text below them.
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Figure 5-1: Detached SDU reference model
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Figure 5-2: Compound of SDUs reference model
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Figure 5-3: MDUs reference model
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Rooftop
Room
. C )
Ntk FAP Ruet of In-Building
ducting and wdng
C] dependingon building's
requirements
Firstfloor FAP
Ground C_J
floor FAP
Building
Access
Exterior Telecommunicatio
Manhole nsRoom

SD Duct
Floor Building
External Aggregation Distribution
Duct Point Box
FAP BDB
Inter DB SP Fiber Cable IB Wiring
Duct

Figure 5-4: Megaprojects/Bulk services reference model

5.4. Criteria to deploy IBW
& IBS

The table below summarizes the types of
buildings that require IBW and IBS. In the case
of IBS, we observe that some buildings require
further study to determine if an IBS is
necessary. Such a study shall be performed
during the building design phase, in
coordination between the RED, its design
contractorand the SPs.

Aspects that may be considered during the
study are, inter alia: outdoor to indoor
connectivity, size of the building(s), and the
requirements of the occupants. If the study
shows that IBS is required, the system shall
comply with all relevant requirements set
forth in this document and agreed by the
parties.
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Building
Type of building IBW required IBS required
Aggrupation
Single Villas =1,000 m? v X
Single Villas>1,000 m? v v
Detached
Single Warehouse =10,000 m? v X
SDUs
Single Warehouse >10,000 m? v v
Small Labor Accommodation v Subject tostudy
Compound of Villas v Subject tostudy
Compound of
Group of Shops and retail outlets v Subject tostudy
SDUs
Warehouse compounds v Subject tostudy
Residential/commercial towers <
v X
6 floors
Residential/commercial towers >
MD v v
Us 6 floors
Shopping malls =50,000 m? v v
Multistore labor accommodation v Subject tostudy
Airports v v
Building/compound Tunnels (e.g,, v
connecting buildings, v
. maintenance, utilities)
Megaprojects /
Bulk services Car Parking (publicand private) v v
Governmental buildings v v
Hotels v v
Hospitals v v

cra.gov.qa
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Building

Type of building

Aggrupation

IBW required IBS required

Industrial complex v Subject tostudy
Museums v v
Ports v v
Railway stations v v
Schools & Universities v v
Shopping malls > 50,000 m? v v
Stadiums v v

Table 5.4: Types of buildings that require IBW and IBS

Note that building/compound tunnels (e.g.,
connecting buildings, for maintenance,
utilities) must have IBS connectivity, as stated
in Section 5. As such, they qualify for
mandatory IBS connectivity regardless of the
group or type of building.

As indicated above, the solution deployed
must be studied during the design phase.

5.5. Design Review
Process

The end-to-end design process is divided into

the following steps:

1. The RED/Building Owner shall appoint a

Civil/Architectural Design Consultant as

cra.gov.qa
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the “Main Design Consultant”, which shall

appoint a Telecom Design Subconsultant.

2. The Telecom Design Subconsultant then

shall prepare the telecom design (IBW
and/or IBS) as per this Standard and
coordinate at the same time with the SPs
to ensure their requirements (e.g., related

to capacity, space, etc.) are met.

Telecom Design should be tailored to the
specific venue and the most effective
topology should be selected for such a
case. Passive DAS is expected to be the
most effective approach in most cases,
although the Telecom Design
Subconsultant may recommend with
justification the need or effectiveness of
active DAS solutions in specific venues,
such as Mega Projects, on an exceptional
basis, if technically required. In any case,
Telecom Design will be subject to SPs
revision and approval as described in Step
4 below.

3. Once the design is prepared, the Main

Design Consultant shall submit the design
to the SPs through the Building Permit
process. In case of an existing building not
requiring a Building Permit, the Telecom
Design Subconsultant shall share the

design with the SPs via email.

4. Once the design has been received by the

SPs, the SPs have the option to review the

design, where:

i. SPs must inform REDs and their
subcontractors of their intention to
review the design within 5 working
days of receipt of the design. No

response within 5 working daysshall be

cra.gov.ga
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considered as no intention to review

the design.

ii. For SP(s) that decide to review the
design:
a. Such SP(s) will review it and either

approve it or provide comments

(duly justified) for modification.

b. The Telecom Design
Subconsultant shall update the
design based on the comments
received and share it back, as per
step 3.

ii. Thedesign willbedeemed approved by
SP(s) that did not confirm their
intention to review the design as per

point (i) above.

Step 4 shall be repeated as many times as
necessary until the designisagreed by the
parties. Only SP(s) involved in the review
process as per point (i) above would be able

to participateiniterations of Step 4.

Any changes requested by any SP at a

later stage will be at the SP's expense.

General aspects

For the design of an IBS system,
REDs/Building Owners must engage with a
certified design contractor from the CRA's
public list, published on the CRA website
(https://www.cra.gov.qa).

No fees shall be imposed by the SPs to the
REDs/Building Owners for the review and

cra.gov.ga

dooljo ugypdy WAl doadll (iagjol duudlly i
:oLtonill
otonilldonliouile doaallgagjodony
alhailo oudi gi aile dddlgoll Lo) of
(lAiljpo pungi go) tilyaei Jibal

otonil eyl (libiwdl  ogd) .u
ule clii olonill ¢uaair aylniyl
Pl djo dibjlivog dajlgll alhalell
3dghall lddg
doaall (nagjo Wid Go 110iao oLonill piaj i
oLonill doaljo (id oAiic) Iga5d) ol Al
allei (1) dhdill nd argoll gaill (ale
w1 dalall wwa ljljaig ljlio 4 dghAll alaig
ulaol gt W oronill wile wlihill Gdlgi
Jai dldoc (nd dajliuell doaall (nagjo
diloc wnd Igajly ad Igila 13] U] 4 dghall
.allci (1) dhdill lddg daalyoll

ﬂll-J.m" L.J'Ii . olE . %Jj ng lﬁi I n"

dolall uilgall
wile way dddlall dghll olhi oroni aic
2o adleill (iloll (tallo/auyldell (jgholl
diial dolall doildll uo ioiao woroni Ugldo

duall pdgo wule djguiollg UDTUI ouhif
(https://www.cra.gov.qa)

uile doxall (iagjo Wb Go gy i Wl o
dodljo Wildo wnilioll (nallo/tuldell (yygholl

60



In-Building Telecommunications Infrastructure Standards

Gl dualall dinill ddl juleo

approval of the design of the IBW and/or IBS

systems.

Unless otherwise agreed by the parties, the
SPs shall review the design of a building within

3 to 6 weeks.

Refer to Annex H for the Design and

Construction Review Processes diagram.

5.6. Construction Review
Process

The end-to-end construction review processis

dividedintothe following steps:

1.  Oncethedesign has been approved and, if
applicable, the Building Permit has been
granted, the RED/Building Owner can
commence the rollout phase of the IBW
and/or IBS systems.

2. The RED/Building Owner shall appoint a
Main Civil Contractor, which shallappointa
Telecom Subcontractor.

3. The
coordinate with the SPs during the rollout

Telecom  Subcontractor shall
phase for any changes in the approved
design and prior to site integration. If any
modification(s) is needed, the SPs shall
review and approve it before continuing
with therollout.

4. The Main Civil Contractor shall carry out
periodic inspections throughout the
construction/installation  process to

verify that the work conforms to the

approved design.

5. Once the rollout has been completed, the
Telecom Subcontractor shall submit to
both SPs, the RED and the Building Owner
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(if applicable) the as-built drawings and
testresults, pursuant to Section 5.7.

Once the information has been received
by the SPs, the SPs have the option to
review the building, where:

i. SPs must inform REDs and their
subcontractors of their intention to
review the rollout of the IBW and/or
IBS systems within 5 working days of

receipt of the information. No

response within 5working daysshallbe
considered as no intention to review
therollout.

ii. For SP(s) that decide to review the
rollout of the IBW and/or IBS systems:

a. Such SP(s) will review it and
either accept the rollout or
provide comments (duly
justified) for modification.

b. The Telecom Subcontractor
shall perform the required
changes to the IBW and/or IBS
systemsbased onthecomments
received and share the
information back, as per Step 5.

iii. The rollout of the IBW and/or IBS
systems will be deemed approved by
SP(s) that did not confirm their
intention to review the rollout as per
point (i) above.

Step 6 shall be repeated as many times as
necessary until the rollout of the IBW
and/or IBS systems is accepted by the
parties. Only SP(s) involved in the review
process as per point (i) above would be able
to participateiniterations of Step 6.

Any changes requested by any SP at a
later stage will be at the SP's expense.

Upon acceptance, the Main Civil
Contractor can apply for the “Building
Completion Certificate” to be issued by
the Building Permit Complex.
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General aspects

No fees shall be imposed by the SPs to the
REDs for the review and approval of the
building rollout of the IBW and/or IBS systems.

Unless otherwise agreed by the parties, the
SPs shall review the rollout of the IBW and/or
IBS systems within 3 to 6 weeks.

Refer to Annex H for the Design and
Construction Review Processes diagram.

5.7. As Built Requirements

The as-built drawings shallinclude:

¢ The location of the
Antennas/Splitters/comp
onents/cable route with
labelling marked onit.

¢ Schematicsdiagram.

¢ Photos of all the
antennas/splitters/c
omponentsinstalled.

¢ VSWR/PIM Testing report to be shared in
original & PDF format.
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6. In-Building
Wiring (IBW)

6.1. Introduction and
objectives

In-Building wiring is a vital aspect of the
telecommunications infrastructure necessary
to allow SPs to deliver innovative and high-
quality services to their customers in property
developmentssuchasresidential, businessand
commercial buildings.

Due to the rapid evolution of the ICT sector,
especially for data services, the requirements
of residential and businesses for modern
telecommunication services have increased
considerably.

REDs, building owners and landlords shall
engage with SPs and follow this Standard’s
specifications at an early stage so that any
process or design issues may be resolved to
ensure provisioning of best and fastest
services to the customer. This In-Building
Telecommunications Infrastructure Standard
has the following objectives:

¢ A common and neutral standard for in-
building wiring to facilitate rollout of FTTx
networks in property developments for
the benefit of all stakeholder groups.

¢ Supporting the deployment of fiber
networks as key infrastructure in the ICT
sector.

¢ Common standards and requirements
similar to best practice standards
implemented globally.

¢ Provision of services from several SPs in
parallel.

¢ Optimization of investments through the
sharing of infrastructure elements like
rooms, Ducts, cable trays and cabling.
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¢ Efficient utilization of unused space in
rooms for other functions, where
applicable.

¢+ Meeting minimum requirements
regarding the provision of internal wiring
tosupporttelecommunicationsservicesin
several types of building.

The guidance provided herein on internal
wiring infrastructure is also designed to help
“future-proof” networks as far as reasonably
possible, given current technology trends. This
will be done through, among other means, the
use of Ducts, Category-6 cable/connector
assemblies, G.657A2 indoor cable or other
cables, which conform the optical
characteristics of G.657A2, and by limiting
cable span lengths to help maximize
transmission performance.

This Section also defines the network
demarcation points, and stakeholders’
responsibilities for each of the group of

buildings definedin Section 5.1.

6.2. General overview

6.2.1.General
responsibilities

Eachresidential unit, regardless of whetheritis
part of a Multi-Dwelling Unit (MDU) or consists
of a Single Dwelling Unit (SDU), must have a
minimum of 1 fiber cable with 4 fiber optic
strands - one for each of the 3 SPs and one
spare. The residential retail subscribers should
be able to avail services from all three SPs
simultaneously if they so choose.

The building owner is responsible for the
maintenance, repair, and future upgrade
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requirements of in-building cables in all
publicly accessible/maintenance areas in the
building. The homeowner or dwelling unit
owner owns, manages and is responsible for
internal wiring inside the living space.

The building owners, builders, property developers,
consultants and contractors are advised to provide
the various in-building requirements, as applicable,
to ensure timely provision of services.

Building owners are also responsible for the User
Internal Network as well asany special requirements
for other, non-telecommunications, services
(building management system (BMS), CCTV, etc)).

Plan view of Scope 1Figure 6é:illustrates some of the
additional internal wiring possibly required within
the living area. Within these spaces, individual
building and dwelling owners will make very
different choices on exact cable pathways and
locations based on their immediate needs and
desired flexibility for the future. Such additional
internal wiring must not adversely impact on the
quality of the installation of wiring to support
telecommunications.
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Figure 6-1: Plan view of scope

6.2.2.Existing and New
Buildings Internal Wiring

Existing Building without
Internal Wiring

The same requirements as for new buildings
shall apply to existing buildings where no

internal wiring has been deployed.
Asageneral note, facilities that existed prior to

the issuance of this Standard document may
have some inherent constraints, making it
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impractical or prohibitively expensive to
deploy the IBW in them. It is assumed that, in
such cases, no deployments will be carried out.
However, in such cases, if the SP or the RED is
interested in installing the internal wiring in
the building, this installation shall be carried
out by theinterested party, atits own expense
andin full compliance with this Standard.

Existing Building Internal Wiring

For existing buildings where the SPs have
already deployed the in-building wiring, the
existing responsibilities for ownership,
maintenance, and upgrading shall be
maintained.

This means that, if any SP has already
deployed the IBW, that same SP shall be
responsible for maintainingand upgradingit. A
similar approach shall be followed in cases
whereitisthe RED who has deployed the IBW.

Nevertheless, the IBW ownership may be
transferred via commercial agreements from
the SPsto the RED or building owner, as well as
theresponsibility for thiswiring’s maintenance
and related mattersif both parties (IBW owner
- SPs - and the RED/Building Owner) are
interested.

In existing buildings where unused copper
cables obstruct the deployment of fiber cables
by a new entrant Service Provider, the owner
of the copper cables must decommission these
cables within three (3) weeks of receiving
notification from the new entrant.
Decommissioning should be limited to the
affected building sections. Nonetheless, the
parties involved may negotiate alternative
terms and conditions other than the ones
outlined herein. If, for technical reasons, the
decommissioning of the copper cables is
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assumed to be unfeasible, the responsible
party must provide duly justified reasons and
evidence to the new entrant Service Provider.
In that case, both parties shall work jointly on
theidentification of alternative solutions.

As a general note, installations prior to the
issuance of this Standard document may have
some inherent constraints, making it
impractical or prohibitively expensive to
upgrade them.Itisassumed that,insuch cases,
no upgrades will be carried out. However, in
such cases, if the SP or the RED isinterestedin
upgrading the installation, this upgrade shall
be carried out by the interested party, at its
own expense and in full compliance with this
Standard.

New Building Internal Wiring

Any new development is expected to comply
with all the requirements set out in this

documentregardinginternal wiring.

Note that the same requirements shall apply
for developments undergoing  major
renovation works, where major renovation
works mean civil works that encompass
structural modifications of the entire in-

building physical infrastructure that require a

building permit.

6.3. Guidelines for
different Scenarios

Followingthe aggrupationmadein Section 5.3,
several wiring scenarios are provided for
illustration and guidance. It is understood that
each individual building will have specific floor
plans, wall layouts and distinct room locations
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that will necessitate customized cable
pathways and node locations.
The sections below describe specific

requirements for each group of buildings,
particularly in relation to the delimitation
pointand REDs and SPs:

6.3.1.Detached SDUs

Eventhoughotherconfigurationsare possible,
the figure below shows a typical case of a
single tenant in-building infrastructure, with
the Building Access Point located at the entry

box within the premise limit.
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The responsibilities of each party in relation to
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Building Access

Type of building Polnt

REDs responsibilities

SPsresponsibilities

Entry box within
Detached SDUs | the premise

Installationand
deployment

+ Installationand

deployment of the + Deployment of fiber
HDB, FTBand WSs.

¢+ Deploymentoflead- , |nstallation of the
in Ducts connecting
premise and the
Building Access Point.

¢+ Deployment of
internal wiringand
ductingfromthe FTB
(which corresponds

Ownership and
maintenance?

fiber deployed by the
SP between the OSP
andthe FTB.

Installation and
deployment

from OSP upto FTB.

CPE atthe User
Access Pointtothe
extentitisincludedin
the SP’scommercial
offer. The User
Access Point will be
the ONT, or home

limit with the Network gatewaysinstalledin
Termination Point) to the PHDB:s.
the WSs.

Ownership and
maintenance

¢+ Thefiber deployed

+ Fromthe Building from the OSP to the
Access Point toeach FTB.
WS, excluding the + CPE,totheextentit

isincludedinthe SP’s
commercial offer.

Table 6.3.1: Responsibilities of each party on Detached SDUs

6.3.2.Compound of SDUs

Similarly to the detached SDU'’s scenario, for
illustrative purposes, the figure below shows a
typical case for a complex of single tenant in-
building infrastructure, where the Building
Access Pointislocated at the exterior manhole

outside the premise.
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The responsibilities of each party in relation to

the deployment of

the in-building

infrastructure are summarized below:
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Building Access
Point

Type of building

REDs responsibilities

SPsresponsibilities

¢

Outside
manhole

Compounds of
SDUs

L

Installation and
deployment

Deployment of Main
Telecommunications
Room.

Deployment of Lead-
in Ducts connecting
outside Manholes.
Deployment of HDBs,
FTBsand WSs.

Deployment of fiber
and ducting from
Telecommunications
Room (which
corresponds with the
Network Termination
Point) toeach FTB.

Deployment of
internal wiringand
ducting from the
FTBstothe WSs.

Ownership and
maintenance?

From the Building
Access Pointtoeach
WS, excluding the
fiber deployed by the
SP between the OSP
and the Main
Telecommunications
Room.

Installation and
deployment

*

Deployment of fiber
up to the Compound
Main

Telecommunications

Room.

Installation of the
CPE atthe User
Access Pointtothe
extentitisincludedin
the SP’'s commercial
offer.The User
Access Point will be
the ONT, or home
gatewaysinstalledin
the PHDBs.

Ownership and
maintenance

*

The fiber deployed
fromthe OSPtothe
Main
Telecommunications
Room.

CPE, tothe extentit
isincludedinthe SP’s
commercial offer.

Table 6.3.2: Responsibilities of each party on Compounds of SDUs
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6.3.3.Multi Dwelling Units daagioll Gauwudl dlang .6.3.3

(MDUs)

For illustrative purposes, the figure below digoi dll dliai Jacudl peiv aungill giled
shows a typical case for a MDU building, where utitoll Aldill dhdi aid pdi aa0io (hw dang ytitol
the Building Access Point is located at the dtitoll gy dooylall wueidill ddye aic

exterior Manhole outside the premise.
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PHBD U
External Home SP
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Fiber Floor Building
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FTB FAP BDB
Inter DB SP Fiber Cable 1B Wiring
Duct

Figure 6-4: MDUs illustrative diagram
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The responsibilities of each party in

relation to the deployment of the in-
building infrastructure are summarized

below:
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Building Access

Point REDs responsibilities

Type of building

SPsresponsibilities

Installation and

deployment

¢ Buildingof
Telecommunications
Room.

¢+ Deployment of Lead-
in Ducts toconnect
outside Manholes.

¢+ Deploymentof FAP,
PHDB, FTBsand WSs.

¢+ Deployment of fiber
and ducting from
Telecommunications
Room (which
corresponds with the

Multi Dwelllng Outside Network Termination
Units Manhole Point) toeach FTB.

¢+ Deployment of
internal wiringand
ducting from the
FTBstothe WSs.

Ownership and
maintenance?

¢ Fromthe Building
Access Point toeach
WS, excluding the
fiber deployed by the
SP between the OSP
and the Main
Telecommunications
Room.

Installation and
deployment

¢

Deployment of fiber
up to the Main
Telecommunications
Room.

