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1. Introduction
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11 Objective and Scope

In building wiring is vital aspect of
telecommunication infrastructure to meet
service providers’ requirements for delivering
innovative and high-quality services to their
customersin property developments such as
residential, business and commercial buildings.
Due to the rapid evolvement of the ICT
sector specially with data, the requirements
of residential and businesses for modern
telecommunication services have increased
considerably.In order to sustain, thereisa
constant need to develop telecommunication
infrastructure standards to ensure fair
competition between the Service Providers.

Developers, building owners and landlords

are encouraged to engage with the Service
Providers and follow the specifications within
this Standard at an early stage so thatany
process and / or design issues may be resolved
toensure provisioning of best and fastest
services to the customer. This In building
Wiring Standard applies to balance between
possible and future requirements with the
following objectives:

* Acommonand neutral standard forin-
building wiring to facilitate rollout of FTTx
networks in property developments for the
benefit of all stakeholder groups.

» Support the deployment of fiber networks
as keyinfrastructurein the ICT sector.
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» Common standards and requirements similar
to best practice standards implemented
globally.

* Servicesfrom Service Providersin parallel.

» Optimize investments with sharing of
infrastructure elements like rooms, ducts,
cable traysand cabling.

e Efficiently utilize unused space in rooms for
other functions where applicable.

* Meetminimum requirementsregarding
the provision of internal wiring to support
telecommunications services in several
building types.

The guidance provided herein oninternal wiring
infrastructureis also designed to help “future-
proof”the network as far as reasonably possible
given the current trendsin technology through
the use of ducts, Category-6 cable/connector
assemblies, G.657 A2 indoor cable or other
cables which conform the optical characteristics
of G.657A2 and limiting cable span lengths to
help maximize transmission performance.

The network demarcation points,and
stakeholders’ responsibilities are defined in
thisdocument. The target audience for this
documentis wiring designers, network design
and deployment engineers and construction
consultants.

1.2 Review

This Standard will be reviewed on a

reqular basis taking new developments

and experiences into account to keep the
document up todate and to guarantee
always for the best technical and commercial
approachinthe future. A close collaboration
with all stakeholdersin parallelis the basis for
improvement of this standard.
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1.3 Compliance

Compliance with this document may assist to
fulfilthe legal and regulatory obligations, this
document does not constitute a legal advice
or a comprehensive outline of all legal issues
relevant to the provision of premises wiring
servicesin Qatar.

Notwithstanding this document, industry
participants shall comply with all applicable
laws, regulations and requirements of any
government or statutory body, as well as with
any other applicable industry and building
standards or codes, whether voluntary or
otherwise.

In the event of inconsistency between this
documentand other relevant legislation or
existing agreement, this inconsistency will be
resolved in the following (descending) order of
precedence:

Any Legislation or regulatory instrument;
these guidelines; and Any agreement.

1.4 BestPractice Approach

High quality cable installation is required,
whatever cable medium is being placed -
fibre or twisted pair copper cables. Most
network problems occurring with high- speed
data cable systems can be traced to poor
cabling techniques (during construction,
installation or maintenance) that damage
cable and components. To reach reliable high-
performance design targets for a data cable
system), various factors shall be addressed:

These factors will be addressedin the
document to support planning, construction,
installation and maintenance of the most
reliable and high-performance data cable
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network. When these factors are addressed
effectively and a testing system of checks
and balances used during construction and
installation, then a highly reliable physical
infrastructure can be delivered to support the
best possible current and future broadband
communications network for Qatar.

Engineering Plans - Detailed engineering
plans, drawings, general directions and
specification of the best or first choice cable
path shall be provided for installation.

Installation Practices - Minimize physical
stress and damage to cable by decreasing
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 such as those in Section 8 and
Annex B, C,DandE, aswell asreferences to
applicable industry specifications and codes.
All the hardware shall be manufactured under
a certified Quality Management System
(QMS) such as1SO Q000.

Quality Assurance (QA) - Follow sound QA
strategies thatinclude network testing during
all phases of the work.

Safety - Follow sound safety methods and
procedures for both personal safety and
protection of equipment.

Worker Training - Equipment and traine
installers with adequate knowledge, good
M&P (methods and procedures) and the
correct tools that are maintained in good
working order.
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2.Definitionsand
Abbreviations

alayjaill .r
dljlnisdig

For the purposes of this Standard, the
following terms and words shall have the
meanings as described to them below.

21 Definitions

Access Network Provider (ANP) - The Party
towhose network an access lineis directly
connected and over which services are
supplied.Note thatan ANP may also be an
Access Service Wholesaler and / or a Retail
Service Provider.

As-built Drawings - Means a revised set of
drawing submitted by a third party upon
completion of a project or a particular

job. Theyreflect allchanges madein 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 metallicsymmetrical cable elements
(twisted pairs or quads) also known and above,
asreferencedin the SO /IECT1801.

Cross-connection - Any arrangement which
enables a socket to be associated with a
specific service.

Customer-Located Network Equipment
(CLNE) - Any access network provider

/ service provider network terminating
equipment required to provide a specific
service and located within the customer’s
premises on the customer’s side of the
network demarcation point.

e

Ulolallg dlalhnell ugal jlacll lim (nd
.aliai lal dangoll (nileoll dulill

alayeill 21

roj;!L:ﬂleLde_ll - (ANP) dawull Alaill iload agjo
©Jadi ol (nillg aiaul ] polio ildig hd Jingi
Alaill doad agjo Ui dhnlo way.alla go GloaAll

1gjo gi/qg Aldill doaal dlod pli (ghr Ad danis
dijaill gl doad

Uo degono wiad - (dilaill) &1a6iill Gloguul
15 @b o laondig lal ol ol loguy

uuAai cunrditao dodo gi £qilo (o cl@iill aic
alanlgoll e 1adhal o (il Alusill prod
Al jakig clidl ddoc clifi Joall Glogug
jaioll doall nlic gioal pdaallg dwaiallg ddidall
Adeoll uagol

Go 451 gi 13lg to Ugholl ilall - jlgioll dilall
U4y gl dlgano Hlgji) diiaeoll dliloioll ditall plic
Juoll gaill e ladgd Log iyl ddgjaol! ((nely)
JIATISO/IEC (nd ayl]

(o wwdoll oy wii)i i - dehldiall Glingill
41110 doady bl

(CLNE)d,l,o.QJIp.fig.ong&Jggg.ojlﬁb.;.Liulﬂla.Q.o
Ulaoo doad agjo/dauiull Aldill doad ,oado yii -
Udladagago diano doad pdgil diglho dauu cladl
oyl dhdi o Usoall (iso wils gi elloall ko



Standard on Inbuilding Wiring

Customer Premises Equipment (CPE) - Any
telecommunications terminal equipment
connected to the customer’s wiring, other
than CLNE.

Daisy-Chain (or loop) wiring - Acommon form of
wiringwhere a cable to one socket is connected
toanother cable to the next socket etc.

DMS - Duct management System

Duct - Refers to a protected pathway
enabling the installation of underground cable

Ducting System - Any system that provides a
passageway for cables. It could be pipes, trays,
concrete trenches, orany other form of a
channel to convey cables.

GIS - Geographicinformation system
HDPE - High-density polyethylene

High-density polyethylene (HDPE)

- Refers to conduit material used to protect
the fiber optic highways for decades. HDPE is
known for its large strength to density ratio.

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 - Means an
inspection pit constructed on a ductroute
to allow access to cables for cablingand
maintenance purposes and to house cable
splicing enclosures

Lead in Ducts - Refers typically to 3, telecom
network thatis built up to the boundary of
the property. A lead-in ductis needed to

get the network cable from the point on the
boundary where telecom network terminates
(the network terminal) to the point on the
building where the internal cabling needs to
connect to the telecom network (known as
the external termination pointor ETP).
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Low Voltage (LV) - Any voltage in therange
50-1000Vrms AC or 120-1500V DC.

Manhole - Refers to an underground
chamber used to host Optical Fiber

Cables, Joint closures, splitters and other
telecommunications infrastructure and
installed along a duct route that enables
Optical Fiber Cables to be installed in and
withdraw from the ducts and which gives
access to the Optical Fiber Cables for splicing
and operations and maintenance purpose.

Optical fiber cable - Means a cable comprised
of a number of optical glass fibers, enclosed in
a protective housing or jacket, which can use
to transmit data at high speed using optical
transmission technologies

Personal protective equipment - Refers to
protective clothing, hard hats, safety glasses,
or other garments or equipment designed to
protect the wear’s body from injury.

Service Provider (SP) - A licensed
telecommunication service providerin the
State of Qatar.

Shop Drawings - Refers to drawings, which

is submitted before physical execution of
works. It can be slightly different than tender
drawings because of site conditions thats
why known as shop drawings which contains
shop details means site details and normally
use standard details of installations and some
general notes for more elaboration.

Star Topology - An arrangement where
each socket is separately cabled to a central
point, where cross-connect facilities may be
provided.
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Telecom Corridor - Means a defined area
along the side of aroad (or a road subjected
to significant upgrade or diversion) which
isreserved for installation of underground
telecominfrastructure. The Telecom
Corridor will be installed as part of the road
construction.

Telecommunication Network - Referstoany
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
network used for delivery of broadcasting
services.

Third Party - Refers to Contractorsand /
or Consultantswho areinvolved in planning,
design, construction and installation of
telecommunications ducts.

Trench - Means a long, narrow excavationin
the ground

Unplasticized polyvinyl chloride (UPVC) -
Refers to a thermoplastic material derived
from common salt and fossil fuels, it's a
rigid, chemically resistant form of PVC used
for pipework, window frames, and other
structures.
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2.2 Abbreviations dljlnisyl 2.2
AC Alternating Current 2ol juill AC
ACRF |Attenuation to Crosstalk Ratio - Far End 20 (ndi - Al dud «aidai ACRF
ADSL |Asymmetric Digital Subscriber Line iloioll ¢ (nodll cjituoll b ADSL
ANP Access Network Provider dauull dghgll agjo ANP
ASTM /,f\/lrgteerlricsz Society for Testingand slgallg sl dragoll diacal ASTM
AWG  |American Wire Gauge Aol atlilall yulido AWG
BDB Building Distribution Box wtitoll g1jgill dgain BDB
BOQ Bill of quantities Glioall dail BOQ
CRA Communications Regulator SRR e
Authority e cinidlobiidis)  cpa
CAT6 grggsmission Category-6asperTIA TIA 568 11ddq 6 didll (o il CAT6
CLNE |Customer-Located Network al e CLNE
Equipment Uoall dauib dlaao
CPE Customer Premises Equipment coall (nilio (nd dagagoll Cilaaall CPE
DC Direct Current Joludoll juill DC
ELTCTL |Equal-Level Transverse Conversion uidlaioll ibpell JLGiill digad (id adldll ELTCTL
Transfer Loss wgivuoll
EMI Electromagnetic Interference vwdihblioogi@all wuugoudll / Jalaill EMI
FTB Fiber Termination Box wdihll allil Ggain FTB
FTPor |Twisted Pair or Foil Unshielded Twisted Gildyl o dgano pgjgidgano pgj| FTPorF/
F/UTP_|Pair dronoll 1€ diiaaoll uTpP
FTTB Fiber To The Building uitoll ll ald Ul FTTB
FTTH |Fiber To The Home Aol (gl @l il FTTH
FSB Floor Splicing Box iyl (olalll) hull Ggain FSB
UPVC |Unplasticized polyvinyl chloride (b nd g qy) dalolle duitd nlgdl ajgla UPVC
MDU Multi Dwelling Unit Ja0iall (awll dang MDU
NEXT |Near-End Cross Talk dilaill b aic dawud! juisl NEXT
oD Outer Diameter vyl jhdll oD
Gl Galvanized Iron (dlholl panll Gl
HDB Home Distribution Box ujioll g1jgill Ggain HDB
Lv Low Voltage hddioll amall LV
ONT Optical Network Termination dugnll dawill o ONT
osP outside plant fiber optic network dylall ddgall ald il daui OSP
Pair Any set of two wires used to provide a 0 Tui (Al (o digho dcgono L:rﬂ Pair
circuit. ddlao dibaa djila Joal
PPE Personal protective equipment dinacull diloall Glago PPE
PHDB |Primary Home Distribution Box wjioll gijgill uolwil Ggainll PHDB
POTS |Plain Ordinary Telephone Services dilell duulwll @ilall tload POTS
PS ACRF Power—Sum Attenuation to Crosstalk —L].D|_'1.IJ|G.U.LLJUIJ|G_G|_b_||l_rL]LQD|LD_LGDJ PS ACRF
Ratio - Far End 210 y1Ndil
PS NEXT|Power-Sum Near-End Crosstalk dauwull dilai go updlh ddlhll (nlloa]| PS NEXT
PVC Poly Vinyl Chloride )gla duitd (ndgull PVC
RFI Radio Frequency Interference digualdl alaayill Jalai RFI
QMS Quality Management System dagall djlal olhi QMS
QCs Qatar Construction Specification dyhdll clidl aldnlgo QCS
SHDB |SecondaryHome Distribution Box wgilill (nljioll @ijgill Ggain SHDB
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3.Legal Basis

duigildll yuawudl .3

31 TelecomLaw

The provisions of Articles (4) and (6)

of the Telecommunications Law (the
“Telecommunications Law”) give the CRA
general powers toissue regulations for the
purpose of implementing the Law. These
powers include set the necessary procedures
for providing networks and services for
telecommunications.

Article (20) obliges service providers to
negotiate in good faith with a view to reaching
agreements to provide reasonable access to
telecommunication facilities.

Under Article 53, CRA is taking over “rule-
making the necessary rules to facilitate
access to private and public property for

the purpose of installing, operating and
maintaining telecommunication facilities,”
enabling the CRA todraft such rules through
these regulations.

Article (54) also allows the CRA to set
standards for telecommunication equipment
and the procedures to be applied to those

standards and specifications specified by the
CRA

3.2 by-law

According to the provisions of Article (4),
CRA has the authority toissue the necessary
requlations toimplement the provisions of
the Lawand By-Law.

The provisions of Article (6) give CRA the
authority to “take the actions, measures and
decisions it deems appropriate, to ensure that
licensees and service providers comply with

aULniUl (gild 31

clnill agild do (6)g (4) twialoll LA aiai
dole cilUn allnill oddhii dia "alnill ugild"
Uouuig ugildll Adii waaay drothiill llgll jlany
alawsill udgil dojlll clelpul gig albunll aia
aUlnill aloadg

A Guay ugldill Aloaall (noids (20) daloll ol
Gdlyo vl Ugngll jagil aldldil (] Ungill aay
Jgdao Jasu allnill

domo clnill ouhii dia (ugii (53) daloll udgol
dlaliooll (ll dgngll diawudl dojilll aclgdll pig"
clnill Gdlo wiay @aay dolallg dnlAll

elli delun o duall thoilo " afiling lalio g
Arodhiill ailglll aam U5 (o 2clgdll

ang allnill othii dital (54) daloll ALl los
[aduhiwalgll dlelpllg allnill dloo juleo
othii dita (o daanell dldnlgoellg pulacll éli (ile
aylniyl

AUniyl ggildl diugiill daildl 3.2

dnitlll (o (4) daloll olani ungo diall gioi
olani Audiil dojll AllaAUI jlan] dhluy diigdiill
Ajavdiill dilllg ugildll

Glelp AT dnln diall (6) daloll olasi dgad
©olfillylonl cu.LuLuo &7 (il alyldllg julaillg
dimq (gildll olasl doxall (noadog cal trdjoll
Ml olanig daill
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the provisions of the law, these requlations,
and the provisions of licenses.”

Article (3) obliges licensees and service
providers to comply with all requlationsissued
by CRA.

Article (46) requires CRA toissue regulations,
orders, or notices to specify the terms,
conditions, and procedures for accessing
facilities.

The requirements stipulated in Article
(117) obligate licensed public mobile
telecommunication service providers to
comply with the regulationsrelated to
planning and approval procedures for
the construction and maintenance of
telecommunication facilities.

3.3 EmiriDecision

In accordance with Article (4) of the «Emiri
Decisiony, the Communications Regulatory
Authority was granted many powers to
requlate the telecommunications sector by
issuing the necessary requlations, including all
necessary powers to monitor the compliance
of licensed public mobile telecommunications
service providers with the prescribed
requlatory frameworks, and to take the
necessary measures to ensure compliance
with the regulationsissued by CRA.

The Decisionissued in 2014 and more
specifically Article 17 clearly stipulates that
the CRA's mandate includes developing
technical standards and criteria.

ol ol djudiill daitll uo (3) daloll ojl
Ge djalnll ailgll proay oljilUl doadll loadog
aal

gl jolgil gi ailgll jlan| diall (il (46) daloll uagi
wl dangll dlelnlg bapiog olani anail aljlhAal
ddlpoll

(11) daloll (nd Lale ungnioll Glblisull ojli

oal el dolall dldiiall AURTUI Cload (ioado
ilddlgollg buhatll Glelpl ddleioll Ailglil ol jil Ul
latiling aulniul Gdlo cli Aliloo dnlall

ol jldll 3.3

dia Cnié "ol jlidll" to (4) daloll Lddg

clhd ouhiil Al dnl o el SUlnill odhii
cll3 d Loy dojill ailgl jlan] Jul (o cniyl
Uloxd (oado Uliiol didlyol dojlll il Unll grod
drouhiill hill oal el dolall dldiiall iyl
AllgUl oljl Ul Glon] dojlll pulaill Alajlg .djdoll
duall ge dpalnll

Gi utle 17 afalo (1d 2014 ole (ud jalnlljlydll oy
Juileoll prg Uosd clniul odhii dia alolng
diidll aldnlgolig
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4.Scopeand
Responsibilities

duigildll yuawudl .3

Internal wiring spans are defined as wherever
the cable can be run entirely within a fully
enclosed access-way owned by the customer,
including any other related elements (e.g,
splice boxes and sockets).

Each residential unit, regardless of whether
theyarein a Multi-Dwelling Unit (MDU) or

a Single Dwelling Unit (SDU), would have a
minimum of Tfiber cable with 4 fiber optic
strands, one for each of the 3 service providers
and one spare.