Installation of the
CPE atthe User
Access Pointtothe
extentitisincludedin
the SP’s commercial
offer.The User
Access Point will be
the ONT, or home
gatewaysinstalledin
the PHDBs.

Ownership and
maintenance

¢

The fiber deployed
fromthe OSPtothe
Main
Telecommunications
Room.

CPE, tothe extentit
isincludedinthe SP’s

commercial offer.

Table 6.3.3: Responsibilities of each party on MDUs

cra.gov.qa
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6.3.4. Megaprojects/Bulk
services

For illustrative purposes, the figure below
shows a typical case for a Megaprojects/bulk
services building, where the Building Access
Point is located at the exterior Manhole

outside the premise:

cra.gov.ga
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agjo dlid
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Rooftop
Room
N° floor [:
FAP Ruet of In-Building
ductingandwdng
[:] dependingon building's
requirements
SD Duct
Firstfloor FAP
Ex I Floor Building
xternal Aggregation Distribution
Ground S Duct Point Box
floor
FAP
FAP BDB
Building
Access
I Inter DB SP Fiber Cable 1B Wiring
Duct

Exterior Telecommunicatio
nsRoom

Manhole
Figure 6-5: Megaprojects/Bulk services illustrative diagram
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Note that the illustration above does not
define the internal wiring for such buildings. It
is the building owner who will define the
internal wiring requirements during the design
phase, such as fiber or Ethernet connections
throughout the building. However, if the
building has independent units that require
dedicated connectivity, such as airport shops,
and the building owner does not provide such
dedicated connectivity, all such units must be
connected to the Telecommunications Room
via fiber. This approach shall be similar to the
one followed in shopping malls (refer to
Section F.3)

In light of the above, the responsibilities of
each partyinrelationtothedeploymentof the
in-building infrastructure are summarized
below:

cra.gov.ga
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Building Access

Type of building Polnt

REDs responsibilities SPsresponsibilities

Installation and
deployment

¢ Buildingof Main
Telecommunications
Room.

¢+ Deployment of Lead-
in Ductstoconnect
outside Manholes.

¢+ Deployment of FAPs
and otherrelevant
elementssuchas
Distribution Boxes,

FTBsand WSs. Room
Ownership and

Installation and
deployment

¢+ Deployment of fiber
up tothe Main
Telecommunications

Megaprojects/ | Outside
¢ Deploymentof

Bulk services Manhole internal wiring and maintenance
ducting. ¢+ Thefiberdeployed
Ownershipand fromthe OSP tothe
maintenance? Main
¢+ Fromthe Building Telecommunications
Access Point to each Room.

WS, excluding the
fiber deployed by the
SP between the OSP
and the Main
Telecommunications
Room.

Table 6.3.4: Responsibilities of each party on Megaprojects/Bulk services
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6.4. Responsibility
matrix

This section provides a summary of the
detailed responsibilities of all parties for

different types of buildings.

6.4.1.Detached SDUs

Jlhiddgdno.6.4
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) uile/Uidll/nitoll sl dingill Gualin 5
(clhall Yoliy) Uld goa0 2gad
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Jgboll
doxallagjo | cllo/njldell
wisoll

Jgholl

il

aujgill jlbY duen dyjlad dacld oladiwl
(odf) yynyll

d3la dwdd i ahlall ungd
Aioll/uiaell/ddsul/dangll

duwigl ailall dolgo witayig ayjgi
v Gilgidll/Glgidll/aljluuoll/duddilg | 7
Jingill Cilgid/ddudall

agjos dnlAll ALdill daw o JLniUl pdgi
ijioll gjgill Ggain ] doaAll

clloall (iilio (id dagagoll Cilaaoll jidgi
wdihll @il Ggain Gug lain Jingillg

aUInUl ouhii dia dddlgol phat

bl gawll alang Avls (id dylgduucll Glhi ddgdno (nilo 1.4.6 Ugad

Master
RED/Building

Item description plan

Owner
developer

Lead-in Ducts, including connections to v

JRC\Manholes outside boundaries

Installation of Manholes and Ducts v
2 outside the building /boundaries

(including cover) *

cra.gov.qa 89



In-Building Telecommunications Infrastructure Standards Gl duslall dinill ddl puleo

Master
RED/Building
Item description plan
Owner
developer
Entry boxesinside the building/villa v
3
boundaries (including the cover)
4 Supply and Installation of HDB v
Splicingand Labelling Multicore fiber
5 | cableswith 4 coredrop cables using Wall v
Mount Mini ODF
Horizontal cablingwork inside the v
6

unit/apartment/office/retail

Verticaland horizontal cable v
/7 | trays/pathways/Ducts/micro/patching

Ducts supply andinstallation

Provision of connectivity from the SP’s v

Access Network tothe HDB

Provisioning of Customer Premise v
Q Equipment (CPE) and patching between
CPEandFTB

*Subject to CRA approval

Table 6.4.1: Summary of responsibility matrix for SDUs scenario

4 Single drop fiber cable laid by the SP.
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6.4.2.Compounds of SDUs, Gauudl dlang dleono 2.4.6
MDUs and Gauudl dleoaog (nalall
Megaprojects/Bulk a21jLiollg 2a0ioll
Services deuhll dli dloasll/doanll

dnlall

v byl Gualin i gnd Loy dpuipll byl dlgid |
utitoll agan pybd yiidill «ye /JRC

v ule/uitoll )15 Glgidlig uiiaillGye quagi |-
* (clhall Yoli) dagan

v agaa uile/dll/unitoll bdla ingill Gulio | 5
(clhall Jolu) Uld goao

v dgbll alingill ggainwayigaygi | 4
v 4 50 Glpasil daaaio @l il Allla (olal) by

olaaily duolwll bldwll als o Glpeds | 5
(ODF) yynll gjgilljlbY dpéen dyylad dacld

v Uala ddail ulall dungd 5
ioll/ihgll/adcll/dangl
v Gu FTTx duignll ald il aligho wtayig aygi

)bl Uio) cndphll @l Ggaing lnill ddye
dacld ilowdoll ngill dagl ol gyjgill | 7
Adio dil All .yl ayjgill Iy duen dyjlad
(drahll alingill dgain Jingil @lyli

Jbl Gy dingillg @il o Jingl jildn ay)gi
yunull 21jgillLblg nisoll (ODF) yuynull sijgill |
ddjé nd Loals) doall agjos unlall (ODF)
(unitoll AULRTUI

dpwigl alylall dolgn wrayig Ayygi

v ailgidll/algidll/alluuoll/ddalllg | 9
dungill cilgid/ddidall

coall yilio (1d digagall laaall ydgi
yudphll @l dgain gug Laiy Jingillg

10
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€Ul 1d Loy) nitolly Al lusoll/AULni Ul wye
v allhiollg (upillg ddlhll udgi | 11
dlnll I3 disollg duuahlioog@All

doaall agjos dnlAll Aldill daui go ULnivl pdgi

7 itoll dpugdyll AWlnivlddgd ol | 12
v Albluuoll/ahuwil e AUyl @ye iunai | 13
v Gllbiolldylig phuvll le GVl G eliy |,

*dlnll l3 duisollg duuthlivog@all

lalingig laiug dugall vl Gulls aygi
allnill daye (o laiiling Llajhislg

v dhdi (1wl yujioll gijgill Ggain/duugil | 15
(3g.dugili Wlnilddye ¢4 (2 .drdilhll proaill
Ahoudl (le GUIRTYI daye

AUlnil ouhil dis dddlgol phAT*

ala Aloaall/doanll pyjlitiollg ax0isll Gl dleorog yalall gawll ¢lang tlasao! drlgduoll GLhi ddgdno 1nilo:2.4.6 Ugan
dnlall daphll

ltem description Master plan | RED/Building
developer Owner

Lead-in Ducts, including connections to
JRC\ Manholes outside boundaries

Installation of Manholes and Ducts v
2 outside the building /boundaries
(including cover) *

Entry boxesinside the v
3 | building/villa/complex of villas
boundaries (including the cover)

4 | Supplyand Installation of Terminal Box

Splicingand Labelling of Multicore fiber v
5 | cableswith 4 core drop cables using Wall
Mount Mini ODF
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Master plan | RED/Building

Item description e e owner SP
6 Horizontal cabling work inside the v
unit/apartment/office/retail
Supply and Installation of FTTx v
components between the
~ Telecommunications Roomand the FTB

(e.g., ODF, patch panel, patching,
splitters, Mini ODF, cabinet, port fiber
terminal box...)

Supply of fiber patch cords and patching
between the building’s Optical

8 | Distribution Frame (ODF)and the SP’s v
ODF (both located in the building’s
Telecommunications Room)

Vertical and horizontal cable
9 trays/pathways/Ducts/micro/patching v
Ducts supply andinstallation

Provisioning of Customer Premise
10 | Equipment (CPE) and patching between v
CPEandFTB

Building Telecommunications
Rooms/spaces (including provision of
power and cooling) and related EM and
civilrequirements

1

Provision of connectivity from the SP’s
12 | Access Network to the building’s Main v
Telecommunications Room (MTR)

Allocation of Rooftop

13 | Telecommunications Rooms v
(RTTR)/spaces
14 Buildingof RTTRand related EM and v

civilrequirements*

Fiber optic cables supply, pulling, v
termination, testingand maintenance
15 | fromthe MTR/HDB toi) The FAP; ii)
each Secondary Telecommunications
Room,andiii) RTTR

*Subject to CRA approval

Table 6.4.2: Summary of responsibility matrix for Compounds of SDUs, MDUs and Megaprojects/bulk services scenarios
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6.5. Functional
components overview

Internal wiring elements can be grouped
into the functional groups listed below.
Note that common components such as
Telecommunications Rooms, distribution
boxes or ducting, described in Section 5.2.3,
are also applicable to wiring functional
components.

1.  6.5.10ptical Fiber Components.
2. 652 CopperComponents
3. 6.5.3Ducting System

These functional groups
contain the following
components:

6.5.1.0ptical Fiber Components

Inanyinternal wiringscenario, therearefive (5)
different types of optical components that
may be used. For technical specifications of a
particular type, refer to Section 5and Annex B

below.

Optical Cable (Internal Optical
Fiber Cable)

This component is used in any scenario other
than the detached SDUs. Its function is to
extend the optical signal from BDB up to
PHDB, either buy:

a) Direct optical cables passing through the Floor
Aggregation Point (FAP),

b) Splicinginside Fiber Splicing Box (FSB), or
Patchinginside the Floor Distribution Box (FDB).
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Fiber Patch Panel

This component is used inside BDBs and, if
required, inside FDBs. Its functions are:

a) Toterminate optical cable(s).

b) To give an easy interface to the optical
fiber network through patching to permit
rapid and trouble-free re-configuration of
SPsandservicestoindividualhomes’'Home
Distribution Box (HDB).

Fiber Splicing Box (FSB)

This component is used inside the FAP
whenever SP’s active or passive elements are

not to be used.

Fiber Termination Box (FTB)

This component is used inside BDBs and HDBs
in allinstallations. Its functions are:

a) To terminate optical cable(s) (the SPs’ or
internal cable(s).

b) To give an easy interface to the optical
fiber network through patching.

Fiber Patch Cord
This component is used in all installation

scenarios. Its function is to cross-connect two
optical fiber components.

6.5.2.Copper Components

In any internal wiring scenario, there are four
different types of copper components that

cra.gov.ga

dyinll drignll &Ll pyjgi dagl

13lg nitoll pujgill Galin Uala agaoll 1Ad oadiu]

ugalg .drdilbll gyjgill Gplin il ol off

:ddlill @ilbhgll aoladiwl

dyignll alylal ddlaill ddyngill (i

uo dignll @il dapid daw daslg pdgil (u
diraill dalel powd ddyhy aillall dungi Jus
doaall (nagjol GlAuell to dulallg doypuull
djlioll dujioll pijgill Gualinl doadoll Gloaallg
dyaydll

ddgnill Gl (olal) by Ggain
U loaic dyiji pioai dhdi U3la ugholl 138 o2afuu
dhutiill pég dhuiiill doadll agjo jlic ol ikl oy

(dghll @l Ggain

utitoll mjgill (@Gnlin Uala ugholl 13a ©231uu]
Ugaug Aluapll grod (id (uljioll mjgill (Gualing
-dulill @ilhgll aplaAiuul

agjo Glyls) duignll @l Ul adyls hygclail (i
(duldlall ciulall gi doaall

duignll Wl dawiul dlaw danlg jdgil (U
byl
c'i;.ig.l':JIdQJﬂlbuc’iua.Dﬂ' -
dioiig utaill Gl grod (id agholl 1ie oadiuug
Wldl dligho Go GLigho wy huyll (id aidibg
duignall
duwlhill dligaell .6.5.2

dayji dlia ,dudlall alusyill Jlawi Go dAdy i gid
Gaot il duuhill dligholl (o ddlivo bloii

95



In-Building Telecommunications Infrastructure Standards

Gl dualall dinill ddl juleo

may be used. For technical specifications of a
particular type, refer to Section 5and Annex E
below.

UTP (Unshielded Twisted Pair)
Cable

This component is used in all installations. Its
function is to extend the electrical signal from
an HDB (PHDB or SHDB) to copper termination
points (sockets).

Copper Patch Panel or Cross-
Connect Box

This component is used inside HDBs in all
installations. Its functions are:

a) To terminate UTP cables in a PHDB or
SHDB.

b) To give an easy interface to the copper
network through patching for necessary
re-configuration and testing of individual
services.

Copper Termination Point
(Socket or Jack)

This component is used in all installations. Its
functions are:

a) Toterminate a UTP cable extended from a
PHDB or SHDB.

b) Togiveaneasyinterface and access to the
copper network at wall sockets (jacks)
points that permit
disconnection/connection of different
customer premises equipment as required.
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Copper Patch Cord

This component is used in all installations. Its
function is to cross-connect two copper
components while ensuring minimum loss in
signal power (low resistance) and maintaining
data capacity levels at a minimum of Category
6 transmission performance.

6.5.3.Ducting System

In any internal wiring scenario, there are three
(3) different types of ducting systems that
may be used:

¢ External Ducting
¢ Inter-DB Ducting

¢ HomeDucting

Note that external ducting and inter-DB
ducting are described in Section 5.24. For
further technical specifications, refer to

Section5and AnnexH

Home Ducting

This component is used in all installations. Its
function is to provide a cabling channel
between HDB (PHDB or SHDB) and sockets
that supply physical support for cable
elements and protects the cable from
mechanical compression and abrasion stresses
that occur duringinstallation and operation of
the communications services. Home ducting
can also provide some protection to the UTP
communication cable from induction effects
of nearby or adjacent power supply cables.

The technical specifications for home ducting

are listed below:
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a) They shall be constructed in star topologuy.
If thatis not possible,a maximum of four (4)
sockets can be connected in the series
(Daisy Chain). This should not affect the
UTP cables’star topology.

b) Home Ducts are to be preferably of UPVC
pipe materials. Other solutions, such as
surface floor boxes with Gl Ducts or skirting
multi-compartment trunking, are also

acceptable.

c¢) The percentage fill of any home ducting
solution used to distribute cabling must
not be more than 5096 by volume at the

designstage.

d) Sharp or acute (less than 90°) bends must
be avoided, if possible. Whenever bends are
required, the use of smooth gradual bends
that maintain the minimum bending radius
of the cable is required. If sharp or acute
(less than 90°) bends are unavoidable, the
use of junction boxes that can be easily
accessed in futureisrequired.

e) Any Duct shall maintain a minimum
clearance of 50mm from LV power lines. If

crossing is unavoidable, it shall be at an
angle of 90°.

Home Ducts shall not be laid under wet areas

such as kitchens or bathrooms

6.6. General design
considerations

All designs should support a multi-operator
environment for up to three Service Providers.
When this document does not specifically
mention multi-Service Providers, and where
diagrams within this document do not show
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specifics for a multi-operator environment, it
is the duty of the REDs and their designers to
ensure that support for up to three Service
Providersis provided in their specific design(s).

1.

Facilities for concealing cabling facilities
and apparatus: in common with water, gas
pipes, lighting conduits and electrical
fixtures, cabling facilities and equipment
willeventually become a permanent part of
the building.

General requirements for cabling network
systems: the REDs may refer to the latest
edition of the following widely recognized
standards for the design, planning and
construction practices of cabling network

systems:

e TIA/EIA 568-B: Commercial Building
Telecommunications Cabling

Standard;

e TIA/EIA 569-A: Commercial Building
Standard for

Pathways and spaces;

Telecommunications

e |SO/IEC 1801 Generic Cabling for

Customer Premises;

e BSENS5O0173:Information Technology,
Generic Cabling Systems, General

Requirements and Office Areas.

3. Segregation between electricity supply and

telecommunications/IBCCDS cables: the
following minimum segregation between
electricity  supply cables  and the
telecommunications/IBCCDS cables should
be provided:

e For low voltage cables (not exceeding
600V between phase and earth), a
minimum clearance of 50 mm should be
given.

e  For high voltage cables (exceeding 600V
between phase and earth), a minimum
clearance of 300 mm should be given.
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4. Ducts, risers and trunkings: The cable

Ducts, vertical risers, and trunkings for
carrying cables should be made of flame-
retardant and corrosion/weather resistant
materials. Sharp objects should be avoided
inside or outside the trunking. It should
provide removable covers throughout the
entire length for installation and
maintenance of cables. Trunking covers
should normally be friction fit or should be
secured by simple devices but not screws.
Easy bends are required at turning points
toensure that the cable bends comply with
the minimum bending radius requirements.

A telecommunications closet will be required if
it is not possible to accommodate the
equipment and distribution cases/ connection
boxes in the riser. The requirements of
telecommunications closets will vary with the
design of the in-building telecommunications
systems. Developers should refer to the latest
edition of the widely recognized standards for
the design, planning and construction practices
of cabling network systems. Developers should
also discuss with the network SPs the actual
requirement of the telecommunications closet,
if applicable. The telecommunications closet
may be an enclosure of a small floor area or a
section of wall surface where the network SPs
could mount their equipment onto the wall.
There should be sufficient working clearance
for the workers and suitable concealing
arrangements to avoid unauthorized access.
There should also be links between the
telecommunications closet and the riser. A
suitable power supply should be available in the
telecommunications closet.

Earth connection for telecommunication:
An earthing system should be provided for
the telecommunications/broadcasting
systems. It should have a resistance to
earth of not greater than 3 Ohms and
should be terminated on an earth bus bar
inside the Telecommunications Room.

For fire safety, the developer should

observe all relevant civil defiance

ordinances and regulations regarding fire
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10.

1.

12.

13.

14.

safety requirements in the design of

building wiring networks.

Design of Underground Duct Network: the
following recommendations should be

considered when laying an entry Duct:

e The Duct should be laid in the ground
at an approximate depth of 600mm

from the surface finishing level.

e Entry Duct should be extended to an
approximate distance of one meter
into the public footpath.

e A suitable draw rope or pulling tape
should be provided in each Duct for
the purpose of drawings cables at the
time of installation.

e The unconnected ends of all pipes
should be capped with rubber caps to
prevent the entry of earth, debris or
other material.

e lLocation of lead-in Ducts shall be
clearly marked above ground for easy
locating.

The number of fiber cables to each unit or
dwelling may vary, but the independent
fibers to each unit shall be at least four (4).

All copper cable elements (twisted copper
pairs) must be rated at Category-6 or
better.

Wherever an UTP (Unshielded Twisted
Pair) cable termination is required, all UTP
cable pairs must be terminated.

All wall mounted DBs (Distribution Boxes)
must be installed at least 1.2m above the

finished surface level.

AIlUTP cables must be laid in star topology,

with no exceptions.

The UTP cable span between Patch Panel
and Socket shall not exceed 90m in length.

Thisis to allow for 10m of patching.
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15.

16.

17.

18.

19.