Theresidential retail subscribers should be
able to avail services from all three service
providers simultaneously, if they so choose.

Figure 1shows the demarcation point where
the “Customer Responsibility” begins and that
designates the scope of this quideline including
externalductandallinternal ductingand wiring
(fibre and copper) from the Service Provider

to customer premises, detailing the specific
demarcation points that constitute ownership
boundaries. The building owner is responsible
for the maintenance, repair,and future upgrade
requirements of in-building cables

To provide telecom services, the internal
concealed pipe and other associated
requirements vary for the different building
types. The various types of buildings are
grouped as commercial buildings, residential
towers, warehouses, medium high-rise
buildings, shopping complexes, retail houses,
row houses, independent villas, Campus villas,
labor camps, mosques, petrol pumps, etc. The
building owners, builders, property developers,
consultants and contractors are advised to
provide the variousin- building requirements,
as applicable, to ensure timely provision of
services.

Loii @il cale ddlall albill alingi wyjel ol
Giljluuo Wbl dolall ilall digiunig Jibgi thaoy

il cll3 1 Lot alsoall Lmalo) Uolall ddlo Aldi
dingill dolio Lol duw i) dlo cilh gy inlic
(2lollg

dang na dila 13| loc jhill yad diibw dasg da
byl Al dang gl (MDU) 2aaioll tauull
Udll cale 2olg diign @i dils lad ughpw (SDU)
(1agjo Uo Ual a0lg rdiign @i Glpaib 4 go
thliinl anlgg dilill doaall

dalaiwl (ale (ujald gauud! gajituo ughl Gl uay
(dg (id dilill doadll (nagjo gLod o Cloaill o
LA lgylinl 1l anlg

digduuo 1ati o oyl dhdi T4l angy
d Loy ddtigll aaa dlhi @y (iillg,"Uioall
dudlall alingill Cljluo eroag duojlall dlidll el
uul doaall agjo Go (dwlillg wald Ul aiilallg
il daanoll il bldi pmgi go e lloall ilio
Jgguuo unitoll elllo igaug dialoll agan Jaud
dauiull pghigdidyillg plndig dibndl alilhio uc
itoll Uala athlall didinuell

aulnidl aljluse w@lihi aulnivl Aload pdgil
@lisl dlndl al gpdl allhicllg dddlall didis|
dalirall iliall clgit wating oi) wilioll clgil
ddali yliog jlhog driaw Hlpig.dijlai ules
Aijaillh eull ddlyog (dguud dlaoaog .dhuugio
Uleoaog dldivuell Gllidllg diiaw dlaoaog
gyl alhaog . anluollg Uloell GAwg Ll
«ljldall gighog ilioll lani anifg .clla ll Log
allnilallhio pdgiigglgldellg agyyliuiulig
wwlioll cidgll g CiloaAll
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Figure 1Scope of INBW Standard ddalall Gdangill juag Gl - 1Al
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Service Provide: doaallagjo Floor Distribution Box(FDB): gudilhll gijqill gain
Central Office: Ujajoll uiholl Home Distribution Box(HDB) Jijioll g1jgill gain:
Access Network Provider: Alaill dau agjo External Duct: dojlall dlidll
Customer Premises: cloall nillo Inter DB Duct: aijaill dgain sl dlidll
Building Distribution Box(BDB): utitoll pijaill gain Home Distribution Duct: uujioll mijgill Gilgid
Building owners are also responsible for auling’ dif dulgduue Lyl (nilioll gallo doaiy
any additional internal wiring as well as Uloaall dnld aldhio i ul] ddlilldidln] duAls
any special requirements for other non- wilioll djlal olhi) Alnilb ddleioll pe gl
telecommunications services (BMS, CCTV, (A]"ddloll Alpola" ddlaoll diigyjalill jilgall
etc). Additional internal wiring would include ol alaagi daledl ddalall aluajill Jordg
wire spans from the Home Distribution Box cdoall dlanog (HDB) yujioll pujgill gain uo
(HDB) and the individual pieces of customer Al fiqueoiallgdgoenell figueAll) dinadull
equipment (laptop, PC, telephone terminals) Ulagoll ddlhll alila uilh gl (Wilall djanig
along with power cables for the equipment.

Figure 2 illustrates some of the additional il didlnyl dsiall aluaill dhar 2 Al angy
internal wiring possibly required within the dia (obg.duulaoll ddhio sl diglho (gai ad
living area. Within these spaces, individual dinpdll uhlwellg (niliodl ulhni i Ablwell
building and dwelling owners will make very ddidall allall adlgog dljluio yliu ddlise Cljla
different choices on exact cable pathways diglholl digyollg dyygdll oaiblinl (nle éliy
and locations based on theirimmediate needs dralnyl ddlall aluayill aaa i Uiua Jidivuell
and desired flexibility for the future. Such iUl dnlall allall aiayi daga aile Ll

additionalinternal wiring must not adversely
impact the quality of the installation of wiring
tosupport telecommunications.
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Figure 2 Plan view of scope
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A summary of the key network demarcation
points and areas of responsibility are
describedin Figure 3 below:

From property line of the home or building
tothe PHDB or BDB - The responsibility

for this section of plant will often be shared
between the ANP and home/building owner.
Itis desirable that details of responsibility be
explicitly included in the contractual service
agreement between ANP/service provider
and the customer (building/home owner).
Such agreements should address issues of
accessibility for servicing and repair, as well
as physical security to help prevent or limit
damages from accidents and intentional
attacks.

:d1lgduuoll Gllaog druyifl

ol il Ggainll (] (nitol! gi jioll dingi dlid (o
Lo WLe - unitoll pyjgi Ggaio gi yljioll ayjgil
Jdall o owudll 1hm ge dilgduuol! ouldi ol
uitoll/Ujioll elllog clnill Giload agjo (w
dulgduucll ibldi (Lo ol i Guwaivoll Go
2gjo Ul ynadloill doadll Gldil (nd pun o
/unitoll elllo) Uroallg doall agjo/AUlnill Giload
Jlaill diloc alélaidl aam Jgliii ui uug . (Jjioll
Glangill galoll woll ] ddlndl pdndlg doaall
tc doolill jindl o 22l gi gioll yd dacluuoll
daoaiall Gloaallg dialgall
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Villas and multi-dwelling unit (MDU)
complexes often having substantial outer
walls which can not only protect but also
create access problems. In some cases, the
wall of the building may be a more useful
demarcation line then the property line -
e.g,when PHDB or BDBis located inside the
building structure.

Building Owner - owns, manages and is
responsible for the internal wiring from
building side of the BDB or PHDB to the HDB
located inside the living space. The building
owner is responsible for all wiring located
inside wall cavities.

Homeowner or Dwelling Unit Owner - owns,

manages and isresponsible for the internal
wiring inside the living space.

Figure 3 Network Demarcation Points

diiquull alanglldlecaogallidll (nging Lolle
©0gdi U dpa djh jlgui ile (MDU) daagioll
Aldillnd Ualsios uwudt oy laialg hdd diloall
ol b dilio) nitolljgw Ggayad Al e nd
dgainllugailoaic dliolldiw (nle - dialoll
utitoll p1jgi Ggain gl yujioll pijgill (ol dl
iolldaia dalalagago

Ugguuo ughyg -apug uitoll dliog - wnitoll elllo
a1jgi dgaib (ud ol il o Ayl alyayill g
il 21jgill yuubuwil Ggainll gi ol
diiuacll dluo Ul agagall yiljioll gijgill Ggain
Gilingill prod digguuo vnitoll dllo doaiy
Ayjlanll adlnill Glgid Usla dagagoll

Lapuglaalios - diauull dangllello gidjioll clllo

doluuo Udh dudlall aluayill dlgduuo donilg
dousaoll

@il dhd e 2 Gasisll
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28



Standard on Inbuilding Wiring

4.2 Responsibility Matrix
Summary of responsibility matrix for multiple
building scenario:

Table1

duggquuoll lhiddgdano 4.2
b wlite (nd dlgduuoll dlhiddgdno wnilo

qiliol

Item description

Consultant /Master
plan developer

Building
Owner

Service
Providers

Lead-in ducts, including connections to JRV\
manholes outside boundaries

J

building /boundaries (including cover)*

Installation of Manholes and ducts outside the

Entry boxes inside the building/villa/complex
of villas boundaries (including the cover)

Supply and Installation of Terminal Box

fiber optic cables supply, pulling.

Supply and Installation of Splice Cabinet
components

< [ & | &=

Splicing and Labelling Multicore fibre cables
with 4 core drop cables using Wall Mount Mini
ODF

<

(Splice Cabinet) Cabinet

Horizontal cabling work inside the unit/
apartment/office/retail

Supply and Installation of FTTx components

Fibre optic splitter supply andinstallation

L I S T

Supply of fibre patch cords and Pre-patching
the fiber patch cords between splitter’s
downlink ports to building fiber patch panels
(ISP)

Telecom rooms/spaces and related EM and
civil requirements

Roof top Telecom (mobile services) rooms/
spaces and related EM and civil requirements*

J

Lead-in ducts, including connectionsto JV
manholes outside boundaries

J

*Subject to CRA approval
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421 Telecommunications
Services

The PON with in-building twisted pair cabling

and facilities 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 developin future.
Thiswouldinclude, but not be limited to, the
following:

AUnildldloady 4.21

wld il (o (PON) dhuiuill e alawiudl ami
utisoll Ualy dlganall dagajoll Gitllall go diignll
Glhill oca (l- ia dangoll Galpoll diinill diidlg
Jdlioll dulall duwuwdollg duiaud! Aloaall dolAll
2dgi (tao) (il Giloallg Glduhill () ddlnJl
ule el Jouiy 2d idiuiell (nd Liaglgiai lmghi
:l Lo ynall U Jlioll duw

Voice Services

Video Delivery Services

e Subscription television: IPTV (Internet
Protocol Television)

* Video-on-Demand (VoD).

drignll AloaAll

g1adll dungi dload

Ugagig Ggljali) IPTV : nigyjali cllyil «
(Cupiidl

(VoD) wlhll aic guaud o

Data Servicesincluding IP VPN and VPN
Services 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 oracross a wide geographic area.

dgagigp dload el (nd Loy, bl iload

(IP VPNs) dnlall dinlia Ul alacdudl cigiill
daagioll giatdllg agnllg alibll alduhi ocag
2d.d4) i diwlwi dani diiwnle daolgioll
/0lg unito Udla dajiduoll Glardudl aia (gald
dowlg didlygn ddhio jic gi poa0o

High Speed Internet services

de ol dulle Cuijiill cload

Wireless IBS mobile services

Eail Jgb wna Lol /AL GLol
dualall

Smart services

drall aloaall

These services require broadband Internet
connectivity and download speeds which
are many times faster than a traditional
connection.

The network infrastructure described

here will need to support a large variety of
building services thatinvolve not only large
amounts of streaming video and other
graphic applications but also the rapidly
expanding demand for simultaneous delivery

of multiple communications services involving

large amounts of network trafficin both the
upstream and downstream directions.

Glhill guulg il Inil Aloaall ada ulhii
uldill JIniul go Gljo daor e pul Jujif Glepiug

ol i3 doja0ll dawiull driaill didl Alin

Lo 1 il zelivll (load (1o degiiog dpuh degono
Ayl Alduhig loasq dwa alily Jdi djad hdd

utle de o uljioll ulhll eyl galg anp Ul ddjall
daaioll Anill Cload
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5.General Design
Considerations

dolall aljlicyl .5

All designs shall support a multi-operator
environment of up to three Service Providers.
When this document does not specifically
mention multi Service Providers, and where
diagrams within this document do not show
specifics for a multi-operator environment,
itisthe duty of the designer 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
will eventually become a permanent part of
the building.

2. General Requirements of Cabling Network

Systems the developers may refer to

the latest edition of the following widely

recognized standards for the design,

planning and construction practices of

cabling network systems:

a. TIA/EIA568-B: Commercial Building
Telecommunications Cabling Standard;

b. TIA/EIA569-A: Commercial Building
Standard for Telecommunications
Pathways and spaces;

¢. ISO/IEC11801: Generic Cabling for
Customer Premises;

d. BS EN50173: 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:

222

uul Unu Lo doad Glolonill g 100 ocai G uad
ulle ddiigll ada j2a7 U Loaic .doad (nagjo d il
el U dung duaieio doad (nagjo uanillang
UDLdi Al el 1A (1d dagagell alhhiell
Uloh ponaoll uolg God Gula duell daraio diul

U4 yid doad (nagjo dili ] U Lol ocall oladi

(Cilotonill

Jasiu [@aijadigallall aligao clady Gdlo .1
Gllgidg jlall uuliig aliall Glau go ¢jitiio
Gdlo uni duy dubaall alusyillg delodl
itall Go Loila leja alllall claeog

clia .allall alaun dohill dolell Glilhiall .2
«oLonill g wlg Glhinle lay «jioo pulao

alulall alaid dehill clidl clelplg huhAillg
AU andl gl Gl clidl gyghol Ghos ¢in

lills (navg Juleoll dli o

(nd allniul aills jLieo:TIA /EIA568-B -i

Aylaill giliol!

Uil alluo jheo:TIA / EIA569-A-u
Aylaill (niloll nd lailbluiog

il dolall ailylall1SO / IEC 11801 -2
clloall

dohilg . Giloglaoll Linglgiai BS EN50173: -a

alhog dolall alilhisllgdolall culall
ilaoll

/aulnil ailag cyaall dluied Gy dndll 3

a1luls gw dndll ial aall pdgi uarBCCDS

ABCCDS/allnidl alilag ciaAall alaoll
Julilla



Standard on Inbuilding Wiring

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

b. For high voltage cables (exceeding 600V
between phase and earth),a minimum
clearance of 300 mm should be given.

. 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 to ensure that
the cable bends comply with the minimum
bending radius requirements.

. Telecommunications Closet will be required
if itis not possible to accommodate

the equipment and distribution cases/
connection boxesin theriser. The
requirements of telecommunications
closet will vary with the design of thein-
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 Service Providers on the actual
requirement of the telecommunications
closet, if applicable. The telecommunications
closet may be an enclosure of small floor
area or a section of wall surface where the
Network Service Providers could mount
their equipment onto the wall. There
should be sufficient working clearance

for the workers and suitable concealing
arrangement to avoid unauthorized access.
There should also be linkages between the
telecommunications closet and therriser.
Suitable power supply should be available in
the telecommunications closet.
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. 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 ohmsand
should be terminated on an earth bus bar
inside the telecom Room

Fire Safety Developer should observe
all relevant civil defiance ordinances and
regulations regarding the fire safety
requirementsin the design of building
wiring networks.

. Design of Underground Duct Network

following recommendations should be

considered when laying entry duct:

* Ductshouldbelaidinthe ground at
approximate depth of 600mm from the
surface finishing level.

* Entryductshould be extended toan
approximate distance of one meterinto
the public footpath.

* Suitabledraw rope or pulling tape
should be provided in each duct for the
purpose of drawings cables at the time
of installation.

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

* Location 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 number of
independent fibres to each unit shall be at
least four (4).

10. All copper cable elements (twisted copper

11.

P24

pairs) must be rated at Category-6 or
better.

Wherever an UTP (unshielded twisted
pair) cable terminationis required, all UTP
cable pairs must be terminated.
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12. Allwall-mounted DBs (Distribution Boxes)
must beinstalled at least 1.2m above the
finished surface level.

13. AllUTP cables must be laid in star
topology with no exceptions.

14. UTP cable span between Patch Paneland
Socket shall not exceed Q0m in length.
Thisis to allow for 10m of patching.

15. Spans between equipment running
Ethernet protocol shall not exceed 100m
inlength.

16. All Optical Fiber elements must be Single
Mode (SM) and at least compliant with
ITU-T G.657A2.

17. Allfibre splicesininternal wiring are to be
“Fusion Spliced”. Typical splice attenuation
shall not exceed 0.05dB

18. The minimum bending radius, expressed
as a multiple of the overall cable diameter
shall be 20 times overall diameter for
Single Mode fiber cables.

19. The bendingradiusis expressed by
multiple of the cross section short access
of flat drop cable (H). Under the dynamic
bending, the bending radius is 20H and
static 10H.

20. As a minimum requirement, the power
measurement shall be taken between
the ODF, locatedin a Telecom Room
(TR)and the FTB (Fibre Termination
Box) at1310,1550 and 1650nm after
installation. A copy of the test resultsis to
be provided and left with the installation
documentation and certification.

e |tisadvisable thatthe fiber
characterization documentation and
certified data package includes OTDR
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21.

22.

23.

24.

25.

26.

(Optical Time Domain Reflectometer)
scans and power loss measurements
for the complete optical span from the
ODF/OLT in the Telecom Room to the
FTB.

* Such OTDRand power measurements
should be made at appropriate
and convenient times during the
construction and installation process
to help provide interim quality checks
on the splicing, placement and
connectorization activities that can
degrade the fiber performance.

All CAT6 spans must be continuous -
middle joints are not allowed.

All elements of internal wiring must be
labelled properly to simplify operation
and maintenance work. Labels on
elements must match the labelin 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 used including
printing on cable jackets along with
printed or colored tags at cable/fiber
termination points.

Inany MDU comple, if the total number
of connectionsis more than 100, a
Telecom Room Type A must be provided.

Inany MDU complex, if the total number
of connectionsisless than or equal to 100,
a Telecom Room Type B must be provided.

For all outlets supplying power for any
telecommunications service, the use
of UPSisthe recommended back-up
powering option.

Only components that have been
independently certified to meet
applicable UL or TUV safety criteria (or
equivalent requirements) by a recognized
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independent body shall be used.

a. UL - Underwriter’s Laboratories

b. TUV- Technischer Uberwachungs-
Verein (Technical Inspection
Association)

27. AllCategory-6rated cablesareto

be tested and certified as meeting
Category-6 transmission standards (TIA-
EIA 568 criteria) through testingwith a
calibrated Industry Standard Category-6
test set. A certified copy of the compliance
testresultsis to be provided and left

with the installation documentation and
certification.

28. Anydesign based on this document must

clearly document that and specify which
version/date of thisdocumentis being
followed.
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6. Process
Installation
Quality

duoc dagr.6
cLo |

Theinstallation methodsand procedures
used to build the physical plantis a critical
component of creating a quality network
service. The functional performance of a good
quality ITU 957 bend-resistant fiber cable
(ITU G657, "A Characteristics of a Bending
Loss Insensitive Single-Mode Optical Fibres
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 to a Category 6 terminal
block can easily resultin a service thatis well
below the acceptable and expected Category
6 performance. Typical statistics for cabling
network infrastructure show that:

» (Cabling costs about ~10%06 of the total
networkinfrastructure

» Typical cabling systemslast16-20 years
usually outlasted only by the shell of the
building

* 60-80%0 of the network problems have
root causesin poor cabling techniques that
damage cable and/or cable component
problems.

As discussed earlier above and elsewhere

in this guide, the process checks to achieve

the desired quality assurance and reliable

performance of the network include various
factorsincluding:

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 SO 9000. A 5-year warranty for the
major plant elements shall be required to
help ensure long-term reliable performance
of plant.
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b. Engineering Plans - Detailed engineering
plans, drawings and general directions to
help specify the best cable path shall be
provided.

c. Installation Practices - Minimize physical
stress and damage to cable by decreasing
exposure of cables, components and
individual conductors to kinking, abrasion,
twisting, bending and compression.

d. Worker Training - Equip and train installers
with adequate knowledge, good M&P
(methods and procedures), and the correct
tools that are maintained in good working
order.

e. Safety - Follow sound safety methods and
procedures for both personal safety and
protection of equipment.

To help ensure adequate quality of
workmanship during construction (Items
3and4inthe above list), 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
theinstallation will help avoid repair time,
remedial costs and future problems. Having
post- construction performance tests are
baseline requirements.

Theinstallation/construction company is
required to show thatindustry best practices
have been followed and their installation
crews have been both (a) properly and
adequately trained, and (b) that 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 equipmentisa
vital stepin evaluating system performance
and needs to be completed at the several
points during installation and construction
activities. To maximize the reliable lifetime of
the communications facilities, the network

duuaiall hhall dgi uay - duvaiall hhall g
dolell dlalngillg dloguupllg dillingill
Glall jlouo Jidi aant (id dacluuoll

wlig naloll almayl o Judil - wyayill cleljl .

alighollg cuhlall usgai Juldi @b ae alall

clinillg walllg Jalillg clgilild diayall u_lJ_DgJJIg
hanllg

il dloc wyaig paai) oldll - dloall wyyad .2
wllwiligaliloallg didlall ddjolly o@1gjig
il danll algalllg (M&P) dagall dlelpUig
daadoc dlb (nd lale Blaall ol

(o dannll dolduudl Glelplg Gib cliil - dotuudl .2
Clhoall dilong dinAaudl doduudl Eun

Glaidl) elidl elifT duwulioll dagall Glob id dacluuoll
Glelpdl dailiog cliuil uay, (GJ.C'G.OJLCL”L_FLG4Q3
uin u| o duloell cliff dagall dilbgad (nhaf aill
Aaillg clidl ool dbhlacudlig wwaill allhio go
clifi Gliloallg dagall ynad dldoc clp) acluuiw
dilnll adlaig pdndl adg duldi (ile aiAyill

29y Lo clai Aljlisl elpl aaig dilidivnell GlAdiellg
Aol aldhioll o clidl

il o (i) :ail Oll elivllg wusyill dapi Go ulhyj
wA)ill Gpa wijai i Ad diig . diidll Gl pp Ul dadi
Gilgallig algoll Gig (u) Adlag ann Javiu oay dnlall
(Lndll Gilgaig alngllg alllall Jio) doadiuugll
ol lana) po dddlgiog daw

Ulaoo Uo lapcg claillgdingilig lall juisl aay
wolhill elai oudi (1d domo dgh’ dauiull jplic
Joall dalyjl wuajill cliii bldi dac (id [allod] ojlig
wat nd il gl adlnidl Gdlyel (inlyidll
dliioll (ledll (ilijiall uis Ul U5 o olhill li
Jlauudlg

29



Qatar 20222

operator and building owner should ensure by
physical plant and transmission testing that
the system performanceis met.

The final acceptance performance tests for
theinstalled 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
will be provided and include:

* OSPsegmentincludes fiber link from the
CO (OLT) to building demarcation point
(BDB or PHDB). This test will be performed
by the ANP/Service Provider.

* Inside building Spanincludes fiber or copper
link from the building demarcation point
(BDB or PHDB) to FDB and HDB.

* Home Span = Copper cable link from HDB
toindividual 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 troubleshootingany
future problems to help locate and repair any
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 plant after it has been built or for older
plantimmediately after it 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 forany future examination
and troubleshooting of the network. This
testing should include frequency sweeps to
characterize the network fully.

See Section @ and 10 for more discussions
and details on the appropriate quidelines and
procedures for qualification testing of the in-
house plant.
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/.Internal Wiring
Functional
Components
Overview
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Internal wiring elements can be grouped into

seven functional groups:

Telecom Rooms (TR)

Entry Box and Pipe

Distribution Boxes (DB)

. Optical Fiber Components

Copper Components

. Ducting System

Segregation of services

. Mobile telecommunication components
(IBS)

ONOOLANWNS=

These functional groups contain the following
components:

71 Telecom Room (TR)

Inany internal wiring scenario, there are three
(3) different types of Telecom Room (TRs)
that may be used. For technical specifications
of a particular type, please refer to Section 8
@ and Section 12 below.

711 Telecom Room Type A
(TR-A)

TR-Ais usedinscenarios having more than

100 connections. Its functions are:

a. Tohouse Building Distribution Box (BDB),

b. To house any other service providers’active
and/or passive components.

c. Toconnectto ANP over segregated routes
by providing multiple external ducts and
terminating them to the BDB.

d. Tohouse backup power systems (rectifiers
and batteries). It is desirable that the power
systems are contained within a separate
compartment of the BDB box.
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e. Tohouse any other service providers’active
and/or passive Mobile telecommunication
components (IBS):

* Roomdimensions are to be decided
based on the size of the building
and the Passive and Active systems
requirements

e 12 Core for each operator (LC/APC port
should be at both end) spliced Single
Mode Fiber to be pulled from Service
Provider Room to Main GSM room, if the
mobile telecom room is not collocated
with the Service Provider Room.

e 63amps,3-phase Isolator (one for
each operator) required for connecting
torectifiers for powering up Telecom
equipment.

e DCearthing

* Air Condition provision to maintain
5-45-degree temperature

¢ Antistatic flooring

* 13amps, 2 normal 3-pin power sockets.

¢ Horizontal 300 mm Cable ladder above
the Telecom equipment for laying cable.

e 300 mm x50 mm cable tray connecting
cable ladder andriser or DAS System

71.2 Telecom Room Type B
(TR-B)

TR-Bis usedin scenarios having less than or

equal to 100 connections. Its functions are:

a. To house Building Distribution Box (BDB).

b. To house any other service providers’ active
and/or passive components.

c. Toconnectto ANP over asingleroute by
providing external ducts and terminate
themin the BDB.

d. Tohouse any other service providers’ active
and/or passive Mobile telecommunication
components (IBS):

e 4AM X 4M dimensions are proposed for
space.

e 24 Core peroperator (LC/APC port
should be at both end) spliced Single
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Standard on Inbuilding Wiring

Mode Fiber to be pulled from secondary
telecom equipment Room to Main
Telecom Equipment room.

e 32 amps, 3-phase Isolator

e UPSBack-up

e DCearthing

» Air Condition provision to maintain
20-22-degree temperature

e Antistatic flooring

* 13 amps, 2 normal 3-pin power sockets

* Horizontal 300 mm Cable ladder above
the Telecom equipment for laying cable.

e 300 mm x50 cable tray connecting
cable ladder and riser or DAS System

71.3 Floor Aggregation Point/
Room (FAP)

FAPis usedin MDU scenarios on floors other

than ground floors. Its functions are:

a. Tohouse Floor Distribution Box (FDB).

b. To house any other service providers’ active
and/or passive components.

c. Intermediate pointto connect HDB to BDB
in the Telecom Room.

d. To house any other service providers'
RRUs, active and passive Mobile
telecommunication components (I1BS).

7.2 EntryBoxandPipe

a. Entry boxes are required for the Operators
toinstall their cables through the main
and redundantlead- in ductinside the
plot. The type and size of entry/pull boxes
will depend on the characteristics of the
building development.

b. The quantity and location of the entry
boxes will depend on the main and
redundant route from the main telecom
room to the Operator networks. Entry
boxes must be included wherever the duct
system hasright-angle or sharp bends
where there are other factors that might
restrict cable pulling.
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7.3 Distribution Boxes (DB)
Inanyinternal wiring scenario, there are
FOUR (4) different types of Distribution
Boxes (DBs) that may be used. For technical
specifications of a particular type, please refer
to Section @ and Section 12 below.

7.3.1 Building Distribution Box
(BDB)

ABDBiis located inside a telecom room

in compounds having more than 100

connectionsandin all multidwelling units

(MDU).Its functions are:

a. To be the main aggregation point for all
cables runninginside the building.

b. To be thelast point under customer
responsibility, in which.an ANP will
terminate its cable.

c. Tohouse all service providers’active and/or
passive components.

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

7.3.2 Floor Distribution box
(FDB)
A FDBisusedin FAPwhenever SP's active or

passive elements are to be used. Its functions
are:

a. Tobe the aggregation point for all cables
runningin a particular floor (horizontal
cables).

b. To be thelink between PHDBs and BDBs.

c. Tohouse all service providers’ passive
components.

d. To house all customer passive components,
if required.

7.3.3 Primary Home Distribution
Box (PHDB)

APHDB isusedin flatsandin ground floors of
villas. Its functions are:
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Standard on Inbuilding Wiring

a. Tobetheaggregation point for all cables
runningin the flat orin the ground floor
within a villa.

b. To be the aggregation point for all SHDBs.

c. Tohouse all service providers’ active and/or
passive components.

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

7.3.4 Secondary Home
Distribution Box (SHDB)

An SHDB s used onlyin villasin floors other

than the ground floor. Its functions are:

a. Tobethe aggregation point for all cables
runningin a particular floor within a villa.

b. To be thelink between sockets and PHDBs.

c. Tohouse all Service Providers’ active and/

or passive components for that particular
floor, if required.

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

74 Optical Fiber Components

Inany internal wiring scenario, there are FIVE
(5) different types of optical components that
may be used. For technical specifications of a
particular type, please refer to Section 8% and
Sectionl3 below.

7.4.1 Optical Cable (Internal
Optical Fiber Cable)

This componentis used only in multidwelling
units (MDU). Its functionis to extend the
optical signal from BDB up to PHDB, either buy:
a. Direct optical cables passing through FAP
b. Splicinginside FSB, or

c. Patchinginside the FDB.
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7.4.2 Fiber Patch Panel

Thiscomponentis usedinside BDBs and, if
required, inside FDBs. Its functions are:

a. Toterminate optical cable(s).

b. To give an easyinterface to the optical
fiber network through patching to permit
rapid and trouble-free re-configuration of
Service Providers and services to individual
homes (HDB).

7.4.3 Fiber Splicing Box (FSB)

This componentis usedinside FAP whenever
SP’s active or passive elements are not to be
used.

74.4 Fiber Termination Box
(FTB)

This componentis usedinside BDBs and HDBs

in allinstallations. Its functions are:

a. Toterminate optical cable(s) (ANP or
internal cable(s)).

b. To give an easyinterface to the optical fiber
network through patching.

7.4.5 Fiber Patch Cord

Thiscomponentis usedin allinstallation
scenarios. Its functionis to cross- connect
between two optical fiber components.

75 CopperComponents

Inanyinternal wiring scenario, there are four
different types of Copper components that
may be used. For technical specifications of a
particular type, please refer to Section 09 and
Section 14 below.
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Standard on Inbuilding Wiring

751 UTP (Unshielded Twisted
Pair) Cable

Thiscomponentis usedin allinstallations.
Its function is to extend the electrical signal
froman HDB (PHDB or SHDB) to Copper
Termination Points (sockets).

7.5.2 Copper Patch Panel or
Cross-Connect Box

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

a. Toterminate UTP cablesina PHDB or
SHDB.

b. Togive aneasyinterface to the copper
network through patching for necessary
re-configuration and testing of individual
services.

7.5.3 Copper Termination Point
(Socket or Jack)

Thiscomponentis usedin allinstallations. Its
functions are:

a. Toterminatea UTP cable extended from a
PHDB or SHDB.

b. Togivean easyinterface and accessto
the copper network at wall sockets (jacks)
points that permits disconnection/
connection of different customer premises
equipment as required.

7.5.4 Copper Patch Cord

This componentis usedin allinstallations. Its
functionis to cross-connect between two
copper components while having minimum
loss in signal power (low resistance) and
maintaining data capacity levels at a minimum
of Category 6 transmission performance.
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7.6 Ducting System

Inany internal wiring scenario, there are
THREE (3) different types of ducting systems
that may be used. For technical specifications
of a particular type, please refer to Section @
and Section 15 below.

7.6.1 External Ducting

This componentis usedin allinstallations to
help protect the cable and facilities against
mechanical and environmental stresses that
can occurin the OSP and internal building
applications. Ilts main function is to provide
a cabling channel between ANP plant and
customer premises. External ductingis
terminatedina PHDB for villasand ina BDB
in Multi Dwelling Units.In the case of large
scale ducting requirements such asin Mega
Projects, Urban Metro style ducts should be
provided.

7.6.2 Inter-DB Ducting

Thiscomponentis usedin allinstallations.
lts functionis to provide a cabling channel
between DBs that supplies physical support
for cable elements and protects the cable
from mechanical compression and abrasion
stresses that occur duringinstallation and
operation of the communications services

7.6.3 Home Ducting

Thiscomponentis usedin allinstallations.
Its functionis to provide a cabling channel
between HDB (PHDB or SHDB) and sockets
that supplies 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
frominduction effects of nearby or adjacent
power supply cables.
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Standard on Inbuilding Wiring

7.7 Segregationof services

In order to avoid interference by induction
(EMI) and electrical hazard through conduction
or contact, telecommunications cables should
always be installed with a permanent minimum
radial physical separation of 50cm from
electrical cables and a minimum of Tm from
fluorescent bulbs, dimmer switchers or similar
light fixtures to reduce EMF/EMI field effects
induced by such devices. The only allowable
exceptionis where a certified non-conductive
rigid barrierisin place.

7.71 Conduction Avoidance

Telecommunications cables should be at

least 50mm from all electrical cables. Itis
recommended that 300mm spacing between
cables be maintained to ensure minimal
electrical hazard through power induction or
potential conduction. Telecommunications
outlets should be at least 200mm from any
mains electrical outlets. Where practical, a
distance of 300mm should be maintained.

All telecommunications cabling should cross
electrical cables atan angle of Q0 degrees (i.e,
aright angle) while maintaining the spacing of
atleast 50mm.

7.7.2 Induction avoidance

To ensure nointerference from electrical
induction, telecommunications cables should
not berunin parallel to electrical cables

with a spacing of less than T00mm. Where
cables are within T00mm, the parallel run
should be no more than 3m. At no time shall
a spacing of less than 50mm acceptable. All
telecommunications cabling should cross
electrical cables atan angle of Q0 degrees (a
right angle) while maintaining the spacing of
atleast 50mm.
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/7.7.3 Rigid barriers

Rigid barriersinclude partition walls where
the spacing between each surfaceis at

least 200mm and solid wall linings of non-
conductive material at least 50mm in depth.
In severe or difficult situations, the rigid
barriers caninclude conductive home

ducting products (metallic conduit or duct).
As an alternative, communications cables
containing copper, aluminum or other metallic
shields or foils can be used as shielding

to help maintain electrical isolation and
minimize electrical noise from causing service
disruptions.

/.74 Intersystem Bonding for
Earthing (Grounding)

Where power and communications
facilities are in close proximity, then

the grounding systems of both utilities
need to be coordinated and harmonized
through appropriate earthing (grounding)
and intersystem bonding practices. Such
grounding and bonding practices between
metallic elements of the network shall be
designed to maximize electrical safety of
workers and public.

The appropriate local building, fire and
electrical codes for buildings shall be followed.
Metallic closures or metallic components of
shielded/armoured cables shall be solidly
electrically bonded to the ground electrode
system of the building either at or through
the FDB or BDB. Note that the design of
customer powered premises equipment
served by the communications cable will
usually be equipped with intersystem bonding
and grounding capability with the CPE and
no additional action is needed from the
communicationsinstallation crew.
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7.7.5 Under Floor or Raised Floor
Scenarios

Telecommunications cables should not be
run under floors where there is any risk of wet
surfaces, water runoff, excessive dampness,
or where unintended water leakage may
occur (under bathrooms, laundries water
tanks or water pipes etc.). The only allowable
exceptionis where the cable sheathing has
been specifically rated for such purposes.
Additionally, telecommunications cable that
are placed beneath floors or in raised floor
plenums:

a. Shallbeinsecure ducts or trays where
practical - the ducts, conduit or raceway
shall be closed and sealed to prevent water
entry.

b. Shallbe easily accessible at entry and exit
points and at points along the cable length.

¢. Shallbe secured atany pointwhere
changesindirection occur; where there is
potential for movement; to avoid sagging
or contact to groundwork.

d. Shallhave large cable looms/coils secured
toananchor cable or cable tray.

7.7.6 Ceiling Void or Plenum
Scenarios

Telecommunications cables should not be laid
on surfaces where thereisrisk of damage or
movement. Thisincludes, but is not limited
tosurfaces used for storage; where thereis
risk of persons standing or kneeling; around
chimneys/ flues, heating ducts or plumbing.
Additionally, telecommunications cables
placed in these void or plenum spaces should:
a. Be placedinsecure ducts or trays where
possible.
b. Be secured atany point where changesin
direction occur; where there is potential for
movement; to avoid sagging.
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c. Havelarge cable looms/coils secured toan
anchor cable or cable tray.d) Not be placed
above joists and sills.

d. Be placed away frominsulation or other
surfaces that may retain moisture

Itis desirable that communications cabling
and facilities are not located in air- handling
spaces or plenums. If itis necessary or
unavoidable to place communications
cablesin plenums orin air-handling spaces,
the communications cable jackets, wire
insulations and duct materials shall have
appropriate fire resistance for the application
—i.e, highresistance to fireignition and flame
spread with low smoke characteristics if
burned - plenum rated cables.