Spans between equipment running
Ethernet protocol shall not exceed 100miin

length.

All Optical Fiber elements must be Single
Mode (SM) and compliant with atleast ITU-
TG.657A2.

All fiber splices in internal wiring are to be
“Fusion Spliced”. Typical splice attenuation
shall not exceed 0.05dB.

The minimum bending radius, expressed as
a multiple of the overall cable diameter,
shall be 20 times overall diameter for

Single Mode fiber cables.

The bending radius is expressed as a
multiple of the short access cross section
of the flat drop cable (H). Under the
dynamicbending, the bendingradiusis 20H
and static10H.

20.As a minimum requirement, the power

measurement shall be taken between the
ODF, located in a Telecommunications
Room (TR) and the FTB (Fiber Termination
Box) at 1310, 1550 and 1650nm after
installation. A copy of the test results is to
be provided and left with the installation

documentation and certification.

advisable that the fiber
characterization documentation and

e |t is

certified data package include OTDR
(Optical Time Domain Reflectometer)
scans and power loss measurements
forthe completeopticalspanfromthe
ODF/OLT in the Telecommunications
Roomtothe FTB.

e SuchOTDRand power measurements
should be made at appropriate and
convenient times during the
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construction and installation process
to help provide interim quality checks
on the splicing, placement and
connectionactivitiesthatcandegrade
the fiber performance.

21. All CAT6 spans must be continuous -

middle joints are not allowed.

22.All elements of internal wiring must be
labelled properly to simplify operation and
maintenance work. Labels on elements
must match thelabelin the documentation
and the labels at each end of single span
shall correlate in description and color.
Various methods and strategies of
identification can be wused including
printing on cable jackets along with printed
or colored tags at cable/fiber termination
points.

23.Inany MDU complex, if the total number of
connections is more than 100, a
Telecommunications Room Type A must
be provided.

24.Inany MDU complex, if the total number of
connections is less than or equal to 100, a
Telecommunications Room Type B must be
provided.

25.For all outlets supplying power for any
telecommunications service, the use of
UPS (Uninterruptible Power Supply) is the
recommended back-up powering option.

26.0nly components that have been
independently certified to meet applicable
UL or TUV safety criteria (or equivalent
requirements) by a recognized

independent body shall be used.
e UL -Underwriters Laboratories

e TUV-Technischer
Uberwachungsverein (Technical
Inspection Association)
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27. All Category-6 rated cables are to be tested
and certified as meeting Category-¢
transmission standards (TIA-EIA 56€&
criteria) through testing with a calibrated
Industry Standard Category-6 test set. A
certified copy of the compliance test results
istobe provided and leftwith theinstallation
documentation and certification.

28.Any design based on this document must
clearly document that and specify which
version/date of this document is being
followed.

6.7. Process Installation
Quality

The installation methods and procedures used to
build the physical plant are a critical component of
creating a quality network service. The functional
performance of a good quality ITU 957 bend-
resistant fiber cable (ITU G.657, “Characteristics of
a Bending Loss Insensitive Single-Mode Optical
Fibers and Cables for the Access Network”) can be
quickly compromised by bad or improper
installation methods and procedures during the
construction work. A Category 6 cable connected
improperly toa Category 6 terminal block can easily
result in a service that is well below the acceptable
and expected Category 6 performance. Typical
statistics for cabling network infrastructure show
that:

¢ Cabling costs about ~10%6 of the total
networkinfrastructure;

¢ Tuypical cabling systems last 16-20 years,
usually outlasted only by the shell of the
building;

¢ 60-80%06 of the network problems have
root causes in poor cabling techniques
that damage cable and/or cable
component problems.

Asdiscussed above and elsewherein this guide,
the process checks to achieve the desired
quality assurance and reliable performance of
the networkinclude various factors, namely:
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a) Quality materials selection through

adequate functional performance
specifications for products coupled with a
manufacturing process that follows good
Quality Management Systems (QMS) such
as ISO 9000. A 5-year warranty for the
major plant elements shall be required to
help ensure long-term reliable

performance of plant.

b) Engineering Plans. Detailed engineering
plans, drawings and general directions to
help specify the best cable path shall be
provided.

c) Installation Practices. Physical stress and
damage to cable shall be minimized by
decreasing exposure of cables,

components and individual conductors to

kinking, abrasion, twisting, bending and

compression.

d) Worker Training. Installers must be
equipped and trained with adequate
knowledge, good M&P (methods and
procedures), and the correct tools,
maintained in good working order.

e) Safety. Sound safety methods and
procedures for both personal safety and
the protection of equipment must be
followed.

To help ensure adequate quality of workmanship
during construction (ltems (E) and (H) in the list
above), agreements covering in-process quality
checks along with training requirements and
certifications for construction and installation
workers need to be established and followed. Having
quality checks and processes in place during the
installation will help avoid repair time, remedial
costs and future problems. Having post-
construction performance tests is a baseline
requirement.

The installation/construction company is
required toshow thatindustry’s best practices
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have been followed and theirinstallation crews
have been both (a) properly and adequately
trained, and (b) that the materials and tools
used (e.g., cables, connectors, and crimping
tools) are well-maintained and compatible
with each other.

Testing of the cable, connection, termination
and other network element equipment is a
vital step in evaluating system performance
and needs to be completed at several points
during installation and construction activities.
To maximize the reliable lifetime of the
communications facilities, the network
operator and building owner should ensure, by
phusical plant and transmission testing, that
the system performanceis met.

The final acceptance performance tests for
the installed system shall be documented and
certified to characterize the transmission
profile for the network and for individual
termination points. Separate profiles of
transmission performance of the key spans
shall be provided and include:

¢ OSP segment includes fiber link from the
OLT in the SP’s Central Office (CO) to the
buildingdemarcation point (BDB or PHDB).
This test will be performed by the SP.

¢ In-building Span includes fiber or copper
link from the building demarcation point
(BDB or PHDB) to FDB and HDB.

¢ Home Span = Copper cable link from HDB
to individual connection point (e.g., wall
jack or socket).

These records need to be easily assessable
during re-configuration of the network,
adding data stations and troubleshooting any
future problems to help locate and repair any

cra.gov.ga

lgallg algall Gig (v) «dlag Ao YAl caw)jad
(ldll dlgaig Glngllg alilall Jio) doadiwuall
ol lano) po dddlgiog daw

Uo lapcg wlibllg alyngillg Wlall juisl aof
chai oudi (id domo dghd dauiul jnlic dlago
dhuil JUs bldi dac qid [allod] ojlig olbill
dgigoll (nljidll joall dabjl cliuillg bl
dsito uile u annddl aall qul avlnill Gdlyol
plooll Gudai o 246l (itell clllog dawiull
daloll dudl juisl JUs Go olbill clab dhuijoll

Jdill alauig dlisioll

of nll olhill ilaill dgudll elai cljliisl Grigi ua

bldillg dawiull Jdill (pilns aanil laaleiclg aw4yd

ddi clall dlndio aldlo pdgi ol .dudghll diadll
sl Lo Uowinig /droutipl llngill

Go wlli dlng Goniy (nall dojlall duidl ghdo

udl doaall agjol njsjoll witell (naphll BAll

g unitoll mujgill (dgain) witoll oLwji dhdi

clpl ol (yujioll g1jgill L:ruuLLu_iJI Ggainll
doaall agjo dhuwlgy jLuisydl 1aa

wlyi dlng Goniy (rall wtitoll (uslall dingill e
«dgain) wnitoll )i dhdi go duwli gi drign
21jgill quulwil Ggainll gi witoll gyjgill
dgaing (dilhll g1jgill Ggain wul (yujioll
Ujioll gujgtll
(uwlai Uil4 dng Goniy (iall ujioll Jungill e
diaya Jlnil dhdi wnl] wljioll ijgill §gain Go
(nale wuwdo gi hild wuudo allioll Y ile)

cliti dlgauw oudill duld Alwlidll aia gghl Gi vy
aliwll alhao  ddlolg dauidl Jwedi  dalel
L"n_d aJ_CI II ....I..... dbLLI,lO L"ﬂi L_dl < E.. |g

106



In-Building Telecommunications Infrastructure Standards

Gl dualall dinill ddl juleo

problems. All test sets used to characterize
these spans shall be independently calibrated
and have labels detailing calibration date and
status.

Qualification testing shall be completed for all
new plants after they have been built or, for
older plants,immediately after they have been
modified. The qualification test record is used
not only to certify the network as meeting
contractual agreements, but also as a
reference point for any future examination
and troubleshooting of the network. This
testing should include frequency sweeps to
characterize the network fully.

See Section 5.5 for further discussion and
details on the appropriate guidelines and
procedures for qualification testing of the in-
house plant.

6.8. Installation of
Equipment and Cabling
Procedures

6.8.1. General Guidelines

The reliable performance of the fiber and
internal copper cabling network is heavily
dependent on the quality assurance
procedures applied and followed during the
installation and construction phases. Improper
installation  will easily degrade the
performance of optical fiber, Category-6
cable and other hardware components. The
necessary quality assurance procedures
include:

1.  Quality Inspections - Evidenced by
documentation on materials used,
expertise and training of workers, and
records of the construction. This will
include construction records and detailed
work Methods and Procedures (M&Ps)
that were followed during work.

cra.gov.ga

Juisdll Gjasi glod dpleo waug @dlnlg l@ayani
Il.... |E ..Clll.l..Dg_l.JI Gj_a La.DgJa-o . o ”
Laillhgdplaeoll Ayli Angi Gldnlo prhgg

a9y dyaall dlagll proal dalill juisl dlos] way
JUdl Jaw oadiu] labnei jgd doyadllg (Lmiliy
dauill clag (le ddalnoll hdd yud duaiill
dren)o dhdi dilios ugayl walg diadleill aldlaivl
dapidl clbadi Whidhiwlg (iidiue (pad (il
22411 Ao Gllac JLiAUNHAR Jouiy Gl wy lanUnlg

Uolally dawiull wangl

dgo Uunldillg ailsudlioll o ujol 5.5 dLowdll pal)
Glapill Jaiill juisy duulioll GlelpUlg Glali)ll
Agalall

dlagoll utayi dlelp] 6.8
Glulalig

dolc Gilali)] .6.8.1

athlallg dvigall Wl dauil Ggigoll clail aoiay
dagall ulot dlelal uile A Javiu dulslall duolaill
u1aduw clidlg wrayill (nilayo clifi dotiollg ddiholl
duigirll @l clai jg@ai ull annll pé cuaill
dlgauw up il daall lighog 6 didll o Gilllallg
;i Lo dojildl dagall ulon dlelppl dowiud
algoll dnlall Giligll o ARIT - dagall cilngad .1
dlawg oau)aig dleall dlpdg doadiuoll
Alelplg wdluwig elidl ataw gl Jouisig .cLidl
Joall clifi laclil of (iill dlndill Uoell

syl dloci elifi dynyll (nadll alidoc oloi] .2
dlaloicVlg Giligll o anil Lo @aaig clidllg

107



In-Building Telecommunications Infrastructure Standards

Gl dualall dinill ddl juleo

2. Visual inspections completed during and
after the installation and construction
work, evidenced by documentation and
certifications by the installation
contractor as well as by quality inspection
reports taken as part of acceptance of the
as-built network by the SP, building owner
and other interested stakeholders.

Quality Inspections - Checklists
and Documentation

General installation quidelines and quality
checklist items that can be used to help
minimize plant damage and maximize
performance and reliability of the inside
building network include the following items:

1. Quality Check on Materials - The sources
and suppliers of all cable, connector,
closure box and hardware components in
the network shall be documented and
retained as part of the network acceptance
certification. Theinspection of allincoming
materials and the use of correctlysized and
matched tools for cable work (fiber and
copper pairs) shall be part of quality
assurance procedures for any construction
and installation project.

2. Check of Engineering Drawings - Network
schematics and engineering drawings shall
be available andinclude the list of dwelling
units, rooms, layouts and end-to-end
cable route with notations of any ceiling /
raised floor type construction. The testing
protocols and procedures used for cable
inspection and final acceptance of
network shall be documented.

3. Proper Tool Selection and Use - The
correct tools need to be used to obtain a
good metallurgical bond for electrical
connections or low loss optical
connections. Punch down, splicing and
crimping tools are designed to match
connection housing with specific cable,
conductor or fiber sizes. The type and size
of tools used shall match those specified
by the manufacturers of the Category-6
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cables, fiber cables, connectors and
termination blocks. Incorrect tools or
incorrect use of tools can lead to (1) poor
electrical or optical connections, (2)
physically loose connections, (3)
contamination of connections with small
pieces of conductor (conductive metal) or
dust particles, and/ or (4) damage to
adjacent connections or terminal pins.

4. Training Records - The training and
certification records for the installation
and construction crews shall be available
to show that the cable plant was placed
with well trained and knowledgeable
workers using industry best practices.

5. Cable Span Characterization - The final
acceptance performance tests for the
installed system shall be documented and
certified to characterize the transmission
profile for the network and for individual
termination points. Separate profiles of
optical loss (tested with an Optical Time
Domain Reflectometer (OTDR)) or
transmission performance (eg.
attenuation, impedance and crosstalk) of
the key spans will be available and include:

i. OTDR scan of the fiber span from the
OLT in the CO to the building
demarcation point (BDB or PHDB).

ii. Inside Building Span = From building
demarcation point (BDB or PHDB) to
FDBand HDB.

ii. Home Span = From HDB to individual
connection points (e.g, wall jack or
socket).

Visual Inspections

Visual inspections can occur during and after
installation. The visual audit or walk-through
of the network can be achieved with a simple
toolkit of flashlight, a written checklist based
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ontheitemsdiscussed below and a multimeter
or low-cost OTDR meter.

This visual audit can and should be an on-going
process throughout the installation and
construction phases. Part of this audit or
review can entail interviews with installers and
contractors to ascertain that craftspeople
understand the methods and procedures and
know who and where to go for resolution of
any question.

The visual inspection should cover not only
patch panels, distribution boxes, termination
racks and telecommunications closets, but
may also need to follow cable pathways and
Ducts. The inspector shall look in all the
accessible places for certain warning signals
such as:

a) Damaged cablesorDucts-Abraded, splitor
punctured materials caused by building
corners, installation hardware and tools, or
poor-quality methodsand procedures.

b) Phuysically stressed cables or Ducts -
Examples include cables/Ducts pulled
tightly around bends or structural columns,
or unsupported cable falls between floors,
inadequate support or over-compression
in cable trays, over-tight cable ties that
compress underlying cable pairs together.
These physical circumstances are factors
that compress and distort fiber or
conductor pairs and disrupt twist layers
that will increase noise and attenuation
particularly at higher frequencies.

c) Cable “housekeeping” - Examination of
cable trays, plenum spaces, equipment
connections and terminations in

telecommunications closets, distribution
boxes and equipment bays for the general
cable layout. The cable should be neatly
arranged and secured, showing good
practices for stowing cables and arranging
fan outsat terminationsand connections.
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d)

Electrically Vulnerable Cables - Document
location and identity of cables that are (or
seemed to be) placed too close to power
cables, radiating cables, signal switching
cables, lighting fixtures, and other possible
EMI/noise sources. Such a cable link should
be scheduled for electrical testing when
adjacent cables are energized and in
regular use.

Physical and Fire Protection - Cables need
adequate physical and fire protection for
wall and floor penetrations. Physical
support is needed to reduce damage from
abrasion, physical impact and insulation
degradation from cold flow (creep) of
plastic insulations and jacket materials.
Approved fire stop materials are needed
for cables that penetrate walls or floors to
help ensure cables and wall/floor holes do

not become channels for spreading fires.

Hardware Compatibility - The individual
components of the network must match
with each other and with the equipment

demands for the connectors, cables,
terminations, patch panels, and
transmission infrastructure. These

hardware components need to meet the
engineering design as well as local physical
environment and relevant codes, with
appropriate fire-rated cables used in riser
and plenum spaces.

Termination and Patch Panels - Neatness
counts with data and fiber cables,
particularly at terminations and cross-
connection points. Loose connections can
rapidly degrade or even stop data
transmission. Therefore, the review should
include:

e Checks of untwisted lengths of Cat-6

data cables at terminations;

e Checksforkinksortightly curved fiber

sections;
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e Looking for loose connections -
Checked by applying a small pull-out
stress on connection and patch panel
connections by gently pulling with a
force of approximately 2-4 pounds
force onthe cable/wire;

e Examination of the neatness and
systematic arrangement of the
various conductors, fibers or cables.
For example, (1) terminals shall be
clean with no protruding bare copper
wire that may create shorts and no
evidence of open pairs, split pairs, or
crossed pairs, and (2) fiber
connections shall be placed in orderly
smooth bends into ports with minimal
crossing of fibers and tight bends.

Operational Guidelines

The installation crews shall follow the
industry’s best practices and use documented
M&Ps thatinclude (ata minimum), instructions
covering the items listed below:

a) Minimize phuysical stress duringinstallation
- Sufficient slack cable shall be provided
during and after placement to allow for
connection, termination and subsequent
re-arrangement of cable pairs. Cables
should be blown into Ducts or pulled in
Ducts will less than 100N tension. Cable
reels should be positioned to allow tension
free feed-off from the reel or out of the
cable box into the conduit, cable tray or
into plenum space. Cables placed between
floors shall be gravity fed, i.e., cables should
be dropped down between floors rather
than pulled up from floor to floor, to
minimize the tension and stress placed on
the cable. Cable shall be played out from
the bottom of the reel to help it move
without kinking, crushing or pinching.
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b)

Minimize bending stress on cables - The
cable pull lines shall be straight with
minimal bends or pulling around pulleys or
bends. (i.e., no sheave wheels). Cables shall
never be bent tighter than the larger of

manufacturer’'s recommended bending

radius. Typically, this criterion means that
the data cables will not be bent at a radius
lessthan 8 times theirdiameter or,forsmall
pair count cables, a radius of less than 32
mm.

Limit Cable Torsion (Twisting) - To
minimize possible torsional stress twisting
of the cable, swivels shall be used during
cable pulling operations.

After installation of cable, any open or
non- terminated ends shall be cleared,
capped and sealed. All cables, termination
points, jumper cables, patch panel
connections shall be labelled in a clear,
readable and consistent manner.

Pairs of Category 6 cable shall not show
excessive untwisting at the connection
point -i.e,, should notshowmorethan10-12
mm of pair being untwisted to
accommodate connection or more than
60-70 mm of cable sheath being removed.
These terminations shall also be such that
the cable and pair are physically supported
as close to the termination as possible to
avoid undue physical stress on the
conductor at connection point.

Correct Tool Use - The correct tools need
to be used to obtain a good metallurgical
bond that forms the required electrical
connection with low loss (attenuation).
Punch down tools and crimping tools are
designed to match connection blocks and
cable/conductor size. The type and size of
tools used shall match those specified by
the manufacturers of the Category-6
cables, connectors and termination blocks.
Incorrect tools orincorrect use of tools can
lead to (1) poor electrical connections, (2)
phuysically loose connections, (3
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contamination of connector blocks with
small pieces of conductor (conductive
metal), and/or (4) damage to adjacent
terminal pins.

g) Maintenance of Tools - Experience has
shown that the repeated use of hand tools
can induce craftsperson fatigue and
reducetactile feedback,aswellasabradeor
blunt tool edges. For an experienced
craftsperson, tactile feedback canbeavery
accurate indication of connection quality.
However, the user fatigue and
deterioration of tools can easily lead to less
reliable and poor-quality connections.
Electricallydriventools offer more uniform
connection quality for the inexperienced
workers but are also prone to usetoo higha
force. The highinsertion force maydamage
the terminal block and adjacent pairs with
the worker realizing the problem. The
installer shall provide documentation that
the correct tools are being used for
terminating the cable, the installer has
completed training, and the tools are well
maintained.

6.9. Test Procedures

Continuity testing shall be completed by the
installation company for each optical fiber or
copper cable spaninstalled.

6.9.1. Equipment Testing

All test equipment used shall be independently
calibrated or verified before use. Equipment
calibration checks or verifications shall be
completed at least every 12 months. Typical UTP
cable test equipment for these tests will typically
include one or more from the following list.
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Testset Test function, use and capability

+ Resistance, voltage and currents for theinternal copper

General purpose meter
cables

(multimeter)
¢ Checkingforopens, shorts, continuity and so forth

+ Portable hand-held unitsthatinject signalinto optical cables
and provide a graphical representation of the transmission

Time domain path based on thereflected signal.
reflectometer (tdr) ¢+ Checkslength and attenuation coefficient of cable.
+ Capability to electronically save or print tdr trace/results.

¢ Excellent forlocating troubles and problems in optical cable.

¢+ These portable products consist of two test units (trans-

receivers) one a signal injector and one thereceiver.
Wire map testers ¢ Checkthe wire path looking for opens, shorts and cross pairs.
+ Talk-set capability to facilitate testing.

+ Capability to electronically save or print mapping results.

+ Measuresresistance, power, voltage, datarates, noise levels.

¢ Checks continuity, loop length and compares toaninternal

reference standard.

¢ Shall contain software to measure and automatically cable

Automatic cable tester transmission performance against a variety of standards
or lan tester including category-6 as per eia/tia 568-c or equivalent
standard.

¢ Itisdesirable thatthe testsettingscanrecord crosstalkand
attenuation measurements and have the capability to

electronically save acceptance test results.

Table 6.9.1: Testing equipment and applicability
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These test sets should all be “Data-Safe”,
which means that on initial attachment to a
cable pair or optical fiber the test set checks if
thecableisanactivedataline beforeanyother
action. If the data line is active, then the test
set asks the user if he/she is sure they wish to
further test line since this will likely disrupt
data service. Data-safe sets are not necessary
during construction and final acceptance
testing phases for qualification testing.

However, the data-safe feature is required for
any test sets used for daily maintenance and
repair operations. Qualification testingshall be
completed for all new plants after it has been
builtor for older plantsimmediately afterit has
been modified. The qualification test record is
used not only to certify the network as
meeting contractual agreements, but also it
will become the reference point for any future
examination and troubleshooting of the
network. Thistestingshouldinclude frequency
sweeps to characterize the network fully.

6.9.2.Fiber Cabling Testing

Testing for optical fiber spansshall be basedon
visual inspection and certified OTDR
(attenuation and optical loss) measurements
of the “as received” cables, after span
installation and acceptance testing. Optical
testing shall be completed at 1310, 1550 and
1625 nm unless other testing protocols are

approved.

¢ "“As received” cables - This is a quality
assurance check performed on random
selection of incoming cables to verify that
the documented cable specifications

(fiber counts, colors, markings, length, and
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optical loss) supplied with cable reel match

the delivered product.

¢ After installation - This is a quality
assurance check performed on every span
as installed to check for continuity and
help ensure no fiber breaks or cable
deformations is present that causes high

losses or non-usable fibers.

¢ Acceptance testing - This is the formal
certification that the optical network has
been tested and found to meet the design
specifications in terms of optical loss, and
attenuation characteristics. These test
results are documented and stored for
futurereference and testing.

6.9.3. Category-6 and
Connector Cabling Testing

Testing for UTP copper cable spans shall be
based on certified measurements of DC
resistance, attenuation, impedance and
crosstalk across the full frequency range
required for the service. The transmission
characteristics of the category-6 cables shall
be tested at frequencies up to 250 MHz
following the transmission requirements of
ANSI/TIA-568-C.2 as applicable for solid
conductors.

“As received” cables - This is a quality
assurance check performed on random
selection of incoming cables to verify that the
documented cable specifications (pair counts/
sizes, markings, twist length, and electrical
characteristics) supplied with cable reel match
the delivered product. For “as received” cable
reel transmission tests, the test sample length
shallbe 100 meters, unless otherwise specified.
The 100-meter length derives from the 90-
meter maximum length of the permanent
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cablelink, plus 5 meters at each end for a patch
cord or flexible connection link.

After span installation - This is a quality
assurance check performed on every span as
installed to check for continuity and help
ensure no conductor breaks, or cable bends
have occurred that may cause high resistance,
transmission and noise problems.

Acceptance testing - This is the formal
certification that the category-6 copper
network  which includes cable, and
connections/ terminations has been tested
and found to meet the design specificationsin
terms of:

¢ DCResistanceand Balance
¢+ Capacitance
¢ Attenuation

¢ Insulation Resistance and DV Voltage
withstand

¢ Characteristic Impedance and Structural
Return Loss

¢ ReturnlLoss

¢ Crosstalk and Attenuation to Crosstalk
Ratio

¢ Propagation Delay (PD) and Skew

¢ JacketLeakage

These test results shall be documented and
stored for future reference and testing.

6.10. Technical
Specifications of wiring

Section 5 contains the general requirements
for the phusical elements of the internal
cabling, closures and connection hardware
components forany type of building.
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It is critical that good housekeeping practices
be enforced inside the telecommunications
closet with cables organized neatly, and that
general work conditions are clean, and well lit.
Precise and consistent labels need to be used
on both ends of cables and on the cross
connect frames to prevent confusion and
possible service outages.

6.10.1. Optical Fiber Cable

The optical fiber cables used within buildings
shall require adequate fire resistance ratings
Low-Smoke Zero-Halogen (LSZH) materials
and mechanical robustness performance for
theinside applications of placementintallriser
spaces, tight wall cavities, inside

conduits/Ducts and through walls and ceilings.

These optical fiber cables also need to survive
undamaged during the physical stresses
involved during the handling and placement
operations involved in the installation and
construction phases of cabling the building.
See Section B “Optical Fiber Cable
Specifications” for details.

Optical Fiber Termination Box
(FTB)

a) Shallbe wall mounted.

b) Mustbe“Indoor type” rated with applicable

fire resistance and mechanical robustness.

c) Shall have the capacity to terminate four
(4) fiber strands using fusion splicing
technique and accommodate spliced fibers
insplicing organizers / cassettes.

d) Shall have four (4) LC simplex adaptors,
each equipped with 1.5m pigtail terminated
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with LC APC (Lucent Connector Angled
Physical Contact) connectors. Connector
insertion loss shall not be more than 0.2dB
andreturnlossshall be better than 55dB.

e) Characteristics of the optical fiber
terminated in the FTB shallbe as per ITU-T
G657 A2.

f) Shall have flexibility, adequate working
space and ease-of-accessibility tothe fiber
splicing trays and cable management

elements.

g) Shall have guiding rings and guiding tubes
to minimize mechanical stress and
facilitate fiber identification and

traceabilituy.

h) Shall have hard material body (plastic or
aluminum) to resist impacts and accidental

contact.

Optical Fiber Patch Panels

a) Shall be installable in a standard 19" rack
with wall mounting as an option.

b) Shall have at least 24 LC/APC simplex
adaptors, each equipped with 1.5m pigtail
terminated with LC/APC connectors.
Connector insertion loss shall not be more
than 0.2dB and return loss shall be better
than 55dB.

c¢) Characteristics of the optical fiber shall be
asperITU-TG657.A2.

d) The panel should have a locking system,
cable clamps, be compact in size and use
compression fittings.

e) Shall have flexibility and provide easy
access to the fiber splicing and
management, with a slide in/slide out
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mechanism for the fiber modules or

opening with hinges.

Shall have enough splice organizing trays
to splice and terminate optical cable(s) to
all available connector terminated fiber.

There shall be guiding rings, guiding tubes
and fiber patch cord management.

Shall have a steel body. Splice organizing
trays shall comply with the following
specifications:

e Must be made of plastic material that
will provide resistance to water,

corrosive chemicals, household
cleaners, paints, extreme temperature

and impacts.

e Must be able to hold minimum of 12
fusion or mechanical splices per tray
with sleeve / mechanical-connector
grip facility.

e Must have enough spacetohold upto
1m coil of each fiber.

e Optical fiber must not suffer any
attenuation inside the tray due to
curvatureradius.

e Each splice tray shall be protected by
anindividual cover.

e (Cascaded trays must be easily
accessible without damaging existing

fiber.

Fiber Splice Box/Enclosure
(FSB)

a)

b)

Shall be a wall mounted cabinet or joint
closure made of plastic or steel.

It should have a locking system, cable
clamps, be compact in size and use
compression fittings.
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<)

Shall provide easy access to the fiber
splicing and management, with an opening
mechanism that uses screws or hinges.

Shall have sufficientsplice organizing trays
and optical cable(s) entries.

Splice organizing trays shall comply with

the following specifications:

e Must be made of plastic material that
will provide resistance to water,
corrosive chemicals, typical cleaners,
extreme temperatures and impacts.

e Must be able to hold a minimum of 12
fusion or mechanical splices per tray
with sleeve / mechanical-connector
grip facility.

e Must have enough spacetohold upto
1m coil of each fiber.

e Optical fiber must not suffer any
attenuation inside the tray due to
curvatureradius.

e Each splice tray shall be protected by
anindividual cover.

e Cascaded trays must be easily
accessible without damaging existing
fibers.

Optical Fiber Patch Cord

Shall be factory made with an LC APC
simplex connector on each end.

Characteristics of the fiber shall be as per
ITU-TG657.A2.

Return loss of the patch cord with
connectorshall be better than 55dB.

Insertion loss shall not be more than 0.2dB
per connector.

Shall be of appropriate and approved
lengths (Im,2m,3m, 5mand 10m).

The overalldiameter of the patch cord shall
not be more than 2mm.
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g)

The outer jacket shall be Low-Smoke Zero-
halogen (LSZH)
Retardant PVC (FR-PVC).

materials or Flame-

6.10.2.Copper cable

Unshielded Twisted Pair (UTP)
Cable

a)

All UTP cables used in internal wiring must
be at least Category-6 rated balanced

cables.

Sheath materials of all UTP cables used in
internal wiring must be Low-Smoke Zero-
halogen (LSZH) or Fire-Retardant PVC
(FR-PVCQ).

Sheath materials of all UTP cables used

between individual buildings within a

compound (for example) must be of

external rated cable with weather-
resistant jacket material - e.g., sheath shall
be water (rain) resistant, sunlight resistant
and able to withstand the temperature
extremes and diurnal cycling between hot

days and cold night conditions.

Depending on the customer application
and likelihood of electrical induction
problems in a location, twisted-pair cabling
with metallic shielding - STP (Shielded
Twisted Pair) cable or FTP (Foil Twisted
Pairs) - can be used if required.
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UTP Termination Point (UTP dlganoll plgjll alila Jibgi dhdi

Outlet or Socket) Uila wuudo gi Adio) droaoll jié
(ionoll pe dlganoll plgjll
a) AlIlUTP outlets usedininternal wiring must dlganoll plgjll il Adlio pron gai tivy (i

c) All UTP outlets must have a ”shuttered i d Gglill Go 2l (id dacl Y
RJ45 socket and preferably a “"Keystone dingil
Module” to help minimize contamination of ‘ -
the termination. AlgjUldilal dagajo Adlio whyirdavy (ibgs (G

d) It is highly recommended that dual UTP LCIJQJ| wb}ﬁl (ub.l.cl) Lﬂﬁ dguj.uJL:
outlets with two separate cables be Wagug, uod'j.ub.li
installed near TV outletsand in bigrooms. A

ERTI R ] . i i . e . E

e) Faceplates may be installed “horizontally” gl LLCLCII "ELIOJI plgj'.”w " . (2
(landscape) or “vertically” (portrait), but in G'Dg'l u;"_';uu o Lﬂ'q RJ945,,Jgof
all cases the RJ45 socket shall be oriented ULLZJ;MM g J-(I)I : ijb-l sl 'L‘]JI
in such a way that the plug latch will be on Y L'ﬂ'la cu_')g.lJ J.'alc il.l_llg i L'J'I__
the underside. This orientation helps to " _IJI . Lﬂfl um dﬂull g'lz?j:l:"l
ensure that the contact springs are at the aillghhall cwoptl dbje ddlugal g
top of the socket and therefore less T
susceptible to dust or dirt settling on them. dlgaaoll Hlgjll Uil Adlio ¢lyliuii Ui gasniy (p

f) UTP outlets shall not share the same face i 2o alifwl dardn wudi (id yioaoll pé
platewithanyLV power sockets. AdAio 1m0 Al cy@ad wuldo

g) UTP outlets shall not be installed ‘
outdoors unless housed in an appropriate pedlgraollAlgjlldila ddlio wbpii powd U (A
enclosure with appropriate IP rating and d lmeng ol ol lo pjlall (id ool
environmental seals. Jicg Ugaa dilon waliniy pioif duulio digly

diiylldolgall At 0520

UTP Patch Panel JE dlganall plgjll ila Jungi doagl

Jo2oll
a) All Patch Panels used in internal wiring J1d doadiuall dingill Alagl ughd i uy (i

be at least Category-6 rated.

Terminations shall be done using IDC
(Insulation Displacement Contact) design
and technique with matching and
appropriatetools.

must be at least Category-6rated.
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b) All sockets shall be RJ45 and preferably
“Keystone Module” to simplify
maintenance.

c¢) Termination shall be done using IDC
(Insulation Displacement Contact)
technique with matching and appropriate

tools.

UTP Patch Cord

a) All UTP patch cords used in internal wiring
must be at least Category-6rated.

b) Patch Cords must be factory-terminated

with RJ45 connectors on both ends.
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/. In-Building
Solutions (IBS)

7.1. Introduction and
objectives

In today's interconnected world, where
communication and connectivity are
paramount, it is crucial to ensure seamless
connectivity within buildings. In-building
solutions play a pivotal role in bridging any
connectivity gap within buildings, where the
traditional cellular networks often struggle to
penetrate the thick walls and structures of
buildings. Reliable connectivity is crucial for
productivity, safety, and overall wuser
experience in any building, whether it is an
office complex, residential tower, or shopping
mall.

These solutions not only benefit occupants by
ensuring seamless communication and access
to digital services but also serve the broader
interests of businesses, property owners, and
SPs.

Similarly to IBW, RED, building owners and
landlords shall engage with the SPs and follow,
at an early stage, the specifications set out in
this Standard, ensuring a “first time right” IBS
building. As  such, this
Telecommunications Infrastructure Standard

In-Building

has the following objectives regarding IBS:

¢ Develop and implement a standardized
framework for IBS, understanding the
diverse needs of all stakeholder groups for
each type of building.

¢ Facilitate the deployment of IBS to
support the seamless delivery of
telecommunications  services  within
buildings.
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¢ Alignwith global best practices.

¢ Facilitate deployment of |IBS that
accommodate multiple
telecommunications SPs.

¢ Optimize investment and design by
encouraging collaboration and sharing of
IBS infrastructure elements.

¢ Ensure compliance with regulatory
standards and guidelines by meeting
minimum IBS implementation
requirements.

7.2. General overview

Designing areference model for deploying IBS
poses numerous challenges due to the diverse
nature of building environments and
technological considerations.

Several factors may have a significant impact

on the efficiency of IBS deployment, such as:

¢ Proximity to existing cellular
communication towers;

¢ Building characteristics (wall thickness,
materials, layout, etc));

¢ Interferences;

¢ Occupancy density and usage patterns;
and

¢ Technological advancements and future-
proofing.

Therefore, creatingaone-size-fits-allmodelis
not feasible. Instead, a customized approach
tailored to the specific attributes and needs of
each building is needed to ensure the optimal
performance, coverage, and reliability of an
IBS.

The RED must conduct a connectivity
requirement assessment for  building
operation and occupants. This study should be
performed during the building's design phase,
in coordination with the REDs and SPs.

cra.gov.ga

dulgall luwjlooll Ukl ol iUl e

dload cai il dudlall dghall wiayi i
lomo doxdll gagjo lmoad) nill GUlnil
Igaaai

pjei pc dloronill guuaig dljloiiwll dalj e
dglall duinill dudl dligho dajluuog ugleill
Agslall

Guhi Jua o pilecllg ailglh oljildl Glob e
dulalall dglall agayil Liall Allbioll

dolc daol .7.2

dudlall dghall wiyil giesjo 2igoi otond pphy
aliul degiioll doubll [jhi abaill Go uaell
Audill aluicllg gilioll

WAy delda le juh A g1 ad dolge dac cllimg
io duslall Uglall

rdoildll diglall aulnivl alpi o wiitoll uyd o

algoll wiljaall dow dio) wiitoll Gldnigo e
/(¢lla jég.oLonillg dordiuuell

wdguudll jalno e

' ol bloiig nitoll Ulasyl ddlia e

dhdiell alpeill duaillg (idill oadill e

2100 wwliy 10lg pigoi aloicl Ghos U a1 Gog
daio aloicl dalall (aAidT el o Jug .ilioll
Ulonl (nito da dbhlinlg (nilnd gpo wuwliii dnnie
dglall didgigollg diheill jidgig Uioll clalll GudnT

Adalall

Ulnidl abblisl dwljay ogdy ui ynjldell jgholl wale
JUA dwoljall aam el 1g4aug .atibldg uitoll doaal
Jijldell jgholl go Guuwiillg wiitoll otoni dojo

.doaall (nagjog

128



In-Building Telecommunications Infrastructure Standards

Gl dualall dinill ddl juleo

/7.2.1.Types of IBS systems

Depending on the building size and coverage
needs, four different solutions can be used for

an IBS deployment:

¢ Active DAS involves a network of
antennas connected to a common source
through active electronic components,
such as amplifiers and repeaters. These
systems boost and distribute the cellular
signal within the building. The source,
typicallyabasestation, convertsthesignal
from the carrier into a digital format that
can be transported over fiber-optic cables
to remote units, which then reconvert the
signaltoradiowavesandtransmititviathe
antennas.

¢ Passive DAS, by contrast, does not use
active components to boost the signal.
Instead, it relies on passive components
such as splitters and coaxial cables. The
signal from the SP’s base station is
distributed using these passive elements
through a series of antennas strategically
placed throughout the building to cover
areas with weak signal.

¢ Huybrid DAS combines elements of both
active and passive systems. Such a
solution may use afiber-opticbackbone to
transport signals from the base station to
remote units like an active system but
then distribute the signal to antennas
using coaxial cabling similar to a passive
system.

¢ Small cells are low-powered -cellular

independent base stations.

7.2.2.General
Responsibilities

After the design is approved, in accordance
with Sections 5.5 ;the REDs (or their telecom
contractors, as applicable) shall deploy the
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passive elements (refer to Section 5)
necessary to implement the IBS system as
designed. The REDs will therefore be
responsible for maintaining and upgrading the
passive elements.

During the implementation phase, SPs and
REDs’ contractors shall collaborate to monitor
and certify the construction of the passive
elements of the IBS, pursuant to Section 5.6.
Once the building has been constructed and a
first tenant has signed a lease with the
RED/building owner, the latter will notify the
SPssothattheycaninstalltheactive elements
(see Section 5) in the building. SPs will
therefore be responsible for the maintenance
and upgrade of such active elements.

Note that indoor connectivity shall be
provided to all floors of the buildings that
require it, pursuant to Section 54. This
includes provision in basements and any
tunnels connecting buildings (e.g, for
maintenance purposes) that may exist within
the development.

No fees shall be imposed by either the REDs or
the SPs to the other party for the installation
and operation of the IBS, since both parties
shall contribute, as specified in sections 5.5, to
the deployment of the IBS elements.