7.8 Inbuilding Solution (IBS)

Mobile Telecommunication
Components

/.81 In-Building coverage

Solutions
a. While Cellular Systems can cover wide
areas through outside base stations,
complete coverage within a building
requires dedicated indoor cellular systems.

b. Astate of artwireless Cellular DAS
(Distributed Antenna System) Solution will
be provided for dedicated coverage and
capacity inside the building.

c. DAS solution will consist of indoor
antennasdistributed across the building to
provide uniform coverage.

d. DAS solution should be capable of
supporting frequencies from 600 - 3800
MHz.

e. Antennas will be connected through
network of RF cables and passive
components like splitters, couplers, hybrid
combinersand quadplexers. Antenna will be
mounted below the ceiling.
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fo Wireless signal will be fed from the Telecom allnidl djani o drialwll duibdl diaai ol .g

equipment’s located inside the Main dcg doudidl Allnill daje Jsla dagogaoll
Telecom room and the secondary Telecom Aigilill il
rooms.

g. The proposed In-building coverage dlld (nitoll Uala dojidoll dihaill Jglh ugad .j
solutions will be shareable with the second Adhlioll dajliuell Glail uagar.dajliuoll

Operator, under the mutual sharing
agreement with a common DAS approach.

h. AllBuildings requiring “indoor coverage” 2109 2ljidl il Ugldell gl Uwoall yile g .o
needs to be proposed from the Client Wguug."dulsly dthe " ulhii il ilioll
or respective client contractor. Service ule doildll diojlall dmall gi qomlggp ©0gdl

Provider or Third party contractor will than dhag clidl alihio dan (o Gdaill Jooll ALdii
validate In building requirementanddesign  (iloquuj dwlja gl edgoll Auo Gl uc olonill
plan, by ways of Site Surveys or layout huhAill
drawings studu.
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i
7.8.2 General Guidelines for diheill Jglal dole dlaluuyl 7.8.2
IBS DAS. 21jgi dohil dulalall
dlulgall
a. |1BS DAS design should support the 21jgi olhil duslall Uglall oloni ocugiuy
following frequency bands 900, 1800, 2100, 1800g Q00 ddlill aajill aldlhi aliilgall
2300 and 2600 MHz for 2G,3Gand 4G dall alidil fijalhio 26009 2300g 21009
technologies. AGg 3Gg 2G ailylig Culillg gl
b. IBS DAS design should support frequency a1jgi olhil duslall dghall oloni ocugiuy
band 3500 MHz to 3700 MHz in 5G ull jialio 3500 (o 2ajill aldlhi aldlgall
technology for the type of buildings 5G yuolll Jiall diidi (nd jijalaie 3700
proposed in Table 2. 2 Jgaall\nd dajidoll (nilioll holl
c. IBS DAS should support both SISO and aijai olhil didlalldghll acaigiuag - .
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MIMO deployment scenarios based on the
type of buildings proposed in Table 2.

. IBS DAS design should be multi operator
based, supporting both Cellular operators
incountry.

. IBS DAS to be designed to operate with
L2600 Band coverage criteria.

= InIBS DAS, the total DAS loss to be within
28 dBm (+/- 2dB) and Minimum Uplink
Coupling Loss (MCL) should be 70 dB
(+5dB).

. IBS DAS VSWR test results should better
than <11 for DAS.

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

i. IBS DAS link budget should ensure uniform

distribution EIRP per antenna with a
variation of +/-2db, with EIRP per antenna
not exceeding 8dBm for UMTS including
antenna gain for 3-meter height and
14dBm including antenna gain for double
height ceilings, lift shaft antennas.

j. Dedicated lift antenna solution to be

planned in lift shafts for building having
more than G+14 floors and in buildings
with lesser than G+14 floors antenna to be
plannedin the lift lobby subject to signal
attenuation based on the lift construction
material.
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k. Handover overlap region between sectors

to be minimized to 5% of floor area within
rxlev <-80dbm and should be plannedin
low trafficareasin Horizontal sectorisation.
For vertical sectorisation, 1sector should be
configured for 8 to 10 Floors maximum or
lesser subject to floor areas.

. Minimum 5 dBisolation should be

maintained between indoor to outdoor
signals within the peripheries of the
Building.No Cell reselection to outdoor cell
while inindoor 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
should 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 values recommended: <105 for RSSI/
RSCPand <-T10 RSRP for LTE).

. Cellreselection and handover from
outdoor toindoor within +/- 5m when
entering the building.

. Cellreselection and handover from indoor
to outdoor within +/- 8m when exiting the
building.

. 2GIBS DAS to be designed at 37 dBm per
TRX with 2TRX per sector.

. 3GUMTS DAS to be designed at 43 dBm
(CPICH at 33dBm) per carrier with 2 carrier
per sector.

. 4G LTE DAS to be designed at15.2 dBm
RSRP (46 dBm RSCP) per carrier with

2 carriers per sector barring high traffic
venues like shopping malls, exhibition halls,
stadiums will have 4 carriers per sector.
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. In Active DAS system power sharing
between bands will be equally distributed
between both operators (Ooredoo and

VFQ).

. In Active DAS system sharing between
technologies per bands will be equally
commissioned for both operators
(Ooredoo and VFQ).

. In Active DAS System Remote Unit output
power should be calculated based on

the design capacity per technology and
number of technology per band.

. In Active DAS System Remote Unit
configured per sector should take into
account the impact of Noise Floor addition
on Cellular RAN. Limit UL noiserise to
maximum 3db in Cellularin normal low
traffic usage scenario.Recommend to limit
maximum 5 Remote units per sector.

. In Active DAS System Fiber Link Budget
loss between Master Unit and Remote Unit
should be less than or equal to 8dB.

. Traditional DAS is unlikely to support 5G
bands henceitisrecommended toincrease
the fiber density to all the IDF Rooms
dedicated for the 5G solution and addition
of a pair of CAT6A Ethernet cables along
the trunk dedicated for Wi-Fi Access point
design.
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7.8.3 DAS component

a. Allcomponents of IBS BoQ proposed
should be wide band, supporting frequency
bands from 600-4000 MHz.

b. Antenna tosupport frequency bands from
600-4000 MHz both in SISO and MIMO
options.

c. AllIDAS components except the antenna
should have a PIM rating of =160 dBc @ 2x
43dBm.

d. Stadium arena Antenna should have a PIM
rating of - 153 dBc @ 2x 43 dBm, other
antennas should have a PIM rating of =150
dBc @ 2x 43 dBm.

e. Point of Interconnect DAS components
should have a composite power of 300
watt or higher, with individual maximum
Input RF power per port at 100 watt or
higher.

f. Pointof Interconnect DAS components
should have a minimum power per port
isolation of 25db.

g. DAS components proposed should be from
the approved list of DAS OEM Vendors
recommended by operator.

h. 24 Core (LC/APC port should be at both
end) Single Mode Fiber to be pulled from
Main HUB to each Remote HUB.

i. Single mode Fiber Optical cable with the
specifications below will be requiredin
order to connect the Remote Units to their
designated Master Unit. SF fiber optic cable
with APC connectors.
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J- Minimum requirements for the Fiber Optics
cable are:

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

* Max.length between the Remote
Secondary HUB and the Main Telecom
HUB is assumed to be within limit of
5km.

e Fibershould be terminated and spliced
in the telecom rooms.

e OTDR testresults should be within 6db.

7.8.4 DAS Antenna,
componentsand RF
cabling Deployment
Guidelines

a. Horizontal RF Cables can be laid using
existing cable trays (space of 100 mm)
or separate cable tray to be provided by
Client with TOOmmx50 mm. RF cable can be
laid for small distances <10m using support
bars available.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 mm) or a separate
cable tray to be provided by Building
Management with 300mmx50 mm. (RF
cables cannot be routed along with AC/
Electrical Cable Trays).

¢. Sharp @0deg Cable tray bendis not
recommended for RF Cable. Maximum
cable tray bend to be 45deg recommended.

d. RF cables can berouted using a saddling
in basements/technical areas were cable
trays are not available/provided.

e. The RF cables should be threaded through
the pre-installed cable ties,and when the
RF cableis fully installed the cable ties will
be secured to the cable trays.
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" Vertical & Horizontal Cat 6A / Fiber Cables
can be laid using existing cable trunk (space
of 100 mm). If there is possibility separate
cable trunk to be provided by Building
Management with TOOmmx50 mm.

. On completion of the Installation VSWR
and PIM test Report to be submitted.
VSWR should better than <1.3 for DAS and
PIM143dBc or better.

. PIM test to be certified with testing being
carried out at DAS all 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.

j. Iftheantennahastobeinstalledonthe

gypsum ceiling, then temporary access
panels are required on every antenna
locationin-order to fix the antenna &
complete the DAS work.

. All Passive components of IBS BoQ
proposed should be wide band supporting
600-4000 MHz.
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8. Wiring Scenarios

Glungill Qi .A

This document covers the following building

types:

. Residential towers

. Villa complexes

J Shopping malls,

. Hospitals

J Groups of shops and retail outlets,
. Hotels

. Schools

J Warehouses and sheds.
. Labor accommodation
. Smart home system

J Bulk services

The wiring scenarios are provided as
illustrations and guidance. Itis understood
that eachindividual building will have specific
floor plans, wall layouts and distinct room
locations that will necessitate customized
cable pathways and node locations.

81 Residential Towers

811 Multi Dwelling Units (<100
connections)
There are two possible scenarios:

Scenariol

If the total number of connectionsis more
than orequal to 16, then the customer has
the option to lay high capacity riser cable,
terminate some of the fibersin each floor,and
thenlay horizontal drop cables for each flat.

Scenario 2

If the number of connectionsisless than

16, the customer has the option not to use
Telecom Room Type B but replace it with Fiber
Aggregation Point (FAP) to serve that small
number of customers.
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Figure 4 - Multi Dwelling Units (= 100 connections)
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8.1.2 Multi Dwelling Units (>100

connections)

Notel

For optical cable placing, there are THREE (3)

different scenarios:

a. One - Fiber optical cable laid vertically
from the Telecom 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.

¢. 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.
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Figure 5 - Multi Dwelling Units (> 100 connections)
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8.2. VillaComplexes

Typically, a Villas is a building in which the

potential number of connectionsis usually

less. The following design in Figure 6,8and 8

solution can be considered to deliver the FTTx

services.

a. Each Service Point shall be connected to
the Primary Home Distribution Box (PHDB)
with T(ONE) containment sufficient to
carry 1(ONE) Fibre Optic Cable of 4F and
2 CAT6 cables. This containment’s length
shall not exceedinany case 80m. If the
distance between Service Pointand PHDB
is more than 80m, then Service Point shall
be connected to the nearest Secondary
Home Distribution Box (SHDB).

b. Each Service Point shall be connected to
the Primary Home Distribution Box (PHDB)
with either fibre 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

52

alid dlegao 8.2

Auld Jldll (né doinell alingill aac ughy Lo dale
12 8g 6 Jasull (nd (llill ,oronill jlicl taog
wnisoll ddigrll il ciload oudil

ol dgainll doad dhdida dingiuay i
(AT dalg diglay (PHDB (ljioll pjgill
dicly allls o 1olg Uils) dyign Wi dils ool
Ugb jglaiy Ui ung (6 didll Go uililag al il
ddluuoll cila 13lg .0 80 b il nd dlngll dia
21jgill quwoldl dgainllg doaall dhdi G
do2All dhdi gl watd io 80 o 4l yljioll
ngili (ljio 21jgi (Ggain wydll

ol Ggainll doad dhdids dibgi way .
duigaull Gl Ul ditay Lol (PHDB) yujioll pyjgill
Agji gi (WLl psue (nilid gi @l Ul nely)
unle eliy ellag 6 didll ailla Go (oao J1é dgaao
Gila 13lg .l Glhill yhyeg ddlwell alilhio
ol Ggainllg doaill dhdi gy ddlusoll



Standard on Inbuilding Wiring

pHDB is more than Q0m, then Service
Point shall be connected to the nearest
Secondary Home Distribution Box (SHDB).

c. Thisrequirementapplicable for Single Villa
with one floor, Single Villa with Multiple
floor, Single Villa with Multiple Tenants as
below connection scenarios.

8.2.1 Single Villawith one floor

Figure 6 - Single Villa with One Floor
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8.2.2. Single Villa with Multiple
floor
Figure 7 - Single Villa with Multiple Floors
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Note1

If the total number of sockets on floors other
than the ground floor is more than 4, the
customer has toinstall CAT 6 cable according
to the number of sockets and terminateitin
main Copper Patch Panel.

Note 2

If the Category-6 cable length between
sockets and copper patch panelis more than
Q0m, designer has to revise the plan to adhere
with the requirement.

8.2.3 Single Villa with Multiple
Tenants
Figure 8 - Single Villa with Multiple Tenants
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8.2.4. Compound of Villas (=100
connections)

In large development project comprising
tens of villa type houses, a local underground
duct network with atleast 100 mm diameter
ducts should beinstalled. The underground
duct network should be connected to the
lead-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
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ducts with not less than 100mm 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 ducts required
depend on the scale and overall design of
adevelopment. Therefore, developers are
highly recommended to co-ordinate with the
Network Operators for the actual need.

Figure 9 - Compound of Villas (< 100 connections)
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8.2.5. Compound of Villas (>100

connections)
Inany villas or compounds having more than
100 connections and in all multi dwelling units
(MDU) complexes, a Telecom Room must
be provided to serve this type of residential
complexes so that theyare of type Aor
B atleast, and the service delivery to the
residential unitsis as mentioned previously in
paragraph 8.2.4.
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Figure 10 - Compound of Villas (> 100 connections)
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8.2.6. Existingand New Homes
Internal Wiring

The home cablingillustrated in this subsection

covers two scenarios:

a. Existinghomes where cabling either
already exist. In some cases existing
installations may have some inherent
constraints which make it impractical or
prohibitively expensive to upgrade anditis
assumed thatin those cases no upgrades
will be carried out, and

b. New homes, where outside plantand
internal wiring installations meet these
requirements. This section demonstrates
how one set of wiring can be used within
the home, with up to three service
providers, delivering different types of
services to the client.

Although this section refers to home wiring,

the guidelines apply to buildings units by

following the recommendations set outin this
section above.

8.2.6.1 Existing Home Wiring

There are two possible scenarios in which

an existing home has been wired, with and
without a Home Distribution Box (HDB).In
the firstinstance the appliances within the
home can either be wired directly to the ONT
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device,and in the second scenarioan HDB can
be installed which allows the internal CAT6
cabling to be terminated within the HDB
patch paneland then connected to the ONT.

It may be the case thatin someinstallations
High Speed Internet services may have been
installed together with a wireless router

(i.e. IEEE 80211b/g/n standard) to minimize
internal wiring requirements.

Whilst it may be unusual for a home to buy
services from all three service providers,
should the client wished to do so, it may

be possible to adapt the existing wiring to
support all three service providers. For new
installations all internal wiring should be CAT-
6 or better, as specified in section 5 of this
document.

Where a HDB has not been provisioned (or
existing ones do not meet requirements as
per section 8 of this document),a new HDB
should be deployed. The service providers
should terminate their wiring at the back of
the HDB patch-panel using CAT-6 wiring.
Existing home wiring should be terminated
with RJ45 connectorsinside the HDB. This
will allow for services to be patched within the
home, according to the clients’ requirements.

82.6.2 NewHomeWiring

Itis expected that new home wiring will
comply with all requirements as laid out in this
document.

8.3. ShoppingMalls

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 provided in section 811and 812 are
applicable to shopping malls.

Aouly Al yujioll gjgill Ggain il (aed ddlill
awljioll gijgill daglUsla didslall 6 didll Galls claily
dugnll @l adly [@lingt of

Uload (i’ of dil thcol! o (wiill dlloc (Aol 1d
"Jigl)" (nalwl apgijlan po depuull dule ijill
allhio Juldil (IEEE 80211b/g/n oo wwun)
AuAlallaluayil

210300 Aloxall Uroall ity il linoll ué do dl
oludll id droallue) 3 galg.dilill doaill (agjo
dagagellalingillduai thoollto ughay add el
duillg 4l dloaall (iagjo Lod ocalldiuo
duslallalayill grod Ggai uiuay.dyaall aliayill
138 (10 5 oudll 1d 3120 9@ Lo alidi gi 6 didll o
Situal

©0ac gi) aljio g1jgi Ggaib j1dgi oac dlb yd

133 (10 8 owud!l Aldhiol 3gagoll Ggaindl duli
yujio mjgi (§gain wuayi l@aic waid (aitudoll
©oay dnlAll allall clail doadll (nagjo yileg .
Jujioll jgill Ggain dagl o (ndlall cjall (nd
Gllall clail ua Lo .6 didll ¢l il ol 231wl

U3 Ao ¢, 45¢b Aldngos ddill ddjioll
cloall alilhiol lddg Jjicll Uala cloaall Jingis

Jjliodl ynd Glusyill 8.2.6.2
daaall

20 dyxall djioll Glubill ddlgii ul pdgioll Go

138 (1d ayle (pgniall gaill ke Glilhioll pioo

Al

dyjlaill Gguwill Gleoao 8.3
d212i0 (199 e djlic dylaill Gguiill dlaodo
a8l ddliro adigog ddlite ilhhio dl3 dilngll
dingi hldig dnnie alila Aljluue ulhii giag

811 (owudll (nd dylgll Cwlall Gihii dldi
Ayhill gguidll dlecao wile 8129

57/(L



Qatar 2022£

84 Hospitals

Hospitals are multi dwelling units with
different floor plans, wall layouts and distinct

Glaalngll daaaio Glang (e djlic alidiiiwoll
8g el ddlito pdlgog ddliao Clhh?

room locations that will require customized Aldtuo Uingi hldigdnnae allls ljluwo wlhif

cable pathways and node locations. The
scenarios provided in section 811and 812 are
applicable to Hospitals.