7.2.3.Existingand New
Buildings IBS

Existing buildings with IBS
deployed

In buildings where IBS is already deployed
before the publication of this Standard, the
existing responsibilities for ownership,
maintenance, and upgrading shall be
maintained.
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Thismeansthatif any SP hasalreadydeployed
IBS, that same SP shall be responsible for
maintaining and upgrading it. A similar
approach shall be followed in cases where it is
the RED who has deployed the system.

Existing buildings without IBS
deployed

In existing buildings where no IBS has been
deployed, compliance with the requirements
setinthisdocumentis not required.

If the building owner/RED wishes to deploy an
IBS system to enhance indoor connectivity
within the building, the owner/RED, in
collaboration with its contractor, must
propose and engage withthe SPstodesignand
deploy the relevant IBS system, keeping the
same standards and responsibilities as those
setoutin thisdocument.

New buildings

It is expected that any new building must
complywithalltherequirementslaid outinthis

document.

Note that the same requirements shall apply
for developments undergoing  major
renovation works, where major renovation
works mean civil works that encompass
structural modifications of the entire in-
building phuysical infrastructure that require a

building permit.

7.3. Functional
components overview

The functional components of an IBS can be
cateqgorizedinto two types of equipment:
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¢ 7.3.1Active equipment

¢ 7.3.2Passive equipment

The following subsections describe each of

these two categories of equipment.

7.3.1. Active equipment

Active elementsinanIBS arecomponents that
require electrical power or are involved in the
generation or amplification of signals to
enhance wireless connectivity within a

building.

Active components of an IBS include, among

other examples:

¢ Master Unit/Base Station;
¢+ RadioRemote Unit (RRU);
+ Fiberopticrepeaters;

¢ Smallcells;and

¢ Backhauling from the SPs network to the
telecommunicationsroom.

7.3.2.Passive equipment

Passive components in an IBS are essential
elements that do not require electrical power
or generate signals but still play a role in
transmitting and distributing signals within a
building.

Passive components of an IBS include, inter
alia:
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¢ Telecommunications Room (including Glalaolg upill djmai dloli) GUlniUl dae
power supply elements and cooling3); (4ddlhll
¢ For an active system, the connectivity Alhnoll G hubiill olhill (id wiindl byl nlic

elements between the SP’s base stations

. c I .. I .. JjJI . o IjJI o LI-*J_iJI
and the Master Unit (e.g, cables, filters); tuiill dagllg do ~gjol db G

(Qlaupollg ailall Jlioll dyw wilc)
¢ In-Building Wiring (IBW; refer to Section

5), covering splitters,  couplers, Glylallg (dlilngollg dliiollg lowdoll e
attenuators, combiners, coaxial cable, Acknll dilall ohig (diignll wlililg Jdijgaoell
fiber, risers, vertical and horizontal Aungill Glaglg Ldiddillg duwigl Gljluuellg
pathways, patch panels, patch cords, cross jlhlg sghldioll ingill Giliag Jingill jildng
connect cabinets, and ODF, among other (@ <iligholl Go Bpeg dgnll Gl gijgi

slements;and (0 uusdill Ul £ gayll n2p) 31l clyyilldlly
¢+ Antennasforsignaldistribution only (note

that active antennas, such as small cells, dbaﬂo po)ajl.wlllp_ug.l.lb.q.aa.lmoJl uLng.aJI ¢
are not considered passive equipment). piei U, dpenll LAl dio dhuuill dldlgall |l
(dhuudll & Glaooll Gob

7.4. Responsibility matrix dugduwioll lhiddgdno.7.4

This section provides a summary of the L,IJ.ﬁIJJ'L.rLde|JbD|}71I,OQGLIJgg‘.uJor0MJﬁJ”jELDjJ,!
detailed responsibilities of all parties in the dilgy cliiiwl po anlindi Jaun dudslall Jglall
deployment of IBS, without considering the Aloicl dlalaig oronill

design and certification aspects.
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doaallagjo | cllo/njldall

Re apllaligholl diling wrayig ayygi
v Lddqg) dudlall dglall JIngy dojildl dhuidll | 1
(O rowudll

dhuuill dlagell diling withyig gl
v Lddq) dudlall Jghall Jniy diglholl | 2
(O cowudll
aulfllg Clillg quilill duall Alawh dio) dolall ATl alanh (ngw dilall dghall Jlnil (ihéy U
(il Jio) dnlall alauidl élla go wnitiuig (wolillg

dayaall pghill pijliuo (id ddilall dghall e dulgduuoll Glhi ddgdno :7.4 Ugad

master plan | red/building

item description
developer owner

Supply, installation and maintenance
1 of other passive elements required for v

IBS-Connectivity (refer to Section 5)

Provision, installation and
maintenance of any active equipment
for IBS-Connectivity (refer to Section

d)

IBS connectivity only covers cellular public networks (e.g.,, GSM, UMTS, 4G, 5G). Private
networks (e.g., TETRA) are excluded.

Table 7.4:1BS Responsibility Matrix for new developments
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7.5. General design
considerations

7.5.1.In-Building Coverage
Solutions

a)

While cellular systems can cover wide areas
through outside base stations, complete
coverage within a building may require
dedicated indoor cellular systems.

A state of art wireless cellular DAS
(Distributed Antenna System) solution or
small cells will be provided for dedicated
coverage and capacity inside the building.

The DAS solution shall consist of indoor
antennas, distributed acrossthe buildingto
provide uniform coverage.

Antennas shall be connected through
network of RF cables and passive
components like splitters, couplers, hybrid
combiners and quadplexers. Antennas shall
be mounted below the ceiling.

The wireless signal shall be fed from the
telecommunications equipment located
inside the Main Telecommunications Room
and the Secondary Telecommunications
Rooms.

The proposed In-building coverage
solutions will be shareable with the second
Operator, under a mutual sharing
agreement, withacommon DAS approach.

If a building requires “indoor coverage”
(refer to Section 5.4) this needs to be
proposed from the RED or the respective
RED’s contractor. The SP or the third-party
contractorwill thenvalidate the In-building
requirements and design a plan by way of
site surveys or layout drawings studies.
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Feeder
Cable

Combiner

Oocredoo Vodafone

Figure 7-1: In-Building Solution (IBS)

7.6. Technical
specifications

7.6.1.General Guidelines for
IBS

These guidelines are expected to be used by
REDs and SPs to help ensure the mobile
communication needs of each development
and its occupants are provided to a high
standard. The design and implementation of

cra.gov.ga

dddll aldnlgoll .7.6

dglall dole Cilaliiy)] 7.6.1
daulslall

wjgholl daclwo wudl dblill cdia @aad
dllhio cldaiiwl glob (nd doaill (nagjog auyldall
aiibldg (ldc pghi cguiio dal dldiioll GUNTYI
Lduo Gdlgill way gLl 13a (idg dylle jlao)
wijldell jgholl uu olhi i ALdifg oLoni wile

136



In-Building Telecommunications Infrastructure Standards

Gl dualall dinill ddl juleo

any system will be agreed by the RED and the

SPs in advance and the guidelines adopted as

necessary to meet the agreed requirements.

a)

IBS design should support the following
frequency bands: 200, 1800, 2100, 2300,
26000r3500-3800MHz,for2G,3G,4Gor
5G technologies. There is no requirement
to support every band, only those relevant
totheselected technologu.

IBS should support both SISO and MIMO
deployment scenarios based onthe type of
buildings proposedin Table 5..

IBS design should be multi operator based,
supporting both of the country’s cellular
operators.

In Passive IBS DAS, the total DAS loss to be
within 26 dBm (+/- 2dB) and Minimum
Uplink Coupling Loss (MCL) should be 70
dB (+5dB).

IBS VSWR test results should be better
than <1.1for DAS.

IBS DAS PIM test results should be better
than -100dBm or 143dBc.

IBS DAS antenna should be

compliantand touch safe.

ICNIRP

IBS DAS link budget should ensure uniform
distribution EIRP perantennawith a variation of
+/-2dB, with EIRP per antenna not exceeding
8dBm for UMTS including antenna gain for 3-
meter heightand 14dBm including antenna gain
for double height ceilings, lift shaft antennas.
For 4G/5G maintain an average -8dBm (+/-
2dBm) EIRP perantenna, exceptforliftantenna

and basement panel antennas.

DAS Point of Interface (POI) per sector
should be based on the SISO or MIMO DAS
configuration. SISO or MIMO configuration
should be connected to a maximum of 8
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POI (8 Hybrid Combiner input port per
operator).

Dedicated lift antenna solution to be
planned in lift shafts for buildings with
more than G+14 floors; and in buildings with
less than G+14 floors, antenna to be
planned in the lift lobby subject to signal
attenuation based on the lift construction
material.

Handover overlap region between sectors
to be minimized to 590 of floor area within
RxLev <-80dbm; in low traffic areas, it
should be
sectorization. For vertical sectorization,

planned in horizontal

one sector should be configured for 10
floors maximum or less, subject to floor
areas/ Antenna EIRP.

Minimum 5 dB
maintained between indoor and outdoor

isolation should be

signals within the peripheries of the
building. No cell reselection to outdoor cell
while in indoor coverage area inside the
building.

Power spillage should be minimized, with
receiver power from IBS at the perimeter
within 5 meters away from the building to
be at least 6 dB below macro cell power. No
cell reselection or handover to indoor cell
while walking or driving on the streets
outside the buildings (Absolute RxLev
valuesrecommended: <105 for RSSI/RSCP
and <-TIO RSRP for LTE).

Cell reselection and handover from
outdoor to indoor within +/- 5m when

entering the building.

Cell reselection and handover from indoor
to outdoor within +/- 8m when exiting the
building.
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p) 2G input power to Hybrid coupler to be
designed at 37 dBm per TRX.

q) 3G input power to Hybrid coupler to be
designed at 40 dBm (CPICH at 30dBm) per
carrier.

r) 4G input power to Hybrid coupler to be
designed at12.21dBm RSRP (43dBm RSCP)
per carrier.

s) 5G NR3500 DAS to be designed at 10.8
dBm RSRP (46 dBm RSCP) per carrier.

7.6.2. General Guidelines
for Active DAS

a) In an Active DAS system, power sharing
between bands shall be equally distributed
between both operators (Ooredoo and

VFQ).

b) In an Active DAS system, sharing between
technologies per band shall be equally
commissioned for both  operators
(Ooredooand VFQ).

c¢) In an Active DAS system, remote unit
output power should be calculated based
on the design capacity per technology and
number of technologies per band.

d) Inan Active DAS system, each remote unit
configured per sector should take into
account the impact of noise floor addition
oncellular RAN.Limit UL noise mayrisetoa
maximum of 5dD in cellular, in a normal low
traffic usage scenario. Recommend to limit
maximum 5 remote units per sector.
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e)

In an Active DAS system, fiber link budget
loss between master unit and remote unit
should be less than or equal to 8dB.

It is recommended to increase the fiber
density to all the IDF Rooms for the future
solution addition.

7.6.3.General Guidelines for
Passive DAS

a)

All components of IBS BoQ proposed
should be wide band, supporting frequency
bands from 600-4000 MHz. There is no
requirement to support every band, only
those relevant to the selected technology
in both SISO and MIMO options.

All Passive DAS components except the
antenna should have a PIM rating of - 161
dBc@2x43dBm.

Antennas should have a PIM rating of - 153
dBc@2x43dBm.

Point-of-interconnect Passive DAS
components should have a composite
power of 500 Watt or higher.

Point-of-interconnect DAS components
should have a minimum power per port
isolation of 25dB.

Components proposed should be from the
list of OEM Vendors published by the CRA.

7.6.4.Fiber Optic Guidelines

Single mode fiber to be pulled from the
main hub to each remote hub.

Single mode fiber optical cable with the
specifications below shall be required to
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connect the remote wunits to their
designated master unit.

c¢) Minimum requirements for the Fiber
Optics cable are:

e Attenuation: <0.36 dB/km @ 1310nm
<0.26dB/km @1550nm

e Max. length between the remote
secondary hub and the main
telecommunications hub is assumed
to be within a limit of 5km.

e Fibershouldbeterminatedandspliced
inthe Telecommunications Rooms.

e OTDR test results should be within
6db.

7.6.5.DAS Antenna, Passive
components,and RF
cabling deployment
guidelines

a) Horizontal RF Cables can be laid using existing
cable trays (space of 200/300/400/600 mm)
or a separate cable tray to be provided by client
with 200/300/400/600 mm x 50 mm
depending on the solution and number/size of
the cables. RF cable can be laid for small
distances (<10m) using support bars available,
cable to be supported with appropriately sized
clamps at Tm centers. RF cables cannot be
routed along with AC/Electrical Cable Trays.

b) Vertical RF cables can be laid using existing
cable trays (space of 300/400 mm) or a
separate cable tray to be provided by building
management with 300/400 mmx50 mm. (RF
cables cannot be routed along with
AC/Electrical Cable Trays).

C) Sharp 90° cable tray bend is not recommended
for RF cable.Maximum cable tray bend to be 45°
recommended.

d) RF cables can be routed using a saddling every 1
meter in basements/technical areas where
cable trays are not available/provided.

€) The RF cables should be threaded through the
pre-installed cable ties,and when the RF cable is
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fully installed the cable ties will be secured to
the cable trays.

Vertical & horizontal Cat 6A / Fiber Cables
can belaid using existing cable trunk (space
of 100 mm). If there is such a possibility, a
separate cable trunk to be provided by
building management, with 100mmx50
mm.

On completion of the Installation, VSWR and
PIM test reports are to be submitted. VSWR
should be better than <1.3 for DAS and PIM
should be 143dBc or better @2x43dbm.

PIM test to be certified with testing being
carried out at all DAS entry points and DAS
points serving seating areas for stadium arena.

Permanent access panels need to be
provided by building management at the
location of the splitters & couplers for
future maintenance whenever needed in
gypsum false ceiling area.

Splitters/couplers must be installed in an
accessible location above the false ceiling
to ensure the future access for the
maintenance.

If the antenna has to be installed on the
gypsum ceiling, then temporary access
panels are required on every antenna
location in order to fix the antenna and
complete the DAS work.

All Antennas shall be installed beneath the
ceiling to avoid any coverage distortion.

cra.gov.ga
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Annex A. Telecomm
unications Rooms
technical
requirements

General Requirements

¢ SP’s operation & maintenance staff shall
have 24-hour access to the room.

¢ The room shall have proper access for
personnel & for shifting equipment and

tools.

Dimensions

These gquidelines shall be considered as
indicative. The actual number of racks required
by each operator will be dictated by the
building size and other requirements

determined during the design phase.

¢ The room shall be of a sufficient size to

accommodate the SPs’ equipment.

e Considering the following

requirements for IBW:

- Each 48 unit must have a
dedicated rack space for Internal

Wiring termination.

-~ For each 196 unit, each operator
must have a dedicated rack space

(3 fixed operators).

cra.gov.qa
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Considering the following

requirements for IBS (where

applicable):

—  For each 10,000m?2 for floor area,

each  operator (2 mobile
operators) must have a dedicated
rack space (note that for MDUs
and multistory buildings, floor

areais considered the GFA).

Each Rack  space  shall be
800x800mm.

Each Rack must be accessible from
both sides.

Clearance form walls and Racks must

be atleast Tm.

Isles between Racks’ rows must be at

least Tm wide.

Add 40906 additional free space for

future expansions.
Minimum room dimensions 4x6m.
Room dimension calculation method:

— Calculate number of Racks

required for IBW and IBS.

— Add additional 40906 racks for

future expansions.
- Designtheracklayoutinrows.

- Adjust consider

clearances between rows and

layout to

walls.
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—  Room dimensions shall be at least
able to accommodate the above

layout.

— If the room dimensions are found
tobelessthan4x6m, consider the

sizeas4x6é6m.

¢ Example:

cra.gov.ga

A MDU with 20 floors, each floor area
is 3,500m2 and each floor has 10

apartments.
IBW Requirements

—  Total number of units =10 x 20 =
200

- Number of Internal Wiring Racks =
ROUNDUP(200 =+ 48) =
ROUNDUP(4.17) = 5 Racks

—  Number of SP Racks = 3 x
ROUNDUP(200 +196)=3x2=6
Racks (3 is the number of Fixed
operators)

- TotalIBWRacks=11

IBS Requirements

- GFA=20x3,500m*=70,000m?

—  Number of IBS Racks = 2 x
ROUNDUP(70,000 +10,000) = 2
x 7 =14 Racks (2 is the number of

mobile operators)

Total number of IBWS Racks=11+14 =
25 Racks

Add 400%/racks forfutureexpansion=
ROUNDUP(25 x1.4) = 35 Racks
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e Proposed layout is to have 5 rows, in

eachrowto have7racks

¢ Room width = Tm (clearance from the
wall) + 5 (rack rows) x 0.8 (each rack
depth) + 4 (isles between racks) x Tm
(clearance between rack rows) + Tm
(clearance from the wall) =1+ 4 +4 +1
=10m

e Roomlength =1m (clearance from the
wall) + 7 (rack per row) x 0.8 (each rack
width) + Tm (clearance from the wall) =
1+5.6+1=7.6m

e The TR dimensions are TOm wide x
7.6mlength

Structural Specifications

¢ Room and all its fit-outs shall have a
minimum design lifetime of 20 years.

¢ Room shall have a minimum clear height
(up to theceiling or false ceiling) of 3m.

¢ Roomshall NOT have any windows.

¢ Roomshall NOT have any Shafts.

¢ Room shall NOT have other services
(drainage, AC Duct, Mains Power Cable,
etc) passing throughit.

¢ Room shall be airtight with positive
pressure (i.e.air flows outwardsif thedoors
are opened).

Walls

¢+ Wallsshall be made of reinforced concrete

or heat-insulating bricks.
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¢+ Wall shall be painted with a fire-resistant
paint meeting the requirements of BS
476-71997

¢ Wall shall be free of concealed water
and/or drainage pipes.

¢+ Any opening or breakthrough in the walls
(example for cable gantry or tray) shall be
properly sealed with a fire stopping
sealant.

Floors

¢ Floor shall be either a “Raised Floor” or
“Vinyl Tiles.”

¢ Floorshall be Antistatic.

¢ Floor shall be able to withstand a static
weight capacity of 14.7 kN/m?2.

¢ For the Raised Floor, below requirements
shall be met:
e Clearancefromslab=0.6 m
e Water sensors shall be installed in

suitable locations below the raised
floor to detect water pooling.

Ceilings

¢ Ceiling shall be either a False Ceiling or
epoxy painted.

¢+ Ceiling shall be free of concealed water
and/or drainage pipes.

¢ For False Ceiling, the requirements below

shall be met:
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e Clearance above False Ceiling=1m

e Madeof afire-retardant material

Doors

¢ Doors shall be made of steel or aluminum
and painted with a fire-retardant material

on both sides.

¢ Double Doors with width ratio 3:1(i.e. if the
wider door is 0.9 m, then the other door

shallbe 0.3 m)
¢ Door'swidth=1.2m
¢ Door'sheight=2.2m

¢ Doors opening angle shall be 180° with

foot operated kick down doorstops.

¢ Doors shall open to outside (i.e. by pulling
the door outwards, not pushingitinwards)

¢ Doorsshall be able to stop fire for at least
2 hours.

¢ Doorsshallcomply with ingress protection
rating IP64 (dust proof gasket).

¢ Doors shall withstand up to 100 joules of
impact energyinasingularimpact.

¢ Doorshall NOT have a window.

¢+ Doors shall have a suitable access control
system and shall be controlled by
building’s facility manager.

Climate Control

¢ Theroomshouldbeinstalled with acooling
system capable of maintaining a
programmed temperature for the thermal
load from equipment within the room in
addition to any heat ingress through the
building structure and other supplied
equipment.
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The cooling system shall maintain the
room temperature in the range of 20—22°
Celsius.

The cooling system shall maintain the
temperature within specification at
maximum thermal load when one cooling
unit has failed (n+1redundancy).

The cooling system shall be designed so
thatnoexternalairenterstheroomas part
of its operation.

The cooling system shall be of precision
cooling type with humidity control to
ensure that humidity within theroom does
not build up during operation.

The cooling system shall be designed to
minimize temperature cycling of theroom
and under normal conditions the
temperature should not change by more
than 1degree Celsius per minute. This is to
prevent equipment undergoing thermal
stress.

Telecommunications Rooms should be
designed to operate with a relative
humidity of up to 70%%b6

Electrical Requirements

¢

A 125 Amp 3 phase 10-way Distribution
Board (DB) dedicated for each service
provider shall be provided inside the Main
Telecomroom.

1x63A power isolators of 3 phase 5-pin
commander socket for each 10 racks
(minimum 3isolators).

For each equipment aisle (row), 2 Earth
Barswith 12 terminations shall be installed,
one for ACand another for DC equipment.

The Earth Bar should be connected by
using 1 core 70 mm? PVC/ECC cable to an
external Earth Pit which has a 20 mm
diameter solid copper rod up to summer
water level. The earth resistance should be
lessthan1¢.
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¢ Double 13A sockets (UK standard) with
neon every 2 meterson all walls.

Lighting

¢+ Lights shall be ceiling mounted form
factor, installed in the middle of walking
aisle between two rack rows.

¢ Lighting Source shall be 2xFluorescent
Tubes.

¢+ Lighttubesconfigurationshall belinear.

¢ Lightcolorshall be white.

¢ Lightillumination=500 lux.

¢ Atleastllightfixtureshallbewitha3-hour
emergency backup kit.

¢ An emergency exit light non maintained

type with 3hrs above the exit door

Telecom Cables Management

*

Cable Management can be either “Cable
Trays” under the raised floor or “Cable
Ladders” above racks.

Cable Tray / Ladder must be made of Gl
with minimum width of 300mm.

Max distance between cable ladderstepsis
150mm.

All cable ladders to be interconnected and
extended up to the duct entry point from
the external duct.

Telecom Cables Management shall be
separate from Electrical Cable
Management

Fire System

¢

The Room must be equipped with a fire

detection system, as per QCDD

requirements.
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¢ The Room must be equipped with a fire djlal aillhiol Lddg (Gupall jlail olhi ddpall paaiuy ¢
alarm system, as per QCDD requirements. (QCDD) jhd wnd (iaoll cldall

¢ Room must be equipped with FM200 fire ot i) FM200 all alod] olbi ddjall jimai uas

Jhd (1d yiiaell gldall dla) alilhiol Llddg (Jadi
(QCDD)

suppression system (or better), as per
QCDD requirements.
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Annex B. Optical
Fiber Cable

Jdldnigo u @Galoll
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Specifications

B.1. Optical Fiber drigarll Gl (milns 1.u
Characteristics

The geometrical, optical, transmission and diatilaiollg diignllg duoaiall (nilnall GdlgiT gi g
mechanical characteristics of the fiber shall yugall alaill jlieo o WL dnlAll JLuyl tnilnsg
conformto ITU-T G.657.A2for 4,12, 24, 48,96 129 4 unle digholl ALAN cllag T 665742 Allnill

and 144F cable for characteristics of a single-

mode optical fiber cable.
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‘ Attribute Details Value ‘

Wavelength 1310 nm

1 Mode field diameter Range of nominal values 8.6-9.5um
Tolerance +0.4pum

2 Cladding Diameter Nominal 1250 pm
Tolerance + 0.7 um

3 Core concentricity Max O0.5um

Cladding non-circularity Max 1.0%b6
5 Cable cut-off wavelength | Max( cc) 1260nm

Aahaiall o3 (b alatiud Jial) Gl el (S5 Al i ¢ e sl 1550 ddlise o 83 g sall Ailaial) 8 aladind Wyl daulie GV 0S5 of 2P
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Attribute Details Value

Radius (mm)?2 15 10 7.5

6 Uncabled fiber macro No.of turns 10 1 1

bending loss Max.at1550nm (dB) 003 |01 |05

Max.at1625nm (dB) 0.1 0.2 1.0

7 Proof stress Minimum 0.69 GPa

Omin 1300 nm
3 Chromatic dispersion 0° 1310 nm
coefficient Omax 1324 nm

SOmax 0.092 ps/nm2.km
:\gazxs.:]rr:manmto 0.4dB/km
Max.at1310nm 0.35dB/km
Max.at1550nm 0.21dB/km

7 Attenuation Coefficient | o OREe PO | 00sdB
and1550nm
Max. allowed variation™ 0.1dB
Temperaturerang -5°%0+70°C
Max.aging effect (25years) | 0.05dB/km
M 20 Cables

10 PMD Coefficient Q 0.01%
Max.PMDQ 0.20 ps/+/ km

Table B.1: Cable characteristics

8 The macro bending loss can be evaluated using a mandrel winding method (method A of [IEC 60793-1-47]), substituting the bending radius and the
number of turns specified in this table.

% The fiber shall also be suitable for use in the 1550nm region, where this fiber is not optimised for use.

"0 Variation between the value of attenuation co-efficient for any one km length of cable is compared with that of another one km length of the cable.
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B.2. Strength Elements

B.2.1.Central Strength
Element

The central strength element shall be of a
suitable non-metallic substance such as FRP
(Fiber Reinforced Polymer) rod coated with
polyethylene and shall be designed to meet all
mechanical strength requirements of the
cable. Requirements of typical values for the
central strength member are shown in the
table below.
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S.N. ltem Unit ‘ Typical values ‘

2for12and 24 fiber

1 Nominal diameter Mm cable, 2.5for48,96 and
144 fiber cable

2 Specificgravity - 2.1

3 Tensile Strength MPa 100 (minimum)

4 Tensile Modules GPa 50 (minimum)

5 Flexural Strength MPa 1200 (minimum)

6 Flexural Modulus GPa 40 (minimum)

7 Elongation to Break %/ 2 %/o (minimum)

Table B.2: Cable Central Strength Elements

B.2.2.Peripheral Strength
Element

The peripheral strength element shall be of
suitable aramid yarns or glass fibers wrapped
with plastic tape and shall be designed to meet
all mechanical strength requirements of the
cable. The peripheral strength element shall be
placed in between the plastic tape and the
swelling tape. The required typical values for

the peripheral strength element are shown in
the table below.
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ltem Unit Tgplcal values

Number of Aramid Yarns Number
2 Weight kg/km 5
3 Specific Gravity gm/cm3 1.4
4 Breaking Strength N 300 (minimum)
5 Elongation to Break %/o 2 (minimum)
6 Modulus of Elasticity GPa (kN/m2) 85 (minimum)

Table B.3: Cable Peripheral Strength Elements

!dolc Lord 5.5 Growudll (nd dajlgll coudll piaf :dhoilo
uile Jgnall bpiu (i oud i olaaiwl Ghod <l gog

Note: Table values in Sections 5.5 are given as
general values; however, any other values may

be used subject to prior approval.

B.3. Cable Make-up WAl (wsyd) duin.3.u

B.3.1.0ptical Fibers Cable
Choices

4 Optical Fibers: The standard cable core
configuration will have a total of four (4) fibers
arranged in two (2) loose tubes containing two
(2) fibers each, with one strength member of

aramid yarnembeddedinthecablesheath.The

cra.gov.qa
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cable will contain no metallic elements and be
dielectric. Alternate designs having all four (4)
fibers on a central tube or as a tight buffer

cable are acceptable, with prior approval.

12 Optical Fibers: The total number of fibersin
the cable shall be twelve (12) with six (6) of the
fibers encapsulated within two (2) loose tubes.
Tight buffer cables are also acceptable, with

prior approval.

24 Optical Fibers: The total number of fibersin
the cable shall be twenty-four (24). Six (6)
fibers shall be encapsulated within four (4)
loose tubes. Tight buffer cables are also

acceptable, with prior approval.

48 Optical Fibers: The total number of fibers
in the cable shall be forty-eight (48). Six (6)
fibers shall be encapsulated within eight (8)

loose tubes.

Q6 Optical Fibers: The total number of fibersin
the cable shall be ninety-six (96). Twelve (12)
fibers shall be encapsulated within eight (8)

loose tubes.

144 Optical Fibers: The total number of fibers
in the cable shall be one hundred and forty-
four (144) arranged with twelve (12) fibers
encapsulated within each of twelve (12) loose

tubes.
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B.3.2.Loose Tubes

The loose tubes containing optical fibers
together with fillers shall be suitably stranded
over the central strength member in one layer.
There shall be a binder to maintain core
geometry, stranded around central strength
element, using reverse helical wrap technique.

B.3.3.Fillers

The fillers shall be of a transparent color made
of polyethylene, polypropylene or any other
approved material at the discretion of the
manufacturer. All fillers shall be compatible
with the other constituent components of the
cable and shall not adversely affect the
performance of the cable throughout the
operative life of the cable. The number of filler
tubesshallbedecidedinsuchawaytomaintain
cable sheath circularity. The fillers shall
completely fill the voids they are designed to
and shall not phase separately under all
operational conditions.

B.3.4.Tight Buffer

Individual fiber shall be coated with yellow PVC
jacket of a diameter of 2.5+0.5mm each. Each
fiber shall be numbered as follows:

a) fromonetofourfor four fiberscable,
b) fromonetotwelve fortwelve fiberscable,

c¢) and from one to twenty-four for twenty-
four fibers cable.

Fiber numbers must be printed on the PVC
jacket on each fiber at intervals of not more
than T00mm. Numbers must be printed in
numerals and in writing such as: “17
SEVENTEEN”, on the complete length of each
fiber’s buffer. The printing shall be permanent,
durable and not abraded during normal wear
and use.
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B.4. Identification

B.4.1.Inside identification

The name of the manufacturer and the year of
manufacture shall be indelibly marked at
intervals of not more than 100mm, either on
the belting tape or on a separate polyester
marking tape of not less than 3mm wide. If a
separate marking tape is used, then it shall be
laid over the outer wrappings and under the
sheath.

B.4.2.Cable Size
Identification

The cable size shall be punch type marked
(non-erasable) at every meter on the outer

surface of the sheath.

B.4.3.Cable Length
Identification

Cable length (meter) shall be marked at every
meter on the outer sheath surface and the
markings shall be clearly visible, permanent
and durable. The cable length shall be punch
type marked (non-erasable) at every meter on
the outer surface of the sheath.

B.5. Sheath

¢ The sheath shall be free from pinholes,

joints, mended places and other defects.

¢ Theminimumsheaththicknessshall notbe
less than Tmm for 4 and 12F, 1.5mm for 24,
48 and 96F,and 2mm for 144 F cables.
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¢ The sheath shall be reasonably circular,
and the curvature of the external surface
shall not be concave at any point.

¢ Thesheath material shall be of LSZH type
(Low-Smoke Zero-Halogen) or Fire-
Resistant PVC (FR-PVC) suitable for
internal and external use and the sheath
colorshallbe YELLOW.

B.5.1.Ultimate Tensile
Strength

Tensile strength-at-break of the sheath

material shall not belessthan TON/mm2.

B.5.2.Bend Test

The sheath shall show no signs of damage or
ripplesafterabendtest hasbeencarriedoutas
follows:

¢ NoloadTest:

e The cable shall be coiled at least one
complete turnaround a mandrel of
diameter not more than 10 times the
specified minimum cable diameter.

¢ FullLoad Test:

¢ The cable shall be coiled at least one
complete turnaround a mandrel of
diameter not more than 20 times the
specified minimum cable diameter.

B.5.3.Rip Cord

a) Arrip cord having a minimum breaking load
of notlessthan 150N shall be laid under the
outer sheath of 2, 4 and 12 fiber cables
respectively.

b) Two rip cords having a minimum breaking
load of not less than 250N shall be laid
under the sheath on diagonally opposite sides
of the cable for 48, 96,144 and 192 fiber cables.
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Filing Compound

a) The filling compound shall be provided
inside the loose tube only. Suitable
industry proven filling compound shall be
provided to completely block ingress of
moisture into the loose tube.

b) The filling compound shall be safe to
handle and shall not adversely affect the
performance and color of the fiber, or the
constituent components of the cable,
throughoutits operational life.

c¢) The filling compound shall be compatible
with the need to prepare the cable and
splice the fibers under field conditions.

d) The filling compound shall be suitable for
installation and operation over the
temperaturerange of -5°Cto +70°C.

e) The filling compound shall be non-toxic,
free from unpleasant odor and shall cause
no dermatitis hazards.

f) The compound shall be non-hydrogen
generating, waterproof, and neutral in
color.

g) Data sheets for filling compound shall be

provided along with tender documents.

External Diameter

The external diameter of the cable, when
measured by diameter tape, shall not be more
than 7mm for 4F, 14mm for 12, 48 and 96 fiber
cable, 77mm for the 144 fiber cables.

Color Scheme

a) The loose tubes/fillers shall employ the

following color code:
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Tube no. Color

1 Dark blue
2 Orange
3 Green

4 Brown

5 Grey

6 White

7 Red
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Tube no. Color

b) The fibers shall employ the following color

code:

8 Black

Q Yellow

10 Violet

1 Pink

12 Light blue
Filler Transparent

Table B.4: Color Scheme For Loose Tubes/Fillers
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Tube no. Color

1 Dark blue
2 Orange

3 Green

4 Brown

5 Grey

6 White

7 Red

8 Black

Q Yellow

10 Violet

1 Pink

12 Light blue
Filler Transparent

Table B.4: Color Scheme For The Fibers
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Mechanical Performance of
Cable

a) Tensile Strength

The cable shall have sufficient strength to
withstand a load of value T = 9.81xWx3 N,
(where W = mass of Tkm of cable in kg). The load
shall not produce a total strain exceeding
0.25% in the fibers and shall not cause
permanent damage to the component parts of
the cable. The load shall be sustained for 10
minutes, and the strain of the fiber monitored.

b) Flexibility

The fibers and the component parts of the
cableshallnotsuffer permanentdamagewhen
the cable is repeatedly wrapped and
unwrapped four (4) complete turns for ten (10)
complete cycles, around a mandrel of 12xD in
diameter, where “D” is the outside diameter of
thecablein mm.

o Compressive Stress

The fibers and component parts of the cable shall
not suffer permanent damage when subjected to a
compressive load of TOOON applied between two
flat plates of dimensions 50mm by 50mm. The load

shall be applied for 60 seconds.

d) Transportation and Storage

The cableshall be protectively packed indrums
to withstand transportation. The cable design
and packing techniques shall permit the
storage of all cables, in its original packing (reel

ordrum).
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e) Vibrations and Shock

The supplier shall state the limits of vibration

and mechanical shock that the cables can

withstand under conditions of transport,

storage and installation.

B.5.4.References

1.

BS 6234 - Specification for Polyethylene
Sheath

ITU-T G657.A2 - Characteristics of
Bending Loss Insensitive single - mode
optical fiber and cable for the access
network.

|[EC 794-IF5-Water Permanent Test

TIA TIA-568-C.0; Generic
Telecommunications Cabling for Customer
Premises
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Annex C. Category-
6 Cable
Specifications

C.1. Insulated Conductor
Characteristics

Conductor - Each conductor shall be a solid
wire of commercially pure annealed copper,
smoothly drawn, circular in cross section,
uniform in quality, and free from defects. The
nominal conductor size shall be 22 or 24 AWG.
The exact conductor gauge size may vary to
achieve the required Category-6 electrical
requirements.

Insulation - Conductors shall be insulated with
a suitable dielectric insulating material of
sufficient thickness and properties to meet
the electrical requirements. The insulation
shall be uniform and applied concentrically,
consisting of 10096 virgin material. The
insulation materials used will be one of the
following types - polyolefin, poly (vinyl
chloride), or fluoropolymer - that have proven
successful at meeting the functional
performance requirements of premises wires.

Imperfections - The insulated conductors
should have no more than an average of one
fault per 1,000 conductor meters when
measured at 2500 VDC or 1750 VRMS (AC).

Adhesion - The adhesion of the insulation on
the conductor shall be such that the force to
removetheinsulationfromthe conductorshall
not be greater than 20 N when stripped at a
rate of travel of 50 mm per minute.
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Tensile strength and Elongation - The
average elongation-at-break shall not be less
than 100906 and the average tensile strength-
at-break shall not be less than 13.6 MPa. It is
desirable that the minimum elongation-at-
break shall not be less than 150%%.

Resistance to Aging - Afteragingat100°C for
7 days, the insulated conductors shall show no
signs of cracking, splits or tears when examined
ata 5x magnification, after wrappingin 6 tight
turns around a mandrel having a diameter no
larger than the diameter of the insulated

conductor.

Compression Resistance - Insulated
conductors shall be tested for resistance to
compression at a rate of approach not to
exceed 0.5 mm per minute and the minimum
compressive strength shall not be less than
1330N over a 50-mm length of the insulated

conductorsample.

Cold Bend - Insulated conductors shall be
wrapped around a test mandrel with a
diameter equal to 3 times the outer diameter
(OD) at -20 + 2°C. There shall be no cracks in
the tested specimens after bending the
insulated conductors 5 times around the
mandrel within 20 to 30 seconds.

Shrink back - A 150mm length of insulated
conductor shall be placed in a circulating air
oven for 4 hours at 115 + 1°C. After cooling to
room temperature, the difference in length
betweentheinsulationandthe conductorshall

not exceed 8 mm.

Twist Lengths - Appropriately colored
insulated conductors shall be uniformly
twisted into pairs in a way that ensures that
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they meet the Category-6 transmission
electrical requirements. The average twist
length of any pair in the finished wire shall not
exceed 150 mm.

Insulation Color - Color coding is required so
that conductors and individual pairs can be
properly and easily identified. Color coding
shall be accomplished by using colored
insulation in combination with either single
marks of a colored ink, or an extruded colored
stripe.

C.2. Other Cable
Components

Foil Screens - Internal cables may include a foil
screen surrounding the insulated wires or the
core bundle to help protect the transmitted
signal from the inductive (EMI) and
interference (RFI) effects from external
electromagneticinfluences. These foils vary in
theirshielding effectiveness dependingonthe
metal thickness of the screen, its conductivity,
and the physical coverage provided by the foil
for the underlying conductors. The required
thickness and foil material type will depend on
the electromagnetic protection level desired
for the application. The foil screen is normally
used in conjunction with a tinned copper drain
wire, which provides electrical continuity for
the foil screen. As a guideline, typical foil
screens usually are 0.025 to 0.05 mm thick
aluminum.

Jacket Ripcords - Jacket ripcords shall be
continuousinanylength of wireandshallbe capable
of consistently slitting the wire jacket for the
continuous length of 0.75 m at 23 +3°C without
entanglement or damage to the conductor
insulation when examined under 5 x magnifications.
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C.3. Cable Jackets
Characteristics

Jacket Material - Jacket materials that have
proven successful at meeting the functional
performance requirements of
telecommunications premises cables include
fire-retardant  polyolefins, poly (vinyl
chloride), and fluoropolymers. Other materials
may be used provided that they meet all the
applicable performance requirements in this
document.

Jacket Surface - The jacket shall be smooth,
free from holes, splits, blisters, and other
defects, and shall not adhere to the
conductor’s insulation or to the core wrap if
used.

Jacket Thickness - Jacket thickness is
dependent on the material selected, desired
fire resistance, and other functional
performance requirements. Jacket thickness
shall be sufficient to meet the mechanical and
electrical requirements.

Material Tensile Strength and Elongation -
The jacket materials shall have a minimum
ultimate strength (tensile strength-at-break)
of 13.6 MPa and a minimum elongation-at-
break of 100%b. It is desirable that the
minimum elongation-at-break be at least
150%b.