Figure 11 - Multi Dwelling Units (> 100 connections)
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(Fibre or copper) that are required to travel
between distribution boxes. The final riser
sizing will depend on the cable deployment
option thatis adopted by the building
designer.
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8.4.2 Cabling Requirements

o Utility Room (UR) shall be connected with
either 1(ONE) 12F Fibre optic cable or 2
(TWQO) Cat6 cables to the telecom room.
Cat6 cables can be deployed provided that
the distance from the utility room to the
telecom room does not exceed 90m and
the bandwidth requirements for the end
points are satisfied. For distances above
Q0m, fibre optic cable is recommended.

e FEach Shop/Office/Nurse Station/Patient
Ward/Patient Room shall be connected
tothe nearest FAP with 1(ONE) 12F Fibre
optic cable to telecomroom. The 12F
usage are as follows 4F for telecom, 4F
for telecom services and 4F are reserved
for maintenance and future service
expansions.

* Riser cablesshall have enough capacity to
accommodate the total number of fibres
(telecom + smart services) connected to
each Floor Aggregation Point (FAP) and
spare capacity for each floor.

* Thefinalriser cable sizing will depend
on the cable deployment option thatis
adopted by the building designer.

8.5 Groupof Shopsandretail

outlets
This scenario can be considered as below

8.51 Multi Dwelling Units

(=100 connections)
If the total number of required connectionsis
more than or equal to 16, the customer has the
option tolay high capacity riser cable, terminate
some of the fibersin each floor,and lay the
horizontal drop cables for designated areas.
If the number of required connectionsis less
than 16, the customer has the option not to
use the Telecom Room Type B, but replace it
with Fiber Aggregation Point (FAP) to serve
the small number of connectionsin the
designated area.
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Figure 12 - Multi dwelling Units (more than 100 (Ang100 1o Jial) daanis diihug Tlang - 12 Yasiall
connections)
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o | 3
8.5.2 Containment clgihdlallhio 8.5.2
Requirement :

e Each Utility Room (UR) that is part of Ul -Uloaall Go lejp dauud- ddljo daic s o
services shall be connected to telecom d5 uilndio uiiigh go allnill da [@lingi
room (TR) with 2 (TWO) separate dvignall @l o (1) 20lg dils ol uwlio laio
containments, each suitable to carry 1 Jiuny 6 didll als Go (2) audil gulilag 12F
(ONE) Fibre Optic Cable of 12F and 2 (TWO) L3l |J_L080 db il um ailngill aiB dgb iglais
CAT6 cables. These containments’ length EJULDJ’UI&Q;C"Q Lgal;ojlcm;cuucm Lcils
shall not exceed in any case 80m.If the L . LT . ey

. . Jdl Gdlpoll daje dingiunid.lio 80 Go pal
distance between UR and TRis more than i ot
80m, then UR shall be connected to the o T J .
nearest Floor Aggregation Point (FAP). Gbﬂ-' U}G“L“iO/PlOLJﬁ LJ-'-DQ—'rC)J—'U' R

e Each Shop/Office shall be connected to the didlbloaio s .l L:H.-'T!Qbﬂod-.'.-DﬂﬂJ.-OQ-'
nearest FAP with 2 (TWO) containments, Ghlag12F duignll @l go (1) aolg dila doal
each sufficient to carry 1(ONE) Fibre Optic aiadgh jglaiy Yiuay.6didll (o (2) il
Cable of 12F and 2 CAT6 cables. These 1fio 80 Ul (i na Ailungtll
containments’length shall not exceedin dow aial igas cun aclnll il olhi ni Ul
Jnycose Bl (wlail gl L) SIS 2103 latio Gl

Risers shall be designed to have enough
capacity toaccommodate all the cables
(Fibre or copper) that are required to travel
between distribution boxes. The final riser
sizing will depend on the cable deployment
option thatis adopted by the building
designer.
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8 5.3 Cabling Requirements
Utility Room (UR) shall be connected with
either T(ONE) 12F Fibre optic cable or 2
(TWO) Caté cables to the telecom room.
Cato6 cables can be deployed provided that
the distance from the utility room to the
telecom room does not exceed 90m and the
bandwidth requirements for the end points
are satisfied. For distances above 90m, Fibre
optic cableisrecommended

e Each Shop/Office shall be connected to
the nearest FAP with 1(ONE) 12F Fibre optic
cable to telecom room. The 12F usage are as
follows 4F for telecom, 4F for smart services
and 4F arereserved for maintenance and
future service expansions.

* Each Service Point within the Buildingand
outside the Shop/Office shall be connected
tothe nearest FAP with either Fibre optic
cable (4F/12F) or UTP (Cat 6) cable based on
the distance and bandwidth requirements
of the endpoint.

* Riser cables shall have enough capacity to
accommodate the total number of fibres
(telecom + smart services) connected to each
Floor Aggregation Point (FAP) and spare
capacity for each floor.

e Thefinalriser cable sizing willdepend on the
cable deployment option thatis adopted by
the building designer.

8.6 Hotels

Hotels are short term lodging establishment
hence the possibility of potential connections
is very less. Most commonly, the hotels are
requesting few number of FTTx connections
tobeinstalled eitherinside the MTR orinside
their data center then the latter will be
distributed through their own network. See
below most populated scenarios
e |fthe number of required connections
islessthan 16, the customer has the
option not to use Telecom Room Type
B, but replace it with Fiber Aggregation
Point (FAP) to serve the small number of
connectionsin the designated areas.

hyllallhio 853
duign wli ity Lol Galyoll ddje Jingi uay
daye (] 6 didll alhla Go (2) uelbls gi12F anlg
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Adlnidl ddje qul Gdlyoll ddyé (o ddluuel!
(il Ghill aldhie eldiiwl ol dig o 90
Q0 (e uji (il Aldlunoll duuilly. dilaill bldil
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dhdigydl uibo / piodaUibgi ol uliuay
Wl Go (1) 0lg dils oladiwl dityl groad
ol1il olig.allnill dde (ul 12F diigrall
Ciloaall 4F g cillni ] 4F (ulilla 12F dils
doxAll vilewgig dilnl jaaj 4Fg.diaall

2Jbguitollddlydord dhdidadingivay o
Lol dwyi aroai dhdi widl witell / pioll
2gjila gl (4F /12F) diign @i dila olaaiwly
dllhio uile eliy 6 didll bo 1020 fe Uga20
Ailaill dhdil (il Ghill ghyeg ddluuoll
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+adnill) Gl gulea Ul aaell wlatiw
Ayl it dhdiJ4ar dlniell (bl Cloaall
Gilb Jal duulioll diblin Ul djadllg

s wle aclnll bl gilaill ool aoioww o
nitoll cono alivhy (nall il

Jaliall 8.6
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dvgrull ALl allnil o Juld hac Galidlh alhi i

dldiioll doaall Cilago JAla Lol [ainii oil FTTx
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gt 16 (o Udi diglholl cilungill aac gla 1yl e
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8.6.1 Multi Dwelling Units
(=100 connections)
Hotel building service

apartment
If the total number of connectionsis more
thanorequal to 16, the customer has the
option tolay high capacity riser cable,
terminate some of the fibersin each floor,and
thenlay horizontal drop cables for each shop/
tenants. lllustrationis provided in Figure 12.

8.7 Schools

For smalland medium sized schools, the
potential connections are less, and the below
design can beimplemented to deliver the FTTx
services.

8.71 Single Villa School

Scenario
If the number of required connectionsisless
than 16, the customer has the option not
to use Telecom Room Type B, but replaceit
with Fiber Aggregation Point (FAP) to serve
the small number of connectionsin the
designated areas.

Figure 13 - School Scenario
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8.7.2 Multi Dwelling Units
(=100 connections)

Universities normally will have multiple
buildings for different departments within
the same campus/compound. The campus
can be divided into buildings with different
departments and offices. If the total number
of potential connectionsis more than or equal
to 16, then the customer has the option to lay
high capacity riser cable, terminate some of
the fibersin each floor and lay horizontal drop
cables for each designated areas.

Figure 14 Multi Dwelling Units (=100 connections)

=6

Same as depicted in the top floor

Same as depicted in the top floor

8.7.3 Containment

Requirements

» Each Utility Room (UR) thatis part of
services shall be connected to telecom
room (TR)with 2 (TWQO) separate
containments, each suitable tocarry 1
(ONE) Fibre Optic Cable of 12F and 2(TWO)
CATO6 cables. These containments’length
shall not exceed in any case 80m. If the
distance between URand TRis more than
80m, then UR shall be connected to the
nearest Floor Aggregation Point (FAP).

Home Duct
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Each Office/Classroom/Staff Lounge shall
be connected to the nearest FAP with 2
(TWO) containments, each sufficient to
carry T1(ONE) Fibre Optic Cable of 12F and 2
CAT6 cables. These containments’ length
shall not exceedinany case 80m.

Risers shall be designed to have enough
capacity toaccommodate all the cables
(Fibre or copper) that are required to travel
between distribution boxes. The final riser
sizing will depend on the cable deployment
option thatis adopted by the building
designer.

8.74 Cabling Requirements

Utility Room (UR) shall be connected with
either 1(ONE) 12F Fibre optic cable or 2
(TWO) Cat6 cables to the telecom room.
Cat6 cables can be deployed provided that
the distance from the utility room to the
telecom room does not exceed 90m and
the bandwidth requirements for the end
points are satisfied. For distances above
Q0Om, Fibre optic cable isrecommended.

Each Office/Classroom/Staff Lounge
shall be connected to the nearest FAP with
1(ONE) 12F Fibre optic cable to telecom
room. The 12F usage are as follows 4F for
telecom, 4F for smart servicesand 4F
arereserved for maintenance and future
service expansions.

Each Service Point within the Building and
outside the Office/Classroom/Staff shall
be connected to the nearest FAP with
either Fibre optic cable (4F/12F) or UTP
(Cat 6) cable based on the distance and
bandwidth requirements of the endpoint.

Riser cables shall have enough capacity to
accommodate the total number of fibres
(telecom + smart services) connected to
each Floor Aggregation Point (FAP) and
spare capacity for each floor.
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e Thefinalriser cable sizing will depend
on the cable deployment option thatis
adopted by the building designer. The
adopted cable deployment for the building
will be compliant with the deployment
optionsin thisdocument.

8.8 Warehousesand Sheds

Typically, a warehouse is a building for storage
of goods in which the potential number of
connectionsis usually less. The following
designin Figure 15 solution can be considered
todeliver the FTTx services.

8.8.1 Single Warehouse

Figure 15 - Single Warehouse
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8.8.2 Multi Dwelling Units daagio dlanggidjlho 20208.8.2
(=100 connections) (dlng100 =)
WAREHOUSE dralos daeio Ulo dnigaill Gjlhall Glecol g4y
COMPOUND dipdll niboll ynd lungill diilhel ughlg ddlite

Atypical warehouse compounds will be having Uadul i (il oronill ALdif hot.aaell dagano

multiple buildings under different ownerships J13goi Wjal goaol16

and the possibility of connectionsin individual
buildingis limited in number. Following design
in Figure 16 can be implemented for a typical
warehousing compound.

Figure 16 - Warehouse Compound uilhio pods - 16 Yaisisll
WAREHOUSE WAREHOUSE
OFFICE OFFICE
STORAGEROOMS STORAGEROOMS

Compound Telecom Room

Fiber Aggregation Fiber

&= F/0 Point Terminal Box

PatchPanel  OQutside Duct OFCCable FTB
| =

89 Labor Accommodation dloallgaww 89

In most likely cases, there are two scenarios ungl Ulooll gaud ylib dlia . alhll uléi gid

for Labor accommodation. Followings A Ul tauuod! ] ddgndl @l Ul olhi augji

FTTH System arrangement inside Labor il Jauudl duolidll dlall aia (nd Jleall

accommodation isrecommended in this

standard.

a. Incase of permanent and large multistory danaio dpihg doily doc UAhlol agagdlh i A
labor accommodations, itis required tolay Jal dndio diign wlui dila 2o ofl dilghll
separate drop fiber cable to each room & ud aungill ap.dauidl ppho (Ggain wihyigdaye
install ONT box. lllustration is provided in nldill go ujel 17 Jaoudl

Figure 1/ for more details.
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Figure 17 - Multistory Labor Accommodation
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b. In case of small labor accommodations
with less number of rooms, Lay CAT 6-
from each room Socket (maximum cable
length allowed is 70mtrs) to Tel.room and
terminate on patch panelsinstalledina
cabinet. lllustrationis provided in Figure 18

for more details.

Figure 18 - Small Labor accommodation
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810 SmartHome

This section of the standard is required to
reflect new needs or solutions to serve new
technical developments, future initiatives

like smart HOMS. Any future network design
needs to consider following minimum concept
of functionsin smart buildings:

e Allows managing the system from
anywhere and anytime through mobile
phone, tablet or computer.

» Controllights based on time & occupancuy.
* Detectdooropening & movement.

* Control remotely air conditioning.

e Turnonorofflightsorafan.

e Startthealarm bell when smokeis
detected.

e Controlthermostats based on schedules &
occupancy.

* Ensureentrydoorsare closed & locked
remotely.

e Monitor video cameras.

e Automatically shut off water when leaks
are detected.

e Receive spoken alerts,announcements &
reminders.

» Controlenergy costs based on usage and
projections.

* Ensuregarage doors are locked before
bedtime.

e Detectvehiclesentering.

* Power off audio & video equipment at night
orwhen notinuse

8.10.1 General Technical
requirement

Following points can be very useful for future
Smart connected homes:

e Extending wireless coverage for Villas,
electrical sockets to be available near
Staircases (both floors) — helpful to pair
wireless repeaters for extending coverage
from one floor to the other.
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* Network Sockets for Outdoor Cameras
or Wi-Fi AP: Points for network (RJ45-)
sockets (Weatherproof) to be available
on the Rooftop and at least 2 corners of
the boundary walls, which may need to be
monitored.

e Electrical Sockets for Outdoor Cameras
or Wi-Fi AP: Points for Electrical sockets
(Weatherproof) to be available on the
Rooftop and atleast 2 corners of the
boundary walls, which may need to be
monitored.

* Network Sockets near the TV in living room:
At least 3 network points to be available
for having connectivity for STB, Smart TV,
Media Server/NVR.

* Socket Outside for Power Meter, Parking.

811 BulkServices

This kind of service solution usually applied to
projects/buildings that are having theirown IT
network (single tenant) and system operator
such as, universities, banks, airports and other
similar establishments. In this type of buildings,
the client shall have an own IT server room and
dedicated main telecom room with the type A
or Bto be allocated for the parties for telecom/
network equipmentinstallation. Letter from
the client should be provided during the design
stage confirming the bulk service and explaining
the service required to be provided up to the
clientIT room. The exactleadinductsand the
technical requirements related to telecom
cablingand EM requirements will be determined
during the design stage based on the client’s
service requirements.
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9. Technical
Specifications

duidll Gldnlgoll .9

9. Technical Specifications

Section 80 contains the basic requirements
for the phusical elements of the internal
cabling, closures and connection hardware
components for buildings network services.

Itis critical that good housekeeping practices
be enforced inside the telecommunications
closet with cables organized neatly and
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.

°A Telecom Room

The following applies to all telecom rooms, as
appropriate given the size and space:

e Theroom must be easily accessible
authorized personnel 24 h/day, (all days
including weekends). The room must be
clean,dryand free from dust and secured
from unauthorized entry

* Adequatelightingand minimum of four
20 ampand 240 volt AC.Mains outlet
from a dedicated circuit breaker should be
provided

e Theroom must be provided with a good
earth rod of not more than 5 ohms

e Thedoor opening for the room should
swing outwards

» Thefloor, roof and surrounding wall of
the telecom room, should be free of any
concealed water/drainage pipes and air-
conditioning ducts passing through

* Theroom must be provided with an
emergency light, a smoke detectorand a
firealarm
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Standard on Inbuilding Wiring

* Ifthetelecomroomis proposedinthe aldodl Githllnd adlnidlddje pljidl oilal e
basement, an automatic sump draining 20 Uolaill \_ﬂﬁJ_JLonglk_G_IJD_JroUDJJ_LGg_ILD_LG
system must be provided to handle water alollypudd
seepages

Q11 Telecom Room TypeA (i) boill Go OULNTUI ddpe 911

Type A telecom rooms are u.suallg large and 5linig &4 (i) hoill Go allnill e ggai Lo dale

need to be fully integrated into the general Ciloallg olall it Jaid uid Uols 203 ]

building structure and associated services dojilll do |uﬁng$U Lﬂ_ljg LanJ:_uJ_oJI

to have the necessary space, lighting,
environmental controls, and operational
support. Additional requirements are provided
in Section O Annex A.

Ragi oly .ol ocallg diigll hulgnllg delnig
1daloll 12 owudll (na drdlnyl aldhiol

91.2 Telecom Room TypeB (W) bhoill o GULNTYI dd)c 91.2
a. Telecomroom type Bsize and layout () hoill to CniUI ddye oy dosy i
includes: -l Lo lAoLonig
e Minimum floor plan size of 4m wide x 4m 4XLDJ.CrO4dJDJ_iJ|dDLLU.O.”LLOL_ﬂ.DiLJ|JJJ| .
long. : Jab o

e Theroomshallhave a minimum clear

Jliol 3ucdagall claijl Jdi Jiuay o
Adlginle ddjall ngiag gy

/duulio digarig.dap delnl laLd Ggay ui vy g
ddjall clga didii (nlc djadg

height of 3m.
* Theroom shallhave nowindows.
b. Shallhave good lighting, proper ventilation,
air circulation and room filtration capability

toenable Go dipinill dledeillguldnloll delid g o

* Labelsand warninginstructions to be draub dig) 2o Jio1ddlo
read from a distance of Tm with normal Blasll dhuuill dlagell e dailill djlall agar »
or corrected-to-normal vision. wnalall nbedud! Glhill Gon dlaaell (nle

* Dissipation of heat generated by active (Culmipmd daja 41) digio Gloja 5 4w Lo i -
equipment to maintain equipment J1ag.(Culaimd daya113) digio daja 45
within normal operationalrange - thatis, Auwui dighy 857 l Uni dighy
between 50C (41oF) to 450C (1130F) and dighnll Ghlioll (nd Ualito ugy dudiuill e
in humidity up to 85% RH. JUﬂUQngUgﬁJ;ﬁQJJ/d_LCLLDﬂgd'JpJﬂg

* Trouble free operationin desert, marine C Anylall a_|_|_|JI L_rLG m_”_wu - Iq

and industrial areas where dust and
particulate contamination may be
common in the outside environment

c. Phuysical Access and Security dlaooll Gollg (ledll Aldill .o
e Service provider (SP) operation and dilnllg Jiouudll (nabgol aghy Gluog e
maintenance staff shall have 7-day, 24- ©ollall Alaill diilaol (SP) doaall agjol Guallill
hour access to the room. dapall (|
* Theroom shall have sufficient safe wla tol doc Udaos dagall gioiigiuay o
working access for personnel when 2icg laldi gl dlagoell Jdi aic (ulolall
shifting or relocating equipment and for lgall olaAiuwl

the use of tools.
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* Theentrance door shall have a master lock
and a process to document, control and
logany access to the room. It is desirable
that the doorinclude a means to remotely
reportanalarm to a network or building
control center.