Resistance to Aging - Afteragingat100°C for
7 days, the average tensile strength-at-break
of the jacketsampleshallnot belessthan75%0
of the initial value before aging, and the

average elongation-at-break shall not be less

than 5090 of theinitial value before aging.
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C.4. Electrical
Requirements

Category-6 Transmission Performance -
Cables shall meet the Category-6
transmission  characteristics tested at
frequencies up to 250 MHz. In general,
electrical test criteria and procedures noted
below follow the methods and procedures of
the Transmission Requirements section of
ANSI/TIA-568-C.2 as applicable for solid
conductors. For all transmission tests, the test
sample length shall be 100 meters unless
otherwise specified.

DC Conductor Resistance - For nominal 24
AWG conductors, the resistance of any
individual conductor in any reel or length of
wire shall not exceed 9.38 ohms per 100m
measured at 20°C. For nominal 22 AWG
conductors, the resistance of any individual
conductorinanyreel orlength of wire shall not
exceed 5.9 ohms per 100 m when measured at

20°C.

Conductor Resistance Unbalance - The
resistance unbalance between the two
conductors of any pair in completed wire shall
not exceed 5.0%b.

Capacitance Unbalance — Pair-to-Ground -
The unbalance to ground at 1 kHz shall not
exceed 330 pF per 100 m.

Insertion Loss (Attenuation) - Insertion loss
(also called attenuation) is a measure of the
signal loss (power) resulting from the wire as
the signal passes along it between a
transmitter and receiver component. The
insertion loss in dB at 100 meters measured at
20°C shall not exceed 1.808./(f) + 0.017(f) +
0.2/,/(f), where f = frequency from 1 to 250
MHz.
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The insertion loss shall be measured at 40°C
(104°F) and 60°C (140°F) and the maximum
permitted wire insertion loss shall be
computed at these elevated temperatures by
using the following factors as appropriate:

¢ A factor of 0.4%06 per °C increases from
20°C to40°C for UTP (unshielded twisted
pairs) products

¢ A factor of 0.6%b per °C increases from
40°Cto 60°C for UTP (unshielded twisted
pairs) products.

¢ A factor of 0.2%b per °C increases from
20°C to 60°C for foil-screened wire
products (alsocalled FTPor F/UTP).

Insulation Resistance - Insulated conductor(s)
shall have an insulation resistance of not less

than 1500 megaohm-100 m.

Return Loss - Return loss of cable products
shall be measured across the appropriate
frequency range and shall not be less than the
values calculated from the equations below

where fis the frequencyin MHz.

For f from 1to 10 MHz Return Loss (dB at 100
m) < 20+ 5log(f). For # from 10 to 20 MHz
Return Loss (dBat100 m) <25

For # from 20 to 250 MHz Return Loss (dB at
100 m) <25 — 7log(2)

Near-End Crosstalk (NEXT) - In wire products
containing 4 pairs or less, the Near-End
Crosstalk (NEXT) shall be measured across the
appropriate frequency range and the NEXT
Loss (dB at 100 m) shall not be less than 44.3 —

15log(-L).
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Power-Sum Near-End Crosstalk (PS NEXT) -
For wire products containing 25 pairs and less,
the Power-Sum Near-End Crosstalk (PS NEXT)
measured as dB at 100 meters between each

pairand allother pairsandshall not be less than

42.3 = 15log(-L).

Power-Sum Attenuation-to-Crosstalk

Ratio, Far-End (PS ACRF) - The Power-Sum
Attenuation-to-Crosstalk Ratio, Far-End shall
be calculated across the frequency range and

the PS ACRF values in dB at 100meters shall

not belessthan24.8 — 15 log(ﬁ).

Propagation Delay (PD) - The Propagation
Delay (PD) shall be measured across the
frequency range and the PD values in
nanoseconds at 100metershall not exceed the
values determined from the following
equation where f is the frequency in MHz -

534 + 36//(f).

Transverse Conversion Loss (TCL) and
Transverse Conversion Transfer Loss (TCTL) -
Transverse Conversion Loss (TCL) is the
measured loss from a balanced signal to an
unbalanced signal measured at the near end of
the wire product. For wire components, the
TCL value is the same as Longitudinal
Conversion Loss (LCL) where the measured
loss is from an unbalanced signal to a balanced
signal measured at the near end of the wire.
Transverse Conversion Transfer Loss(TCTL) or
Equal-Level Transverse Conversion Transfer
Loss (ELTCTL) are the measured losses from a
balanced signal at the near end to an
unbalanced signal measured at the far end of
the pairsin the wire product.

Transverse Conversion Loss (TCL) - The
Transverse Conversion Loss (TCL) shall be
measured as per ANSI/TIA-568-C.2 across the
1 to 250 MHz frequency range and the TCL
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values shall not be less than the values
determined from the following equation,
where fisthe frequencyin MHz.

TCL

(dB AT 100m)
30 — 10log(f/100)

Equal-Level Transverse Conversion Transfer
Loss (ELTCTL) - the Equal-Level Transverse
Conversion Transfer Loss (ELTCTL) shall be
measured as per ANSI/TIA-568-C.2 acrossthe
1to 30 MHz frequency range and the ELTCTL
values shall not be less than the values
determined from the following equation,
where fis the frequencyin MHz.

ELTCTL
(dB AT 100m)

35 —201log(f)

C.5. Complete Cable
Requirements

Cold Wrap Test - The completed wire shall be
capable of being bent without visual evidence
of cracks or splits in the jacket after the wire
has been bent around a mandrel 3 times in
three close turns within 30 seconds. The test
will be performed at -20 + 2°C. For wires with
an OD uptoorequalto 20 mm, the diameter of
the test mandrel shall equal 8x OD of the wire
product. For wires with an OD greater than 20
mm, the diameter of the test mandrel shall

equal 10x OD of the wire.

Impact Test - The completed wire product

shall be capable of surviving a 3 inch-Ib impact
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test at -10 + 2°C without visual evidence of
cracks or splits in the jacket after the wire has
been impacted. The impact cylinder shall have
a flat striking surface and be Tinch in diameter.
The wire shall be placed on an anvil with aridge

1.6-mm wide and 2.4-mm high.

Fire Resistance - Riser Cables - Internal
cables shall meet the applicable fire codes. For
cables used in building riser locations, these
riser-rated wire products shall meet the
requirements of UL-444 where the flame
height during the test shall be less than 3.7 m
and the temperature at any of the monitoring

thermocouples shall exceed 454°C.

Fire Resistance - Plenum Cables - Internal
cables shall meet the applicable fire codes. For
cables used in building plenum locations, these
plenum-rated wire products shall meet the
requirements of UL-444 Flame and Smoke
Requirements Section and when tested as per
NFPA 262 the plenum-rated wire products

shall show:

¢ Aflamespreadof 5feet (1.5 m)orless.

¢+ Apeakoptical smoke density of 0.5 or less.
¢ Am average optical smoke density of 0.15

orless.

Jacket Marking - The outer surface of the
jacket shall be durably marked in black or color
contrastingink with the following information:

¢ Manufacturer's Name or Code

¢ Yearof Manufacture

cra.gov.ga
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¢ Number of Pairs
¢ Conductor Gauge —AWG
¢+ Fireresistancerating

¢ Electrical transmission classification (i.e.,
Category-6)

These markings shall be spaced at equal
intervals to alternating with the sequential

length marking not exceeding 0.6 meters.

Packaging - Premises wires are furnished in a
variety of packagesto facilitate deploymentin
avariety of applications.Packaging caninclude
coils, cartons, small-and medium sized reels, or
other suitable configurations. The wire shall be
packed in conveniently sized packages that
permit tangle-freedistribution of wirefroman
unattended dispenser. The wire shall be evenly
and compactly packed into one continuous
length.

C.5.1.References

1. Telecommunications Cabling Standards
with the ANSI/TIA568-C.2, Copper
Cabling Components,

2. ANSI/NFPA 70, National Electrical Code,
(NEC) 2008.

3. ANSI/UL 444, UL Standard for Safety
Communications Cables (CSA C22.2).

4. |1SO 9000, Quality Management Systems

5. ASTM D 4565, Standard Test Methods for
Physical and Environmental Performance
Properties of Insulations and Jackets for
Telecommunications Wire and Cable.

6. ASTM D 4566, Standard Test Methods for
Electrical Performance Properties of
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10.

Insulations and Jackets for

Telecommunications Wire and Cable.

UL 1581, Reference Standard for Electrical
Wires, Cables and Flexible Cords.

UL 1685, Standard for Vertical-Tray Fire-
Propagation and Smoke-Release Test for
Electrical and Optical-Fiber Cables.

UL 1666, Standard for Test for Flame
Propagation Height of Electrical and
Optical- Fiber Cable Installed Vertically in

Shafts.

NFPA 262, Standard Method of Test for
Flame Travel and Smoke of Wires and
Cablesfor Usein Air-Handling Spaces.
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Annex D. External
Ducting
Specifications

Multiple spans of external Ducts with Joint
Boxes in between may be needed to extend
the cabling channel. In MDU scenarios, a
dedicated Telecommunications Room is part
of external ducting.

D.1. Ducts

D.1.1.Specification

Jdldnlgo a@aloll
doyjlall algidll

dlgidll Go alungi dac (] dobd dllim ugAal ad
dngil iy dajivio hyy Gualin agag go du)lall
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Auylall algidll Go léja dnnApll AUlniyl dde

cilgidll 1.3
aildnlgoll 112

dlidll (njliaoll cgill ugdl Alioll dghll Jiblall hdll daloll
‘ iyl gyl
D54 gl ©05.8 ©00 110 .
daliall nlle
‘ iyl gyl
D56 aguwl ©03 0050 '
daliall (nlle

cilgidll aldnlgo: 1.4 Jgaall
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Material Inner diameter Available length Color Duct standard type
HDPE 110mm 58m Black D54
HDPE 50mm 3m Black D56

Table D.1: Duct Specifications

D.1.2.Formation and allhiollg (wgaill 1.2.a
Requirements

D56 x1 Uig

dlalail Go witdln] D54 guilid agag dleljo ual

D54 x2  dagioll Gawdldlang
WAl jluo £giil ddlito

aylall ilaill osonill yile D54 dilgid 1ac oioy

. . R Jgain gul hyy dgain
14 %050 (e Udi U daluuo unle Bldall ulhiy ail dus uul D54 yuilid o ‘
. . udl by dgain gl hyj
Ulewgd (nl lwuad gl dibndl locl dlidll aljluo D54 Cilgid 9
- alniyl ddye
ditsuall

algidll ailuhie: 2.2 gaall
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Description No. Of ducts Remarks

Villa 1xD56

Additional 2xD54 from different direction
MDUs 2xD54

need to be considered for cable route diversity
Joint Box to Joint The number of D54 depends on the final
Box or Joint Box to From 2xD54 to cablingdesign asitisrequired to maintain at
Telecommunications  9xD34 least 509/ Duct space for maintenance and
Room any future expansion.

Table D.2: Duct Requirements

D.1.3.External Ducting Entry
Box for SDU

a)

The entry box is a reinforced concrete
structure, with a heavy-duty ductile iron
frame and cover of rating grade ‘A" and size
is 60x60x80 cm. The cover shall have a
marking as “Telecommunications”.

The location of the entry box depends on
the location of existing/proposed external

Jlgidll hal (Ggain .1.3.a
dialoi gaw dangl dugjlall

dilbprll Go data e djuc dbhall Ggain
clhég doaill 1 (nayad jlbl dalwuell
80 x 60 x 60 ,02g ."i" winill d3ja (o
clhe (e "CQURT" &lis uug ow

.dgainll

0

line plant. daul pdgo uile UbaUl Ggain pdgo oiay (u

¢) The entry box should be constructed at a dajidoll/dua]l doylall bghall
maximum distance of 1 meter from inside L _ o o )
the plot line. Due to the variables involved, [@lndl ddlo wile JBal Ggain el way (G
itis essential to consult at the design stage, Glpaioll Ijhig iyl dehd agan (o 20lg Jio
todeC|d.etheIocat|on of the entry box and dlyo i jglikill (ygunll god dodgioll
entry pipe. The consultants/ contractors . L B B B
must not deviate from the stipulated AdBayl wglilg Ggain pdgo il olonill
location. puai oac Glgldoll/ayliuiwll (ile wuagiyg

d) Anearthrod must be provided at the entry .aule dlaillaey anoll pdgoll
box. The required earth resistance should . . e e

AdBayl Li
not exceed more than 5 ohms. uﬂ.c u J‘. .,gga.u:umu:.u LLID'GJ'LGQJ LDJ .
_ _ , 091 5 (o Jiai diglholl il dogldo jglaii Vi

e) Each entry box is equipped with entry

pipes. Entry pipes for the entry box are ABa] wulit yhal Ggain 4 jaai ol gl w2

UPVC Ducts. These Ducts are to be
extended from the entry box towards line
plant location.
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e Entrypipesshouldbelaid atadepthof
60 cm from the proposed finished
paving level. The entry pipe must be
protected with concrete to prevent
damage.

e Entrypipeshould be extended 1meter
from plot limit towards outside the
plot.

e The entry pipe should be of UPVC
material and of black color.

e The open ends of the entry pipe must
be properly sealed, to prevent entry of
sub- soil materials and ingress of
water.

e The location of entry pipes must be
clearly marked above ground for easy
location.

e The building Contractors shall be
responsible for locating the installed
entry pipesonsite.

¢ No right-angled sharp bends should
be installed throughout Duct length,
except one wide-angle, long radius
bend (factory made) at the
terminating end of the Duct, inside
the Main Telecommunications Room.
Alternatively, at the location of the
wide-angle bend, a cable pull box of
minimum size 600(L) x 700(W) x
800(D) mm must be provided.

e Entry pipes must be provided with a

drawing rope made of nylon of
minimum 6mm diameter.

D.1.4.Joint Boxes or
Handholes

Joint Boxes need to be located in the footway
or verge, in a safe location and be easy to
access in the future. The orientation of the
Joint Boxes window (access holes) needs to be
designed to facilitate the cable entruy.
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Different sized Joint Boxes are based on the
number of Ducts entering the Joint Box, the

aac e ddlidell ol aly hull Gnlin oiof
byl wayé 2acg byl Ggain wl] ddai il igidll

location and number of Joint Chambers. Laadgog
D.1.5.Joint Boxes and Gualing bl Gualib aleii . 1.5.a
Handholes Dimensions dingill
dilgidll aljlung a2l (ndil aall
(00) drlalall aloy i
bl Goall yieybllGoall :
ddjell pdgo JoHI
d Goall well  dJghll
D56 D54 doall doall
(D) (W) (L)
6 - 75 5 . élitioll joo
5 1 100 4 1 uibule | 780 460 915 JRC4
6 2 | 125 2 2 Gubll
4 2 | 100 5 1
2 4 125 3 2 /dlilio Joo
ddill guyb | 740 680 1170 | JRCI2
3 4 | 150 2 3 )
(Gupnall)
4 4 | 200 - -
2 4 125 8 1
4 4 | 150 6 2
2 6 175 4 3 /dlilio Joo
ddill gy 965 680 2285 JRCl4
4 6 | 200 3 4 )
(Gupall)
6 6 250 . -
8 6 | 300 - -

dungill Gualing byl Gualin alesi:3. adgaall
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|nterna| Dimensions MaXimum Number Of DUCt WagS
(mm) Location of | Normal Depth ‘ Extra Depth
Chamber
L W D Depth
Length | Width | Depth REZHN | REIEAN | Ty | (B 108
- 5 75 - 6
JRC4 | 915 460 | 780 | ootway 1 4 | 100 | 1 5
Sidewalk
2 2 125 2 6
1 5 100 2 4
Footway/ 2 3 125 | 4 2
JRC12 | 1170 680 740 Carriageway
(Roadwav) 3 2 150 4 3
- - 200 4 4
1 8 125 4 2
2 6 150 4 4
Footway/ 3 4 175 | 6 2
JRC14 | 2285 680 Q65 Carriageway
(Roadway) 4 3 200 6 4
- - 250 6 6
- - 300 6 8
Table D.3: Joint Boxes And Handholes Dimensions
Note: Manholes can be used if number of 2ac (la gl yiuwidill @Ggé olaaiwl (hos :dhnlo
D54 Ductsis more than 6. ilgid 6 (o Ji4i D54 ilgid
D.2. General Civil dolc duwaia dljliicl .2 .2
Considerations
¢ All external Ducts must be laid Wyl ani dojlall dlgidll gron aapiuay e
underground.

¢ Ducts to be laid at 600 mm depth from Go o0 600 Goc wie dlgidll yaol ol

final ground level with pulling rope o U wa i go giilaill gyl ingivue
installed.
i s e lal e I i G
¢ Only one slow bend is acceptable for villa Qlgid pe tdll Allngl 1lg by clidil I iy ¢

connectionthrough D56 Ducts. .D56
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Only one slow bend is acceptable for
MDUs connection through D54 Ducts.

All Telecommunications Rooms shall be
connected from two different directions
for diversity requirements.

The maximum distance between the Joint

Boxes shall not exceed 250 meters.

A minimum of JRC12 shall be used to
accommodate FO (Fiber Optic) joint
closure.

Sharp or acute (less than 90°) bends are
unacceptable and not permitted.

The type of Joint Box depends on the
usage (i.e. JRC12and JRC14 shall be used in
areas used by heavy vehicles regardless of
the number of used Ducts).

Manholes with sufficient space for

closures which can accommodate
minimum three splitter layers and spare

cable length.

cra.gov.ga
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Annex E. Internal
Ducting
Specifications

For cabling inside buildings, micro-Ducts
(Ducts with OD less than 25 mm) can provide
placement flexibility. In MDU scenarios,
individual micro-Ducts can be used to place
cable between distribution boxes and the
telecommunicationsjack (socket). Anumber of
colored micro-Ductscanalso bebundled under
one outer sheath to form an internal multi-
Duct conduit for easier placement and

identification of cableruns.

aldnlgo @ Galoll
dulalall clgidll

lgidll jagi Gi thod aqilodl Udla Ghlall duuill
digjo (00 25 Go Udl y1o)ld jhd ali Glgid) ddidall
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au dilall gigl dadll ddidall algidll olaaiwl
e gaos .adlnivl (Adio) wudog gujgill (Gualin
wllé ani digloll ddidall algidll o ac ploai
Loo lgidll daaaio dusla §lid Jraiil aalg (uojls
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Figure E.l: Internal Ducting lllustration  duslall dlgidll (naungi ow) 1,8 Jadudl

The micro-Duct products are designed to
accommodate a single fiber optical cable
primarily for deployment in a residential or
intrabuilding location through either cable
pulling or cable blowing procedures.

The micro-Duct product shall be flexible,
lightweight, durable, and easy to install. Micro
Duct products consist of smooth or micro-

ribbed Ducts and shall be:

¢ Compatible with existing construction
designs and building configurations for
both riser-and plenum-rated applications,
including cable blowing apparatus.

¢ Able to accommodate single or multiple
microfiber cables of 2.5 to 8 mm diameter,
although the most common sizes
anticipated shall be fiber cables of 2.9 or
3.0 mm outer diameter.

¢ Allow cables to be safely deployed
through pulllines or strings using less than
90-120 Newtons of force, or more often
using cable blowing techniques at typical
deployment speeds of 30-60 meters
(100- 200 feet) per minute.