* Nowater pipes shall pass through the
ceiling or floor of the room.

* Nodrainage or sewerage services shall pass
through the ceiling or floor of the room.

Q1.3 Floor Aggregation Point
(FAP)

It can be a dedicated small room (any size)
or a space within a service room aslongasit
provides:

e Ready access by building ownerand/
or Service provider (SP) —i.e,shallbeina
common area that can be easily accessible
by SP operation and maintenance staff.

» Sufficient working space around the
equipment to permit maintenance, repair
and relocating of equipment as well as the
safe use of tools.

* Good lighting, proper ventilation and air
circulation characteristics as noted above
for the telecom Room Type B.

Q.2 Distribution Box

Q.21 Building Distribution Box
(BDB)

a. Shallbe astandard 19" steel rack (wall- or
floor-mounted).

b. Must be of adequate size to accommodate
atleast the following items:

e Optical Patch Panels for termination of
optical cables from all the flats (dwelling
units) in that particular building.

e Optical Patch Panel to terminate
ANP optical cable(s). Each ANP shall
terminate its cablesin separate Optical
Patch Panel.
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Standard on Inbuilding Wiring

e All Service Providers’ active and/or
passive components.

e 4-wayPDU of 240V AC (BS1363 UK
standard with isolated breaker of 30A)
dedicated to Telecommunications
Services.

e \lerticaland horizontal cable
management.

* Space to coil ANP optical cable(s) for
maintenance purpose (max of 3m).

e Anycustomer equipment (switches,
routers, etc....).

¢. Must be accessible from all sides (front,
back, right and left) with lockable doors with
atleast 6500mm of clear space.

d. Must have cable entries from top and
bottom.

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

f. Mustbeinstalledinaneasytoaccessarea
with good lighting, proper ventilation and
air circulation. A BDB shall not be installed
inany inaccessible, high humidity or water
condensing areas.

g. Earthing (grounding) facility must be
provided for all metallic components with
asingle bonding point to connect to the
building grounding system.

h. Anyinternal wiringand Low Voltage (LV)
power cables must be separated by a
distance of atleast 50mm.

i. Foractive BDB units, a convenience
outlet (240V AC) shall be provided for
test equipment of the Service Provider
maintenance and operations technical
staff.

9.2.2 Floor Distribution Box
(FDB)
a. Shallbe awall mounted 19” steel cabinet or
rack (Wall mounted at a height of 120 cm

above finished floor level) and located close
torisersinside telecom closets.
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. Must be of adequate size (not less
than 30cm(L) X 30cm(H) X15cm(D)) to

accommodate at least the following items:

* Optical Patch Panels for termination of
optical cables

e 4-wayPDU of 240V AC (BS1363 UK
standard with isolated breaker of 30A)
dedicated to Telecommunications
Services.

¢ \erticaland horizontal cable
management.

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

e Anycustomer equipment (switches,
routers, etc....).

. Must be accessible from all sides (front,
back, right and left) with lockable doors

with at least 600mm of clear space.Itis
preferred that 750 mm of clear working
spaceis provided in front of equipment
when access door is open.

. Must have cable entries from top and
bottom.

. Asingle conduit of atleast 25 mm (Tinch)
internal dia, black and of uPVC material
should be provided from each floor
distribution box to the indoor equipment
cabinet of each office, residence, flat and
otherindependent areasin the same floor.

. Each floor distribution box must only be
linked to living units on the floor where itis
located.

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

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

i. Thedistribution box should have one

50 mm (2 inch) conduit to the rooftop
of the villa, from the cabinet or from the
telephone entry duct location, in order to

provide access to cables from the antenna.
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Standard on Inbuilding Wiring

. A dust-free ventilation mechanism must be

available (grid doors, replaceable filters and
/ or ventilation fans).

. Must beinstalledin an easy to access area
with good lighting, proper ventilation and

air circulation. A BDB shall not be installed
in any inaccessible, high humidity or water
condensing areas.

. Earthing (grounding) facility must be

provided for all metallic components with
asingle bonding point to connect to the
building grounding system.
.Anyinternalwiringand Low Voltage (LV)
power cables must be separated by a
distance of atleast 50mm.

. For active BDB units, a convenience

outlet (240V AC) shall be provided for

test equipment of the Service Provider
maintenance and operations technical staff.

9.2.3 PrimaryHome
Distribution Box (PHDB)

a. The PHDB must be protruded / mounted

on the wall with 4 lockable compartments.
(All) doors must provide a dust-free
ventilation mechanism (grid doors,
replaceable filters and / or ventilation fans).

. SP compartment shallaccommodate the
following:

* Four(4)-wayPDU of 240V AC (BS1363
UK standard with isolated breaker of
13A) dedicated to Telecommunications
Services.

* Two (2) Optical Network Termination
units (ONTs).

e One(1) Fiber termination Box (FTB).

* Simple cable management to minimize
bending stresses on cables and enable

clear unambiguous identification of
optical fibres.

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

e SPcompartment door must be lockable
with a master lock.
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c. Customer compartment shall

accommodate the following:

¢ Asaminimum, 24 Ports CAT-6 Patch
Panel for villas or 8 Ports CAT-6 for
flats (thereis no actual limit on the total
number of portsif customer demandis
for more).

e 2-wayPDU of 230V AC (BS1363 UK
standard with isolated breaker of 13A).

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

* Anycustomer equipment (switches,
routers, etc...).

* Must have capability for cable toentry
from all sides with grommets and seals
for cable entry ports and openings.

. Must beinstalled in readily accessible

area with good lighting, proper ventilation
and air circulation. The PHDB shall not be
installed eitherininaccessible or hazardous
areas such asinaccessible corners,

areas of high humidity, prone to water-
condensation, adjacent to boilers, chillers
or otherindustrial motors used to service
building systems.

. Must be dedicated to the unitthatitis
locatedin.

. Thelocation of the indoor equipment
cabinet should be ata common point,
where all the internal conduits meet and
the Structured Cabling System (SCS)on a
star topology can be installed. However, the
farthest socket must not exceed Q0 m from
the cabinet.

. The cabinet distribution box location
should not be adjacent to any electrical
distribution or bus bars.

. The cabinet distribution box should be
installed at a height of 120 cm above the
finished floor level.
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Standard on Inbuilding Wiring

i. Ifthe PHDB is made of conductive
metallic materials, an earthing (grounding)
connection point shall be provided and

utilized - a single point for the whole PHDB.

J. Anyinternalwiringand LV power cables
must be separated by a distance of atleast
50mm.

k. Allinternal conduitsshouldbe of a
diameter notless than 25 mm (Tinch) to
extend the structured cables from ONU to
SCS socket locations at each room

9.24 SecondaryHome
Distribution Box (SHDB)

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)

b. The boxshall be of adequate size to
accommodate any of the following
(decided by customer demand):

o CAT-6 Patch Panel (thereis no actual
limit on the total number of ports).

e Two(2)-way PDU of 230V AC (BS 1363

UK standard with isolated breaker of 13A).

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

* Anycustomer equipment (switches,
routers, etc...).

¢. Must have cable entry ports on all sides
to permit easy connection as well as
grommets and seals for these cable entry
ports and openings.

d. Must beinstalledinan easytoaccess
area with good lighting, proper ventilation
and air circulation. The SHDB shall not be
installed either in inaccessible or hazardous
areas such asinaccessible corners,
areas of high humidity, prone to water-
condensation, adjacent to boilers, chillers
or otherindustrial motors used to service
building systems.
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e. Must be dedicated tothe unititislocatedin.

f. Location of SHDB should take into
consideration Wi-Ficoverage wherever
possible.

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

h. Anyinternal wiringand LV power cables
must be separated by a distance of at least
50mm.

9.3 Risers

9.31 Vertical Risers

Risers are required in multiple-storey
buildings for the installation of telecom fibre
optic cables from main telecom room to other
floors.

Galvanized slotted iron cable trays (minimum
200x50 mm HDRF Heavy Duty, Return Flange)
should be provided from the main Telecom
Room, to each Floor Aggregation Point and
extended up to the roof telecom room

¢ Theriserstoeach floor must be
symmetrical and vertically in line with the
main telecom room.

¢ Where the main Telecom Room, Floor
Aggregation Points and Roof telecom
room are to be located one below the other
in vertical line, a continuous cable trays/
conduits must be provided with pull boxes/
access panelsatevery turning pointand at
interval of 15 meters each, up to the main
telecom room. Right angle or sharp bends
are to be avoided.

e |fabuilding consists of more than one
tower, all the above specified requirements
arerequired in each tower The towers must
be inter-connected at the main telecom
room, by separate cable trays of minimum
2 nos.and size 200x50 mm or through
floor raceways passing through a common
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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.

* Flexibilityin 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.

* Anotheralternative would be to use cable
racewaysintegratedinto plastic mouldings
that are designed to look like wood trims
and mouldings used along ceiling/wall
and floor/wall corners. The cablingis then
readily accessible but hidden from direct
sightinside the moulding products.

9.3.2 Horizontal Risers

The design of the horizontal distribution
facilities for each building depend on the
nature and telecommunications services
requirements. Developer should co-ordinate
with the service providersin 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
construction of floors. All the concealed
ducts/conduits should be kept straight.
Ducts/conduits with more than one bend
should be provided with adaptable box at each
turning for wiring work.

For buildings with small floor size, one 25mm
diameter concealed conduit from theriser to
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the outlet end of each unit should be provided.
For large floor size buildings, horizontal trunking
system should be provided for cable running.

94 Optical Fiber Cable

The optical fiber cables used within buildings
shallrequire adequate fire resistance ratings
Low-Smoke Zero-Halogen (LSZH) materials
and mechanical robustness performance

for theinside applications of placementin
tallriser 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
operationsinvolved in the installation

and construction phases of cabling the
building. See Section O Optical Fiber Cable
Specifications for details.

941 Optical Fiber Termination
Box (FTB)

a. Shall be wall mounted.

b. Must be“Indoor type” rated with applicable
fire resistance and mechanical robustness.

¢. Have the capacity to terminate four
(4) fiber strands using fusion splicing
technique and accommodate spliced fibers
in splicing organizers / cassettes.

d. Shallhave four (4) LC simplex adaptors,
each equipped with 1.5m pigtail terminated
with LC/APC connectors. Connector
insertion loss shall not be more than 0.2dB
andreturn loss shall be better than 55dB.

e. Characteristics of the optical fiber
terminatedin the FTB shallbeas per ITU-T
G657 A2.

f. Shall have flexibility, adequate working
space and ease-of-accessibility to the
fiber splicing trays and cable management
elements.

g. Shall have guiding rings and quiding tubes
to minimize mechanical stress and facilitate
fiberidentification and traceability.
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h.

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

9.4.2 Optical Fiber Patch Panels

a.

b.

Shall beinstallable in a standard 19" rack
with wall mounting as an option.

Shall have atleast 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.

Characteristics of the optical fiber shall be
as per ITU-T G657.A2.

The panel should have a locking system,
cable clamps, be compactinsize and use
compression fittings.

Shall have flexibility and provide

easy access to the fiber splicingand
management, with slide in/ slide out
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 Mustbe able to hold minimum of 12
fusion or mechanical splices per tray
with sleeve / mechanical-connector grip
facility.

¢ Must have enough space to hold up to
Tm coil of each fiber.

* Optical fiber must not sufferany
attenuationinside the tray due to
curvature radius.
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* Eachsplice tray shall be protected by an
individual cover

e (Cascaded trays must be easily accessible
without damaging existing fiber.

9.4.3 Fiber Splice Box/
Enclosure (FSB)

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

. Itshould have a locking system, cable
clamps, be compactinsize and use
compression fittings.

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

. Shall have sufficient splice 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.

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

e Must have enough space to hold up to
1m coil of each fiber.

* Optical fiber must not sufferany
attenuationinside the tray due to
curvature radius.

e FEachsplice tray shall be protected by an
individual cover.

* (Cascaded trays must be easily accessible
without damaging existing fibers.
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9.4.4 Optical Fiber Patch Cord

a. Shall be factory made with LC/APC simplex
connector on each end.
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. Return loss of the patch cord with
connector shall be better than 55dB.

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

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

. The overall diameter of the patch cord shall
not be more than 2mm.

. Outer jacket shall be Low-Smoke, Zero-
halogen (LSZH) materials or Flame
Retardant PVC (FR-PVC).

945 Unshielded Twisted Pair

(UTP) Cable

. AllUTP cables used in internal wiring must
be at least Category-6 rated balanced
cables.

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

. 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
towithstand the temperature extremes
and diurnal cycling between hot days and
cold night conditions.

. Depending on the customer application
and likelihood of electrical induction
problemsin alocation, twisted-pair cabling
with metallic shielding - STP (Shielded
Twisted Pair) cable or FTP (Foil Twisted
Pairs) - can be used if required.

94.6 UTP Termination Point

(UTP Outlet or Socket)

a. AllUTP outlets usedininternal wiring must

be at least Category-6 rated.
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b. Terminations shall be done using IDC dnljl) diidiqg ,oLoni olaiwl cl@ill ol gl u .
(Insulation Displacement Contact) Auulicll iyl ¢ilgal go (dljlall daloll dusollo
design and technique with matching and
appropriate tools.

c. AllUTP outlets must be a shuttered utoaoll e ilall Adlio groa ughl Glu .
RJ45 socket and preferably of “Keystone (o Ugad i dndig RJ45 Glle wuidal dlgngo
Module” to help minimize contamination of ingill nd dacluuell "Ggivuah pigoi”
the termination.
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insuch away that the plug latch will be Gulgi ugai ui ilon wile angill 1am acluug
on the underside. This orientation helps wulilhg aigaill bo (nglall cjall (nd wuo Uil
to ensure that the contact springs are at Lale pdioud (il Alwgdl gi juell diye Jdi ggat

the top of the socket and therefore less
susceptible to dust or dirt settling on them.
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b. Patch Cords must be factory-terminated
with RJ45 connectors on both ends.

Q.5 Ducting

9.51 External Ducting

Refer to Section 150 Annex D - External
Ducting Specifications

9.5.2 External Ducting Entry
Box (Optional)

a. Theentryboxisareinforced concrete
structure, with a heavy duty Ductile Iron
Frame and Cover of rating grade ‘A'and
size is 60x60x80 cm. The cover shall have
marking as “Telecommunications”.

b. Thelocation of the entry box, depends on
the location of existing/proposed external
line plant.

c. Theentry boxshould be constructedata
maximum distance of Tmeter from inside
the plotline. Due to the variables involved,
itis essential to consult at the design stage,
to decide the location of the entry box and
entry pipe. The consultants/ contractors
must not deviate from the stipulated
location.

d. Anearthrod must be provided at theentry
box. The required earth resistance should
notexceed more than 5 ohms.

e. Each Entry Box is equipped with entry pipes.

Entry pipes for the entry box are uPVC
ducts. These ducts are to be extended from
the entry box towards line plant location.

e Entry pipesshould belaid at a depth of
60 cm from the proposed finished paving
level. The entry pipe must be protected
with concrete to prevent damages

e Entry pipe should be extended 1meter
from plot limit towards outside the plot.

* Theentry pipe should be of uPVC
material and of black color
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* Theopenendsof the entry pipe must be
properly sealed, to prevent entry of sub-
soil materials and ingress of water

* Location of entry pipes must be clearly
marked, above ground for easy location

e Building contractors shall be responsible
tolocate theinstalled entry pipes onsite.

* Noright-angled sharp bends should be
installed throughout the duct length,
except one wide-angle, long radius bend
(factory made) at the terminating end of
the duct, inside the main telecom room.
Alternatively, at the location of the wide
angle bend, a cable pull box of minimum
size 600(L) x 700(W) x 800O(D) mm must
be provided

* Entry pipes must be provided with a draw
rope made of nylon of minimum of bmm
diameter.

9.5.3 Inter-Distribution Box
(DB) Ducting

a. Preferably to be of u-PVC (unplasticized
PVC) 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 50%b6 by volume at the design stage.

c. Sharporacute (less than 90°) bends must
be avoided, if possible. Whenever bends are
required, use smooth gradual bends that
maintain the minimum bending radius of
the cable.If sharp or acute (less than Q0°)
turningis unavoidable, use junction boxes
that can be easily accessed in the future.

d. Anyinter-DB ductshall maintain a
minimum clearance of 50mm from LV lines.
If crossing is unavoidable then it shall be at
anangle of 90°.

e. Ductsshall not be laid under wet areas such
as kitchens or bathrooms.
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Standard on Inbuilding Wiring

9.5.4 Home Ducting

a.

Shall be constructed in star topology. If not
possible,a maximum of four (4) sockets
can be connected in series (Daisy Chain).
This shall not affect the UTP cables’star
topology.

. Home ducts are preferably to be of U-PVC

pipe materials. Other solutions such as
surface floor boxes with Gl ducts or skirting
multi-compartment trunking are also
acceptable.

The percentage fill of any home ducting
solution used to distribute cabling must not
be more than 5090 by volume at the design
stage.

Sharp or acute (less than 90°) bends must
be avoided, if possible. Whenever bends are
required, use smooth gradual bends that
maintain the minimum bending radius of
the cable.If sharp or acute (less than Q0°)
turningis unavoidable, use junction boxes
that can be easily accessed in future.

Any duct shall maintain a minimum
clearance of 50mm from LV power lines.
If crossing is unavoidable, it shall be atan
angle of Q0°.

Home ducts shall not be laid under wet
areas such as kitchens or bathrooms.
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10. Installation
of Equipment
and Cabling
Procedures

L4 dlelp] .10

dlagoll
alulallg

101 General Guidelines

The reliable performance of the fiberand
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 fibre, 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.

2. Visualinspections completed duringand
after the installation and construction
work Evidenced by documentation and
certifications by installation contractor as
wellas by quality inspection reports taken as
part of acceptance of the as-built network
by the service provider, building owner and
otherinterested stakeholders.

10.11 Quality Inspections
- Checklists and
Documentation

Generalinstallation guidelines and quality
checklistitems that can be used to help
minimize plant damage and maximize
performance and reliability of the inside
building network include the following items.
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Standard on Inbuilding Wiring

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. The inspection of allincoming
materials and the use of correctly sized
and matched tools for cable work (fiber

and copper pairs) shall be part of quality
assurance procedures for any construction
and installation project.

. Check Engineering Drawings - Network
schematics and engineering drawings shall
be available and include 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.

. 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
housings 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 cables,
fiber cables, connectors and termination
blocks. Incorrect tools orincorrect use

of tools canlead 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.

. 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.
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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 opticalloss (OTDR) or transmission
performance (e.g, attenuation,impedance
and crosstalk) of the key spans will be
available and include:

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

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

¢. Home Span = From HDB toindividual
connection point (e.g., wall jack or
socket).

10.1.2 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, Written checklist based
on the items discussed below and 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. Theinspector shall look in all the
accessible places for certain warning signals
such as the following:

£ 90

clai aljluisl Guigi uay - ditall alaiol wingi .5

wngl @aloiclg ubsll olhill (ulaill Jgidll

Auapdll claill bldig dauwull ol dypai ylo

yunull addll dlndio wyjei dldlo jagii ¢yl

clai gi (ol (niojll ol yulheil yulido)

dogldallg tnagill Jlioll duw wnle) JlujUl

:Jouuig.aLildell dnlgdl (alaillg

oyl iiojll ol wulaeil wolido i
J1d dignll hghall dugjhll dingtll BLdi
witoll ot dAdi ] ol aibaell
ol dgainll gi (il g1jgi Ggain)
(yjioll 2yjgill

ol i dhdi (o = (iblall (nitoll Alaiol g
Ggainll gi (nitoll gyjgi Ggain) unitoll
aujai dgain wl) ((jioll aijgill ol
Ujioll p1jgill Ggaing Wl il

Ul yjioll gujgill dgain Go = Ujioll laiol .2
Mo lioll duw (ile) diydll JInill dhdi
(uwwdoll gi 1o

L“[1_|.D.!J| wadall 10.1.2

Gt i ol adll Aliloe Gaab Gl Gaod
danid! pe puudl gi gndl Guéaill clppl tho) .aaaig
(g plino (o dhiuy Glgal degono oladiuwl
Gof (il pliell (ile cliy digiho daaljo doildg
utiofll Uholl wulheil wulidog alisi laiiudlio
ddlaill gadaioll gi aagioll ol

dlgh jloil ol Guéaill 1aa clai g di thoy
cj2 ojlivug Ui taolg clidlg ciill Gliloc Ualjo
Uloc 20 cillldo clpol danljoll gi Grdaill 13 (o
bl Gudnll oad (o 251l Gilgldollg cuayill
dall loil (16 aicg (i o@idieo (naog . Clelpllg
Judiwl ()

dingill Glagl anle ginudlypadll jnidy Uiy
il giljpg duaihll alolallg gijgill Gialing
Qullall alluo ot qul Lt pling 16 i uwuad
ud Gl yuidell (nle g adlni vl dljluuog
] ge iy lagldgngll gy il galoll o100



Standard on Inbuilding Wiring

a. Damaged Cables or Ducts - Abraded, split

or punctured materials caused by building
corners, installation hardware and tools, or
poor quality methods and procedures.

. Physically Stressed Cables or ducts -
Examplesinclude 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 lay
that willincrease noise and attenuation
particularly at higher frequencies.

. Cable “"Housekeeping” - Examine

cable trays, plenum spaces, equipment
connections and terminationsin
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 cable and arranging
fan outs at terminations and connections.

. 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 andin
regular use.

. Physical and Fire Protection — Cables need
adequate physical and fire protection

at wall and floor penetrations. Physical
supportis needed to reduce damage from
abrasion, physical impact and insulation
degradation from cold flow (creep) of
plasticinsulations 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.
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f. 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 inriser
and plenum spaces.

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

* Checks of untwisted lengths of Cat-6
data cables at terminations,

e Checksfor kinks or tightly curved fiber
sections.

e Lookingforloose connections -
Checked by applying a small pull out
stress on connection and patch panel
connections by gently pullingwith a
force of approximately 2-4 pounds
force on the cable/wire,

e Examine 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.
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Standard on Inbuilding Wiring

a. Minimize Physical Stress During

Installation — Sufficient slack cable shall

be provided during and after placement to
allow for connectorization, termination and
subsequentre-arrangement of cable pairs.
Cables should be blown into ducts or pulled
in ducts will less than TOON 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 feed - i.e, drop cables
down between floors rather than pull

cable up from floor to floor to minimize

the tension and stress placed on the cable.
Playout cable from bottom of reel to help
cable move without kinking, crushing or
pinching of cable.

. Minimize Bending Stress on Cables - The
cable pull lines will be straight with minimal
bends or pulling around pulleys or bends.
(i.e, nosheave wheels). Cables shall never
to be bent tighter than the larger of
manufacturer's recommended bending
radius Typically, this criteria means that the
data cables will not be bent at a radius less
than 8 times their diameter or for small pair
count cables not bent with a radius of less
than 32 mm.

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

. Afterinstallation 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 labeled in a clear, readable and
consistent manner.

. Pairs of the Category 6 cable shall not show
excessive untwisting at the connection
point -i.e, should not show more than
10-12 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
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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.

7 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 or incorrect use of tools
can lead to (1) poor electrical connections,
(2) physically loose connections, (3)
contamination of connector blocks with
small pieces of conductor (conductive
metal), and/or (4) damage to adjacent
terminal pins.

. Maintenance of Tools - Experience has
shown that the repeated use of hand
tools caninduce craftsperson fatigue and
reduce tactile feedback, as well as abrade
or blunt tool edges. For an experienced
craftsperson, tactile feedback canbe a
very accurate indication of connection
quality. However, the user fatigue and
deterioration of tool can easily lead to
less reliable and poor quality connections.
Electrically driven tools offer more uniform
connection quality for the inexperienced
worker but also are prone to use too high
aforce. The high insertion force may
damage the terminal block and adjacent
pairs with the worker realizing the problem.
Theinstaller shall provide documentation
that the correct tools are being used for
terminating the cable, the installer has
completed training and that the tools are
well maintained.
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11. Test Procedures

JLESYI Cilelp] 11

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

1.1 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.

CuSilldS o dhlgy dylialwdluisdldlos) way
of il duuhill gl duigallald Ul go Wils alaiol JAl

lagoll juidl 1171

gl doaiuuoll Lyl Glaeo o100 (o (Gdaill uw
UloAl ug.olraivud! Uid ddivue Jasu laipleo
12 4 dlaeoll dulao bo @Gdaill Gldoc gi vilngad
~dilall jLisl alheo Gonil Lo dale JdUl (nle [jauk

gi llg ahlidl aaal dnigoeill yioaell e Ugaaoll

ALl doildll (o Al

Test Set

Test Function, Use and Capability

General Purpose
Meter (Multimeter)

* Resistance, voltage and currents for the internal copper cables
» Checking for opens, shorts, continuity and so forth

Time Domain

* Portable hand-held units thatinject signal into optical cables and
provide a graphical representation of the transmission path based
on the reflected signal.

Reflectometer (TDR)

* Checkslength and attenuation coefficient of cable.
*» Capability to electronically save or print TDR trace/results.
* Excellent for locating troubles and problems in optical cable.

* These portable products consist of two test units (trans- receivers)
one asignalinjector and one the receiver.

Wire Map Testers

» Checks wire path looking for opens, shorts and cross pairs.
* Talk-set capability to facilitate testing.
* Capability to electronically save or print mapping results.

Automatic Cable
Tester or LAN tester

* Measures resistance, power, voltage, data rates, noise levels.

* Checks continuity, loop length and compares toaninternal
reference standard.

* Shall contain software to measure and automatically cable
transmission performance against variety of standards including
Category-6as per EIA/TIA568-C or equivalent standard.

e [tis desirable that the test sets can record crosstalk and
attenuation measurements and have the capability to
electronically save acceptance test results.
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These test sets should all be “Data-Safe”,
which means that oninitial attachmenttoa
cable pair or optical fiber the test set checks

if the cableis an active data line before any
other action.If the data lineis active, then the
test set asks userif he/sheis sure they wish
to further testline 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 featureis required for
any test sets used for daily maintenance and
repair operations.

Qualification testing shall be completed for
all new plant after it has been built or for older
plantimmediately after it 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 forany future examination
and troubleshooting of the network. This
testing should include frequency sweeps to
characterize the network fully.
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11.2 Fiber Cabling Testing

Testing for optical fiber spans shall be based
on visualinspection 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

e "Asreceived” cables - Thisisa quality
assurance check performed onrandom
selection of incoming cables to verify that
the documented cable specifications (fiber
counts, colors, markings, length, and optical
loss) supplied with cable reel match the
delivered product.

e AfterlInstallation - Thisis a quality
assurance check performed on every
span asinstalled to check for continuity
and help ensure no fiber breaks or cable
deformationsis present that causes high
losses or non-usable fibers.

e Acceptancetesting - Thisis the formal
certification that the optical network has
been tested and found to meet the design
specificationsin terms of optical loss, and
attenuation characteristics. These test
results are documented and stored for
futurereference and testing.

11.2.1 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 frequencyrange
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 asapplicable for solid
conductors.

"As received” cables - Thisis a quality
assurance check performed onrandom
selection of incoming cables to verify that the
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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
shall be 100 meters, unless otherwise specified.
The 100-meter length derives from the
Q0-meter maximum length of the permanent
cablelink, plus 5 meters at each end for a patch
cord or flexible connection link.

After Span Installation — Thisis a quality
assurance check performed on every span
asinstalled 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 - Thisis 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:

e DC Resistance and Balance
e (Capacitance
e Attenuation

* Insulation Resistance and DV Voltage
withstand

e Characteristic Impedance and Structural
Return Loss

e Return Loss

e Crosstalk and Attenuation to Crosstalk
Ratio

* Propagation Delay (PD) and Skew
e Jacket Leakage

These testresults are documented and stored
for future reference and testing.
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12. Annex A -
Additional
Technical
Requirements
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121 Telecommunications Room
Itis the responsibility of the building, dwelling or
unit owner to provide the Telecom room where
itisrequired as defined by the requirements
within this documentation. The standards

for Telecom room are defined elsewherein

the "Telecommunications Equipment Room
Requirementsin Qatar’document.

In general, the electronic and optical equipment
used in the building telecommunications room
locations should be designed to operate reliably
inambient temperatures between 50C (41oF)
and 450C (1130F) and in humidity up to 85%RH.
The equipment should also be able to operate
for short periods (e.g, up to 3-4 days) up to 550F
and as low as OoC as well as under Q0% RH.

12.2 Air Conditioning

Requirements
Itis the responsibility of the building, dwelling
or unitowner to provide the Telecom room
with adequate air conditioning to support the
equipment as per the most current European
Telecommunications Standards Institute (ETSI)
document reference EN 300019-1-3, pertaining
to Classification of Environmental Conditions;
Stationary Use at Weather Protected
Locations. At the time of publication of this
document, the current versionis ETSIEN 300
019-1-3v2.3.2 (2009-11) and can be downloaded
from the ETSIwebsite (www.ETSl.org).

12.3 Fire System Requirements
Itis the responsibility of the building, dwelling
or unitowner to provide the Telecom room

with a fire fighting system that conforms to
telecommunications use as defined elsewhere
in the "Telecommunications Equipment Room
Requirementsin Qatar’document.
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124 Telecommunication
Closets and Distribution

Boxes

The telecommunication closets and various

closure boxes shall be:

e |argeenough forterminal blocks and
interconnections to be mounted securely
and be readily accessible. The mounting
support needs to be secure so that push-
down tools and other connection tools can
be used with solid backing to facilitate a good
quality connection (IDC).

* Readily-accessiblein terms of physical
entrance space and internal working space
for workers and for entering/exiting cables.
The cable thatenters from a duct or through
holesin wall need to be arranged to provide
adequate space to bend cable without undue
stress and make stress-free connections to
the terminal block.

* Adequate working space to arrange cables
neatly and so provide sufficient space for
re-arrangement and future cabling activities
within the telecommunications closet.
Empty conduits/ducts should be sealed
and provided with pull tapes for future
work. Good housekeeping practices at the
connection pointsin telecommunications
closets and at wall jacks are critical to
achieving and maintaining a high speed data
service that may be up-gradedin the future.

125 Labelling

Theidentification plate must be installed at the
door entrance of the residential/commercial
units. The identification plate material could be
made of plastic plate or light metal plate with
the alphanumeric characters engraved onit.
And The sample of identification plate must be
submitted during design stage to the Service
Providers for final approval. The reference
number detail will be made available by the
Service Providers during the inspection stage.
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13. AnnexB

- Optical

Fiber Cable
Specifications
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13.1

Optical Fiber Characteristics

The geometrical, optical, Attribute Details Value
transmission and mechanical
characteristics of the fiber shall
conformto ITU-T G.657A2 for
4,12,24,48, 96 and 144F cable
for characteristics of a single-
mode optical fiber cable.
Mode field diameter Wavelength 1310 nm
1 Range of nominal values |8.6-95um
Tolerance +04 um
Cladding Diameter Nominal 1250 um
2
Tolerance + 0.7 um
3 Core concentricity error | Max O05um
4 Cladding non-circularity [ Max 1.0%0
5 Cable cut-off Max (rcc) 1260nm
wavelength
Uncabled fibre macro "Radius (mm) 15 10 75
6 bending loss No.of turns 10 |1 1
Max.at1550nm (dB) 0.03 |01 05
Max.at1625nm (dB) 01 02 |10
7 Proof stress Minimum 0.69 GPa
Chromatic dispersion 20min 1300 nm
coefficient 220 1310 nm
& 20max 1324 nm
SOmax 0.092 ps/nm2.km
Attenuation Coefficient | Max.from 1310nm to 0.4dB/km
1625nm
Max.at1310nm 0.35dB/km
Max.at1550nm 0.21dB/km
0 Max. allowed point 0.05dB
discontinuities at1310nm
and 1550nm
3Max. allowed variation  [0.1dB
Temperature rang -5%0 +70°C
Max.aging effect (25years) | 0.05dB/km
PMD Coefficient M 20 Cables
10 Q 0.01%
Max. PMDQ 0.20 ps/+/ km

'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 specifiedin this table.

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

3Variation 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. E
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13.2 Strength Elements
13.21 Central Strength
Element

The central strength element shall be of a
suitable nonmetallic substance such as FRP
(Fiber Reinforced Polymer) rod coated with
polyethylene and shall be designed to meet

wlall ocaynlic 1322
dijajoll dgdll pnic  13.2.1
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all mechanical strength requirements of the :alial
cable. Requirements of typical values for the
central strength member are shown in the
table below.
SN. Item Unit |Typicalvalues oLl daogll Al odl
. digodll Jouluo!l
1 N‘ommal Mm 2for12and 24 LGLL'-'“LlJsz 00 J_b_G_” 1
diameter fibre cable 24912 nowll
25for48, @llilal 25 N
Q6and144 144996948
fibre cable 2] - dualall 2
Specific Jdill) dieqill
2 ) - 21 .
gravity (uncqill
Tensile 1100 1141100) | JlAwl o il dgd 3
3 MPa o s
Strength (minimum) (uial
Tensil wiai1a5) 50 | dlawl b | aildolao
4 e P |50 (minimum) | | ) -
Modules 1141200) | Jlawl o dogldo 5
5 Flexural MPa 1200 (Ll wWlhoill
Strength (minimum) (U1iai12440) | Jlawl lus | clifidl Jolao 6
Flexural . doleo)
Pa |4
6 Modulus GPa O (minimum) (Liall
- Elongation to o 2%0 115 2%0) % dllhiwl 7
Break O (minimum) (il Jbgllaic
Load (Kg) to 900 1145900) N| (,025) dLoni 8
8 Elongation |N (mini ) (Lol dllhaiwl ol
of 02% e 0.2
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13.2.2 Peripheral Strength

Element
The peripheral strength element shall be of a
suitable aramid yarns or glass fibres wrapped
with plastic tape and shall be designed to
meet all mechanical strength requirement of
the cable. The peripheral strength element
shall be placed in between the plastic tape
and the swelling tape. Requirement of typical
values for the peripheral strength element are
shownin the table below.

ddphll Wilall oca polic 13.2.2
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SN. [ltem Unit Typical values a1 agoil |
o [Numberof y ber |20 21 e R 1
Aramid Yarns
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Note: Table valuesin Sections15.211and
15.21.2 are given as a general values, however,
any other values can be used subject to prior
approval.

13.3 Cable Make-up

13.31 Optical 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 Yarn embedded in the cable sheath.
The cable will contain no metallic elements
and be dielectric. Alternate designs having

all four (4) fibers on a central tube or as

tight buffer cable are acceptable, with prior
approval.
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12 Optical Fibers: The total number of fibers
in 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 fibers
in 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

96 Optical Fibers: The total number of fibers
in the cable shall be ninety six (26). Twelve (12)
fibers shall be encapsulated within twelve (12)
loose tubes

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

13.3.2 Loose Tubes

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

13.3.3 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 tubes shall be decided in such a way

to maintain cable sheath circularity. The
fillers shall completely fill the voids they are
designed to and shall not phase separate
under all operational conditions.
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13.3.4 Tight Buffer

Individual fiber shall be coated with yellow

PVCjacket of a diameter of 2.5+0.5mm each.