Micro Ducts are typically small-diameter,
flexible, or semi-flexible Ducts with inside
diameters usuallyrangingfrom3mmto10 mm
(larger sizes available). These Ducts are
designed to provide clean, continuous, low-
friction paths for placing optical cables that
have relatively low pulling tension limits.
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E.1. Micro Duct - Size and
Material

Size - The standard sizesinclude the following
from which a micro-Duct can be chosen to
match cable size and application. Various
material formulations including PVC, LSZH
and fluoropolymers varieties are available with
differing fire resistance ratings to match
building application (general purpose, risers
and plenums) and customer needs.

ol il - ddidall algidll 1.8
algollg

alisi Ugaall uid djgaioll duulidll olanil Gonii - eaall
02 duulioll ddydall dlidll sl Lalis go Gaoy willg
douiti ,ddline algo (o il jdagii .dilduhig dilall
aball alilegl Al lgollg aggls Uyird ydgdl Wlini
willg dyjgldll Gloygulg awgllall o dylallg dndaiall
20 wwliii (14l elag (gl dogléol AIldLnT (liaf
Jdaclnll alylall ohig Jdolall waledl) clidl Gldyhi

clloall Albliinlg (clgall poi clblusog

(100) yiowl oall
3 5 ()00 5
5.5 7 007
6 85 0085
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10 12 0012
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Designation

Nominal Size (mm)

5mm (%) 50
7 mm 7.0
85mm 85
TOmm 10.0
12 mm 12.0

3.0
55
6.0
8.0
10.0

(*) Used forsmall 2-2.5 mm OD cables that are blown into microduct.

Table E.1: Duct Sizes

The micro-Duct products shall meet the
nominal ODs and IDs noted above within a
tolerance of +/- 0.1 mm in their measured OD

values.

Regrind - Micro Duct products shall have a
maximum of 590 plastic regrind used in their

manufacture.

Aging - No significant changes (less than 5%%0)
in characteristic dimensions of the micro-
Ducts are allowed after aging at 75°C for 30
days. The micro-Duct shall have a maximum
longitudinal shrinkage of 296 after
conditioning at 75°C for 30 days. The micro-
Duct product shall show no significant change
in color, surface appearance, and mechanical
robustness after conditioning at 75°C for 30
dauys.

E.2. General Design
Features

The micro-Duct product shall consist of a
smooth or micro-ribbed Duct designed to

accommodate a single fiber optical cable
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primarily for deployment in a residential or
intrabuilding location through either cable

pulling or cable blowing procedures.

The micro-Duct product shall be flexible,
lightweight, durable, and easy to install. The
micro-Duct shall have the ability to be cut

cleanly using standard tools.

Indoor micro-Duct products shall be able to be
deployed and operational at conditions
between -5°C (23°F) and 50°C (122°F) and
between 10 and 85906 relative humidity (RH).

The micro-Duct product and accessories such
as endcaps, couplers, and mounting hardware
shall have no sharp edges or burrs that might
be hazardous to a technician or installer, or
otherwise damage any cabling placed in it
following the manufacturer'sinstructions.

Micro Ducts shall be homogeneous and free of
any visible surface flaking, chips, voids, holes,
or cracks.

Micro Ducts extruded over optical cable shall
not adhere to the cable sheath.

Micro Duct products shall be compatible with
common tools, equipment, and procedures -
specifically, Ducts shall be:

¢ Provided reels compatible with existing
reel handling equipment.

¢+ Capable of being placed in underground
conduit using existing swivels, slings, links,
grips, winches, and winch lines.

¢ Compatible with existing rodding devices
(such as compressors or vacuum
equipment) used to place a standard pull
lineinside the Duct.

¢ Compatiblewith generally used telephone
cablelubricants.
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E.3. Marking

Product information shall be permanently
applied on the outside surface of the Duct in
readable characters at least 1.6 mm high,
although characters of 3 mm in height are
preferred if there is sufficient space on the
micro-Duct product. The information shall
include the product name and/or number and
the manufacturer’s identification code, and
date of manufacture.

The information shall be printed or imprinted
with a contrasting color ink at minimum
intervals of 0.6 m throughout the length of
Duct.

Length markings shall be permanently applied
on the outside surface of the Duct in readable
characters, at least 1.6 mm high. The markings
shall be printed orimprinted with a contrasting
color ink at intervals of 0.6 m throughout the
length of Duct.

E.4. Functional
Performance

Installation - The product shall be able to be
installed following the supplier’s instructions.
The supplier shall provide capabilities and
capacities with 50 Ibs. peak pull force. A
standard fiber cable shall be able to be pulled
through a test configuration that includes a
minimum of 100m of Duct with at least 8 x 90°
bends with radii of between 200 and 250 mm
using pull forces less than 40 Ibs.

Ovality -The maximum ovality of the micro-
Duct shall be 590 when tested at 50°C for 15

days at 2 kg of weight per linear foot.
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Coefficient of Friction - The maximum
coefficient of friction (CoF) for a cable moving
through these micro-Ducts shall be 0.35
without lubricant, and 0.30 with lubricant orin
pre-lubricated Duct. It is desirable that the
maximum sliding coefficient when using
lubricants or pre-lubricated Duct shall not
exceed 0.15.

Tensile and Pull Strength for indoor

micro-Ducts

¢ The minimum pull or tensile strength for a
7 mm OD micro-Duct product shall be 55

Ibs.when pulled at Tinch/min.

¢ The minimum pull or tensile strength for
an 8.5 mm OD micro-Duct product shall be
70 Ibs.when pulled at Tinch/min.

¢ The minimum pull or tensile strength for a

12 mm OD micro-Duct product shall be 175

Ibs.when pulled at Tinch/min.

Elongation for Indoor micro-Ducts - The
minimum elongation of the micro-Duct shall
be 2.5%0 when pulled to the following stress

levels at a tensile strain rate of Tinch/min:

¢ 40Ibsforthe7mm micro-Duct

¢ 50Ibsforthe 85-mm OD micro-Duct

¢ 100Ibsforce for 12-mm OD micro-Duct.
Impact - After an impact of 4 ft-Ibs at -50C,
the micro-Duct specimens shall show:

+ Nodamage, cracks, orsplits,

¢+ Nodeformation greaterthan 1595, or

¢+ Nomorethanal5%bochangeinovality.
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Bending Resistance - The micro-Duct shall be
capable of being bent 180° over a mandrel with a
radius of 15 OD of the micro-Duct at -5°C. After this
test, the micro-Ductshall be able to be straightened
without damage. After the bending test is
completed, the ovality shall be less than 5%b.

Pressure Burst Strength - The minimum burst
strength for Duct shall be 900 kPa) at 23°C + 5°C.

Chemical Resistance - Micro Ducts shall not stress
crack or mechanically degrade on exposure to
typical cleaners and lubricant chemicals that are
routinely used in telecommunications industry.
Micro Ducts shall retain 75%6 of their original pull
strength after 30-day exposure to the chemicals
specified below.

¢ Waterdisplacement lubricant - WD-40

¢ WaspandInsect Spray

¢ Genericcable lubricant - 1090 Igepal in water
¢ Oil-and latex-Based House Paints

¢ Alkaline solutions - 0.2N NaOH.

¢ Fuel-basedliquids - Low Odor Kerosene

¢ Acidicsolutions - 3%/0 H2SO4

¢ Cleaners- Ammonia-based cleaner

¢ 9090 Alcohol (isopropyl alcohol in water).

Fire Resistance - Micro Ducts intended for
intrabuilding use shall be rated and identified
as flame resistant. The products shall exceed
the following ratings when measured as
Underwriters Laboratories UL 94 or an
equivalent fireresistance test.

¢ UL94V-2forRiser-Rated Micro Ducts
¢ UL94V-0O for Plenum-Rated Micro Ducts.

Connection Hardware - The connector,
coupler, and end-cap hardware for the Duct
shall withstand six (6) operations of assembly
and disconnection.
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N°floor

First floor

Same astopfloor

Ground
floor

Building Same as topfloor

Access

}
@

Exterior Main
Manhole Telecommunications
Room

Primary Home Patch Wall Socket
Distribution Box Pannel

PHBD U
External Home SP
Duct Duct Duct

Fiber Floor Building
TerminationBox  AggregationPeint  Distribution Box

FTB FAP BDB
Inter DB SP Fiber Cable 1B Wiring
Duct

Figure F.1: Multi Dwelling Units

F.1.1.Multi Dwelling Units
(=100 connections)

If the number of connections is less than
16, the RED has the option not to use
Telecommunications Room but replace it
with Fiber Aggregation Point (FAP) to
serve that small number of customers.
Between 16 and 100 connections, RED
must use Telecommunications Rooms.
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F.1.2.Multi Dwelling Units
(>100 connections)

Notel

For optical cable placing, there are three (3)
different scenarios:

a) One-Fiberoptical cablelaid vertically from
the Telecommunications Room (TR)
through FAPs and then horizontally to
each Flat directly without
patching/splicing.

b) One multi-core optical cable laid vertically
from TR to each FAP then patched/spliced
within the FAP to connect with a 4-Fiber
optical cable laid horizontally to each Flat.

c¢) One multi-core optical cable laid vertically
from TR to service all FAPs then patched/
spliced with the 4F optical cable laid
horizontally up to each Flat.

Note 2

In the scenario where patch panels are to be
used, the number of patch panelsin FDB inside
the FAP depends on the size of riser cable and
the number of horizontal cables.

F.2. Villa Complexes

Typically, a Villa is a building with a lower
number of potential connections. The
following designs in Figure F.2, Figure F.3,
Figure F4 and Figure F.5 are solutions
considered todeliver the FTTx services.

a) Each Service Point shall be connected to the
Primary Home Distribution Box (PHDB) with 1
(one) containment sufficient to carry 1 (one)
Fiber Optic Cable of 4F and 2 CAT6 cables. This
containment’s length shall not exceed in any
case 80m. If the distance between Service Point
and PHDB is more than 80m, then Service Point
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shall be connected to the nearest Secondary
Home Distribution Box (SHDB).

Each Service Point shall be connected to
the Primary Home Distribution Box (PHDB)
with either fiber optic cable (4F/12F) or
UTP (Cat 6) cable based on the distance
and bandwidth requirements of the
endpoint. If the distance between Service
Point and PHDB is more than 90m, then
Service Point shall be connected to the
nearest Secondary Home Distribution Box
(SHDB).

This requirement applicable for Single Villa
with one floor, Single Villa with Multiple
floors, Single Villa with Multiple Tenants
as below connection scenarios.

F.2.1.Single Villa with One
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Duct cable Wiring
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Termination Box Socket Duct
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FTB Distribution Box Panel Duct
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Entry Box
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Figure F.2: Single Villa With One Floor
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F.2.2.Single Villa With
Multiple Floors
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SHDB

{) wse

() ws4

() ws1

() ws3

Distribution Box Panel

External SP Fiber 1B
Duct cable Wiring
Fiber Wall Home
Termination Box Socket Duct
FTB D
Primary Home Patch Secondary Home

Distribution Box

PHDB U SHDB

Figure F.3: Single Villa With Multiple Floors

Notel

If the total number of sockets on floors other
than the ground floor is more than 4, the RED
has to install CAT 6 cable according to the
number of sockets and terminate it in main

Copper Patch Panel.

Note 2

If the Category-6 cable length between

sockets and copper patch panel is more than

Q0m, designer has to revise the plan to adhere

with the requirement.
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Figure F.4: Single Villa With Multiple Tenants
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F.2.4. Compound Of Villas
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Figure F.5: Compound Of Villas

F.2.5.Compound Of Villas (=
100 Connections)

In large development projects comprising tens of
villa type houses, alocal underground Duct network
with at least 100 mm diameter Ducts should be
installed. The underground Duct network should be
connectedtothelead-in Duct. Two 50 mm diameter
Ducts should be provided for connecting the local
underground Duct network to each of the house
and the route should be as straight as possible.
Alternatively, separate lead-in Ducts with not less
than T00mm diameter may be installed along the
boundary of the developmentand two 50mm Ducts
should be provided for connecting each house. The
design of the local underground Duct network and
the number of lead-in Ductsrequired depend on the
scale and overall design of a development.
Therefore, REDs are highly recommended to co-
ordinate with the Network Operators for the actual
need.

cra.gov.qa

(dlng100 =) ld goao .2.5.9

Ujlioll Glpiue o ddldoll duall pghill gliuo wnd
dlgid Go dino dhub why wa aldll hoi wo
ol Gog Jdll ule 00100 jhd gyl cnd allnidl
GULnil dlgid pdgi waug .druudifl byl dlid) lalng
adlniyl Glgidl dunell danidl Jingil oo 50 jhds
Jad Lordivuo Jluuoll ugay Ui u Lo adjio JAl
dlndio dwudd) by dlgid wiayi Ghod Lob ulaoll
£gHio 191y Ugh wile o0 100 Gce Jdy U jhdy
Jd5 Uingil oo 50 jhdy Guilid pdgi waug (pghill
Ulgid aacg duloll tlgidll daub otoni roial djio
olall oLonillg ol uile diglholl dudipl buyll
ugyldell ugjgholl wingy Al pghill cgpiiol
Gldbioll aanil dauidl leilio go Gruudill dauiy

dulodll

204



In-Building Telecommunications Infrastructure Standards

clnill dalall dgiaill dyidl jleo

F.2.6.Compound of Villas (>
100 connections)

In any villas or compounds having more than
100 connections and in all multi-dwelling units
(MDU) complexes, a Telecommunications
Room must be provided to serve this type of
residential complexes so that they are of type
A or B at least, and the service delivery to the
residential units.

F.3. Shopping Malls

Shopping malls are multi dwelling units with
different floor plans, wall layouts and distinct
room locations that will require customized
cable pathways and node locations. The
scenarios providedinsection 5.5 are applicable
toshopping malls.

F.4. Group of Shopsand
retail outlets

If the number of required connections is less
than 16, the RED has the option not to use the
Telecommunications Room Type B butreplace
it with Fiber Aggregation Point (FAP) to serve
the small number of connections in the
designated area. The scenario provided in
section F.2.4 is applicable to a group of shops
and retail outlets.

F.5. Warehouses and Sheds
F.5.1.Single Warehouse

Typically, a single warehouse is a building for
storage of goods in which the potential
number of connections is usually low. The
designin Figure F.6, below can beimplemented
for a typical warehousing compound.
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Figure F.6: Single Warehouse

F.5.2.Warehouse compound

A typical warehouse compound will have
multiple buildings under different ownerships
and the possibility of connections in individual
buildings is limited in number. The design in
Figure F.7, below can be implemented for a
typical warehousing compound.
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F.6.Labor dloall (5w.6 g
Accommodation

In most likely cases, there are two scenarios Jid uing) dloell Gawd glilly dlia avlall aléi (g
for labor accommodation. The following Ll dyngil (ulill olbill sloicl ad plaoll ddyig
FTTH System arrangement inside a labor ' o
accommodation is recommended in this Uloall taw ] drighll
Standard.

F.6.1.Multistore Labor Gilghll aa0io Uloc thw .6.1.g
Accommodation

In case of permanent and large multistore ©ojli dilghll daraio dpiag doiladoc thloi agag dlb (nd
labor accommodations, it is required to lay 2130 @{gaih wiayig ddyé Jal Undie diign wldi dila 1o

separatedrop fiber cable toeachroom & install 8. Uil d augill y dggrall Gyl
ONT box. An illustration is provided in Figure T m dapil

F.8 for more details.
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F.6.2.Small Labor
Accommodation

In the case of small labor accommodations
with a smaller number of rooms, a CAT 6-
cable shall be laid from each room socket
(maximum cable length allowed is 70mtrs) to
the Telecommunications Room and
terminate on the patch panelsinstalledin the
cabinet. An illustration is provided in Figure
F.Q for more details.
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F.7. Megaprojects/Bulk
services

In this type of building, the building owner shall
haveitsown T serverroomand dedicated Main
Telecommunications Room to be allocated for
the parties’ telecom/network equipment
installation.

A letter from the building owner should be
provided during the design stage confirming
the bulk service and explaining the service
required to be provided tothe IT room.

The exact Lead-in Ducts and the technical
requirements related to telecom cabling and
EM shall be determined during the design
stage based on the building owner’s service
requirements.

During the design phase, the building owner
shall define the internal wiring requirements
(e.g., fiber orethernet connections throughout
the building). However, if the building has
independent units, such as airport shops, that
require dedicated connectivity and where the
building owner does not provide it, all such
units must be connected to the
Telecommunications Room via fiber. This
approach shall be similar to the one followed in
Shopping Malls.

Anillustrationis provided below:
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Annex G. guidelines
for network
component usage
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Component Detached Compound Shopping Meg/c-lg[]clukects
# SDUs of SDUs malls )
services
Size: o
60x60x80 SJ'Z?' féc'4
cm. ointBox Size: JRC12 Joint Box (Telecom standard)
Building ) (Telecom Location: Within th : the blot
Access Vb()Jch:-]atlﬁc)I_r:: standard) ocation: Within el.proper y, near the plo
. ithi ine.
Point/Entry I .|n ed Location: " . .
Box premisean Depends Additional boxes at al!turnlng points of lead-
atMaxTm in
. uponthe
from premise
. layout
wallline
Asingle (47)
inch pipes/
Asingle (27) Ducts tobe
inch pipes/ extended
Ducttowards | one meter
Fhel"'”aj‘,, OUﬁZ'flfnt:e 2 x (4”) inch pipes/Ducts towards the building
single x (27) P and 4 x (4")inch pipes/ Ducts towards the SP
Entry inch pipes/ towards SP
. Network.
Pipes/ Duct | Ductstobe Network. i .
extended Internal iverse entrg.rc')ute;naga sobe
outsidethe | Distribution provisione
plotline within plot to
towards SP bein
Network accordance
with SP
advise
Main No Siz€: 2x3x3 Size: 3x3x3 (LxWxH) meters
Telecom. requirements (LxWxH) L or: In th gF]
Room q meters ocation: In the ground Floor common area
Rooftop No No Size: 3x3x3 (LxXWxH) meters
Room requirements | requirements Location: Roof of the building
Mobile
Service No No Size: 3x3x3 (LxWxH) meters
Telecom. | requirements | requirements | Location: To be defined during design phase
Room
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Feriare Detached Compound Shopping Meg/a-lg[]clukects
SDUs of SDUs malls .
services
Apartment 12U (H) x 600
Indoor No mm (W) X315 1451 (H) x 800 mm (W) X 800 mm (D) Stand-
Distribution . mm (D) flush . . i
Cabinet std requirements mounted on alone type 19” equipment Cabinet
19” Rack wall
Size:One
30x30x15cm
box recessed
inside the
wall foreach
floor.
Location:
Floor N Convenient Size: One 30x30x15 cm boxes flush to wall
Distribution requirecr)nents location with Location: To be provided in each floor
Box 1-meter free Telecom Closet
wall space
around and
ataheight
between 40-
120 cm above
finished floor
level.
Floor _ Size: Closet (LxWxD) 100x60x60 cm
Telecom No requirements )
Closet Location:Incommon area
Tobe Tobe
Riser Cable No 20x5cm 20x5cm determined determined
Trays requirements | cabletrays cabletrays | duringdesign | duringdesign
phase phase
Tobe
(li_lafllez?l':;czls No Requirements 20x5cm cable trays diljer-;c:grn;;r;?;jn
phase
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Annex|. References

ISO 9000, Quality Management Systems

UL 94 Tests for Flammability of Plastic

Materials for Parts in Devices and

Appliances

UL 2024 Optical Fiber and Communication
Cable Raceway

. ANSI/NFPA 70, National Electrical Code,

(NEC) 2008.

. ANSI/UL 444, UL Standard for Safety
Communications Cables (CSA C22.2).

UL 1685, Standard for Vertical-Tray Fire-
Propagation and Smoke-Release Test for
Electrical and Optical-Fiber Cables.

UL 1666, Standard for Test for Flame
Propagation Height of Electrical and

Optical-Fiber Cable Installed Vertically in
Shafts.

NFPA 262, Standard Method of Test for
Flame Travel and Smoke of Wires and
Cables for Usein Air-Handling Spaces.
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