Each fiber shall be numbered as follows:

a. fromone to four for four fibers cable,

b. from one to twelve for twelve fibers cable,
and

c. fromone totwenty four for twenty four
fibers cable.

Fiber number must be printed on the PVC

jacket on each fiber atintervals of not more

than100mm. Numbers must be printed

in numerals and in writing such as: "1/

SEVENTEEN”, on the complete length of each

fiber’s buffer. The printing shall be permanent,

durable and not abraded during normal wear

and use.

13.4
13.41 Insideldentification

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 tapeis used thenit shall be
laid over the outer wrappings and under the
sheath.

13.4.2 Cable Size ldentification

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

Identification

surface of the sheath.
13.4.3 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.
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13 5 Sheath

The sheath shall be free from pinholes,
joints, mended places and other defects.

e Theminimum sheath thickness shall not be
lessthan Tmm for 4 and 12F 1.5mm for 24,
48 and Q6F and 2mm for 144 F cables.

e Thesheath shall bereasonably circular,and
the curvature of the external surface shall
not be concave atany point.

e 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

13.5.1 Ultimate Tensile

Strength
Tensile strength-at-break of the sheath

material shall not be less than TON/mm2.
13.5.2 Elongation at Break
13.5.3 Bend Test

The sheath shall show no signs of damage or
ripples after a bend test have been carried out
as follows:

* NolLoad Test:

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

e Full Load 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.

13.5.4 Rip Cord

a. Aripcord havinga minimum breaking load
of notless than 150N shall be laid under
the outer sheath of 2,4 and 12 fibre cables
respectively.

b. Tworip cords having a minimum breaking
load of notless than 250N shall be laid under
the sheath on diagonally opposite sides of
the cable for48, 96,144 and 192 fiber cables.
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13.5.5 FillingCompound

a. The fillingcompound 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 fillingcompound shall be safe to
handle and shall not adversely affect the
performance and color of the fibre, or the
constituent components of the cable,
throughoutits operational life.

c. Thefillingcompound shall be compatible
with the need to prepare the cable and
splice the fibers under field conditions.

d. Thefillingcompound shall be suitable
forinstallation and operation over the
temperaturerange -5°Cto +70°C.

e. Thefillingcompound 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. Datasheets for filling compound shall be
provided along with Tender documents.

13.5.6 External Diameter

The external diameter of the cable, when
measured by diameter tape, shall not be more
than7mm for 4F, 14mm for 12, 48 and 96 fibre
cable, 7/mm for the 144 fibre cables.
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13.6 ColorScheme

a. Color Scheme for Loose Tubes/Fillers
The loose tubes shallemploy the following
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color code: gLl
Tube No. Color ugil uaquil\ od)
1 Dark Blue Gole djji 1
2 Orange uuldip 2
3 Green JTak] 3
4 Brown Ui 4
5 Grey ualo) 5
6 White Watl] 6
7 Red ool 7
8 Black gl 8
9 Yellow jani 9
10 Violet gl 10
n Pink UD) 11
12 Light Blue Aild d)ji 12
Filler Transparent Waldiy dlehall edo

b. Color scheme for the Fibers shall be as
follows:

Fibres shall employ the following color code:
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13.7 Mechanical Performance

of Cable

a. Tensile Strength

The cable shall have sufficient strength to
withstand a load of value T = 981xWx3 N,
(where W = mass of Tkm of cable in kg). The
load shall not produce a total strain exceeding
0.25%0in the fibres, 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
cable shall not suffer permanent damage
when the cableis repeatedly wrapped and
unwrapped four (4) complete turns for ten (10)
complete cycles,around a mandrel of 12xDin
diameter, where "D" is the outside diameter of
the cablein mm.

c. Compressive Stress

The fibersand 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 cable shall be protectively packedin
drums to withstand transportation. The cable
design and packing techniques shall permit
the storage of all cable, inits original packing
(reelordrum).

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 andinstallation.

REFERENCES

1. BS 6234 - Specification for Polyethylene
Sheath

2. ITU-T G657.A2 - Characteristics of Bending-
Loss Insensitive single-mode optical fibre and
cable for the access network

3. I[EC794-IF5-Water Permanent Test
4. TIATIA-568-C.0; Generic Telecommunications

Cabling for Customer Premises
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14. AnnexC -
Category-6
Cable
Specifications

-2 Gloll .14
dlanigo
-6 diall alula

14.1 Insulated Conductor

Characteristics
Conductor - Each conductor shall be a solid
wire of commercially pure annealed copper,
smoothly drawn, circular in cross section,
uniformin quality, and free from defects. The

nominal conductor size shallbe 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 dielectricinsulating material
of sufficient thickness and properties to meet
the electrical requirements. The insulation
shall be uniform and applied concentrically;
consisting of 10090 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 meter when
measured at 2500 VDC or 7750 VRMS (AQC).

Adhesion - The adhesion of the insulation
on the conductor shall be such that the force
toremove theinsulation from the conductor
shall not be greater than 20 N when stripped
atarate of travel of 50mm per minute.
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Tensile strength and Elongation - The
average elongation-at-break shall not be less
than 100%b 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%b.

Resistance to Aging - After aging at 100°C
for 7 days, the insulated conductors shall
show no signs of cracking, splits or tears

when examined at a 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 atarate 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
conductor sample.

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.

Shrinkback - A150mm 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 differencein length
between the insulation and the conductor
shall not exceed 8 mm.

Twist Lengths - Appropriately colored insulated
conductors shall be uniformly twisted into pairs
in a way that ensures that meet the Category-6
transmission electrical requirements. The
average twist length of any pair in the finished
wire shall not exceed 150 mm.
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Insulation Color - Color coding is required so
that conductors andindividual pairs can be
properly and easily identified. Color coding shall
be accomplished by use of colored insulation

in combination with either single marks of a
coloredink, or an extruded colored stripe.

14.2 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)
andinterference (RFl) effects from external
electromagneticinfluences. These foils varyin
their shielding effectiveness depending on the
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
forthe application. The foil screenis 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
aluminium.

Jacket Ripcords - Jacket ripcords shall be
continuousin any length of wire and shall be
capable of consistently slitting the wire jacket
for the continuouslength of 0.75mat 23
+3°C without entanglement or damage to the
conductor insulation when examined under 5
x magnifications.

14.3 CableJacket
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 of thisdocument.
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Jacket Surface - The jacket shall be smooth,
free from holes, splits, blisters, and other

defects, and shall not adhere to the conductor

insulation or to the core wrap if used.

Jacket Thickness - Jacket thicknessis
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 T00%0. It is desirable that the minimum

elongation-at-break be at least 150%b.

Resistance to Aging - After aging at 100°C for
/ days, the average tensile strength-at- break

of the jacket sample shall not be less than
75%0 of theinitial value before aging,and the
average elongation-at-break shall not be less
than 5090 of the initial value before aging.

144 Electrical Requirements

Caterory-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 conductorin any reel or length of
wire shall not exceed 938 ohms per 100m
measured at 20°C. For nominal 22 AWG
conductors, the resistance of any individual
conductorin any reel or length of wire

shall not exceed 59 ohms per 100 m when
measured at 20°C.
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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 1kHz shall not
exceed 330 pF per100m

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 lossin dB at 100 meters measured at
20°Cshall not exceed

1.808 /() + 0.017 (£) + 0.2 / /(f)

where /= frequency from1to 250 MHz.

Theinsertion 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:

» Afactor of 0490 per °Cincreases from
20°Cto40°C for UTP (unshielded twisted
pairs) products

» Afactor of 0.6%06 per °Cincreases from
40°Cto 60°C for UTP (unshielded twisted
pairs) products.

* Afactor of 0.2% per °Cincreases from
20°Cto 60°C for foil-screened wire
products (also called FTP or F/UTP).

Insulation Resistance - Insulated
conductor(s) shall have aninsulation resistance
notless than 1500 megaohm-100 m.

Return Loss - Return loss of cable products
shall be measured across the appropriate
frequencyrange and shall not be less than the
values calculated from the equations below
where fis the frequencyin MHz.

For /from1to 10 MHz Return Loss (dB at 100
m)>20 +5log () 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(£/20)
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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
44.3-151og (#/100).

Power-Sum Near-End Crosstalk (PS NEXT) -
For wire products containing 25 pairsand less,
the Power-Sum Near-End Crosstalk (PS NEXT)
measured as dB at 100 meters between each
pair and all other pairs and shall not be less

than 423 -15log (#/100).

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 valuesin dB at 100meters shall
not be less than 24.8 - 20 log (#/100).

Propagation Delay (PD) - The Propagation
Delay (PD) shall be measured across the
frequencyrange and the PD valuesin
nanoseconds at 100meter shall not exceed
the values determined from the following
equation where f isthe frequency in MHz -

534 +36 / /(f)

Transverse Conversion Loss (TCL)
and Transverse Conversion Transfer

Loss (TCTL) - Transverse Conversion Loss
(TCL) isthe measured loss from a balanced
signal to an unbalanced signal measured at
the near end of the wire product. For wire
components, the TCL valueis 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
toan unbalanced signal measured at the far
end of the pairsin the wire product.
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Transverse Conversion Loss (TCL) - The
Transverse Conversion Loss (TCL) shall be
measured as per ANSI/TIA-568-C.2 across
theT1to 250 MHz frequency range and the
TCL values shall not be less than the values
determined from the following equation,
where { is the frequency in MHz.

TCL
(dB AT 100 m)

30 -10log (#/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 across the 1to 30 MHz frequency
range and the ELTCTL values shall not be
less than the values determined from the

following equation, where £ is the frequency
in MHz.

ELTCTL
(dB AT 100 m)

35-20log(£)

145 Complete Cable

Requirements

Cold Wrap Test - The completed wire shall be
capable of being bent without visual evidence
of cracks or splitsin the jacket after the wire
has been bentaround a mandrel 3timesin
three close turns within 30 seconds. The test
will be performed at -20 + 2°C. For wires with
an OD up toorequal to 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.
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Impact Test - The completed wire product
shall be capable of survivinga 3inch-Ibimpact
testat-10 + 2°C without visual evidence of
cracks or splitsin the jacket after the wire has
beenimpacted. 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,
theseriser-rated wire products shall meet
therequirements of UL-444 where the flame
height during the test shall belessthan 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) or less
* A peakoptical smoke density of 0.5 or less

* Anaverage optical smoke density of 015 or
less.

Jacket Marking - The outer surface of the
jacket shall be durably marked in black or color
contrasting ink with the following information:

* Manufacturer's Name or Code

* Year of Manufacture

* Number of Pairs

* Conductor Gauge — AWG

e Fireresistancerating

* Electrical transmission classification (i.e,
Category-96)

These markings shall be spaced at equal

intervals to and alternating with the

sequential length marking not exceeding 0.6
meters.
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Packaging - Premises wires are furnishedin a
variety of packages to facilitate deployment
in avariety of applications. Packaging can
include coils, cartons, small- and medium
sized reels, or other suitable configurations.
The wire shall be packed in conveniently sized
packages that permit tangle-free distribution
of wire from an unattended dispenser. The
wire shall be evenly and compactly packed
into one continuous length.

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 Insulations
and Jackets for Telecommunications Wire and
Cable.

7. UL 1581, Reference Standard for Electrical
Wires, Cables and Flexible Cords.

8. UL 1685, Standard for Vertical-Tray Fire-
Propagation and Smoke-Release Test for
Electrical and Optical-Fiber Cables.

9. UL 1666, Standard for Test for Flame
Propagation Height of Electrical and Optical-
Fiber Cable Installed Vertically in Shafts.

10.NFPA 262, Standard Method of Test for Flame
Travel and Smoke of Wires and Cables for Usein

Air-Handling Spaces.
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15. AnnexD -aqaloll .15
- External dlanigo
Ducting dlgidll
Specifications duyjlall

Multiple spans of external ducts with Joint Gilgidll (o danaio Gllungi gl dab ¢lia (jgali ad
Boxes in between may be needed to extend Jngil laiy dajivue hyy dialin agag go doylall
the cabling channel.In MDU scenarios, a /draoioll dibuudl Glangll Al (nd aillall dlid

dedicated telecommunications roomis part of Adyjlall algidll 4o lejy dnnaell Uil ddye 1ai
external ducting.

15.1 Ducts Jlgidll 15.1
Specification
Material Inner Diameter Available Length Color Duct Standard Type
HDPE T10Omm 58m Black D54
HDPE 50mm 3m Black D56
ulan\gol\
dlidll uolidll hoill aglll Aliolldghll wblall jhdll daloll
D54 gl 058 ©oloTO | daliall yule culiiy] (gl
D56 gl ©03 ©lo50 | daliall yulle culii] (gl

Formation and Requirements

Description No.of Ducts Remarks
Villa 1xD56

Additional 2xD54 from different direction need

MD 2xD54
s . to be considered for cable route diversity

The number of D54 depends on the final cablin

Joint Box to Joint From : o : P L :
. design asitisrequired to maintain atleast 50%

Box or Joint Box to 2xD54 to .

duct space for maintenance and any future
Telecom Room OxD54

expansion.
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Qlihiollg iigaill

Glhaloll Gilgidll aac wangll
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Joint Boxes or Handholes Jjlioll lingi Glalin gl hayl\ Galin
Joint boxes need to be located in the footway 1ic gi dluell joo J1d ngill Gnlin ghg uayg
orverge, in asafe location and be easy to ud [l dgngll dawwg ol Ulao (id ellag . aphll
accessin the future. The orientation of the byl Gualio dadli aladl ,olond ual lob idivuoll
Joint boxes window (access holes) needs to Gualin Ao’ .ilall bhal yawus Jadu (Aldill alaia)
be designed to facilitate the cable entry. Udai (il dlgidll aac (nle dalizoll olnllala byl
Different sized Joint boxes are based on the Laadgog itoll Gilng aacg hugll Ggain (il

number of ducts entering the Joint Box, the
location and number of joint closure.

Joint Boxes and Handholes Dimensions

Int 1D ions (mm) Maximum Number of Duct Ways
nternal Dimensions (mm .
Code Location of Normal Depth Extra Depth
Chamber Depth
L Length | W Width | D Depth Depth | Depth (i mﬁr)‘n ) D54 D56
- 5 75 - 6
JRC4  |915 460  |780 E‘I’ doslei 1 4 190 1 >
2 2 125 2 6
1 5 100 2 4
Footway/
2 3 125 4 2
JRC12 1170 680 740 Carriageway
(Roadwau) 3 2 150 4 3
4 - - 200 4 4
1 8 125 4 2
Footway/ 2 6 150 4 4
way
: 3 4 175 6 2
JRC14 12285 680 Q65 (CRaOr:'aldang:w)ag 2 3 500 5 2
J - - 250 6 6
- - 300 6 8
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Jiliol Wingi @ialing ingill @lin slaj

Cilgidll ljluso 222l (ndil aall
il Gooll yeuhll Gooll

dajell pdgo

(00) ul3lall aloyyl
oyl

D56

D54

Goall
(c00)

D56

D54

Goall
(D)

Wl
(W)

Jghll
(L)

/5

100

JRC4

780

460

915

JRC4

125

100
125
150
200

N[WOTN| O

WIN =[N —=] 1

JRCI12 740 680 1170

JRCI12

125
150
175
200
250 - -
300 - -

W|Ah[O|0of 1
Nlw N —=]

eI ENISIEN NI ES SN ES [N G311}
NI IeN N ENENEN FNENIN]IN] B

b / dliuo joo
dub /i Q65 680

2285 JRC14

Note: Manholes can be used if number of
D54 ductsis more than 6.

15.2 General Civil Considerations

* Allexternal ducts must be laid
underground.

e Ductstobe laid at 600 mm depth from final
ground level with pulling rope installed.

* Onlyoneslowbendisacceptable for Villa
connection through D56 ducts.

* Onlyoneslowbendisacceptable for MDUs
connection through D54 ducts.

e Alltelecomrooms of Type Ashall be
connected from two different directions
for diversity requirements.

* Maximum distance between the Joint
boxes shall not exceed 250 meters

e  Minimum of JRC12 shall be used to
accommodate FO (Fibre Optic) Joint
Closure.

* Sharporacute (less than Q0°) bends are
unacceptable and not permitted.

* Type of Joint Box depends on the usage
(i.e. JRC12 and JRC 14 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
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16. AnnexE -
Internal
Ducting
Specifications

(@) Galoll .16

Jdlanigo -
Jdlgiall
dulalall

For cabling inside buildings, microducts
(ducts with OD less than 25 mm) can provide
placement flexibility. In MDU scenarios,
individual microducts can be used to place
cable between distribution boxes and the
telecommunications jack (socket). A number
of colored microducts can also be bundled
under one outer sheath to formaninternal
multi-duct conduit for easier placement and
identification of cable runs.

Gilgidll jagi Gl trhod anilioll dal alylall duwudll
digjo (00 25 Go Udi (o)l 1hd ild Gigid) ddidall
,daaeioll diauudl Glangll Al (nd cudill (nd
dilall engl diadll ddidall cilgidll olaaiwl (hod
Uho) . adnil (A5lo) wutdog pujgill Gualin G
wllé cni digloll ddrdall Cilgidll (o 2ac pront eyl
Uo Jlgidll daaeio dudla dlid Jauuil a0lg o)ls
Olal Aljluue u1aig ghg @l Ui
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The microduct products are designed to
accommodate a single fiber optical cable
primarily for deploymentin a residential
orintrabuilding location through either
cable pulling or cable blowing procedures.
The microduct product shall be flexible,
lightweight, durable, and easy to install.
Microduct products consist of smooth or
micro-ribbed ducts and are shall be:

* Compatible with existing construction
designs and building configurations for
both riser- and plenum-rated applications,
including cable blowing apparatus.

* Abletoaccommodate single or multiple
microfiber cables of 2.5 to 8 mm diameter;
although the most common sizes
anticipated shall be fiber cables of 29 or 3.0
mm outer diameter.

* Allow cables to be safely deployed through
pulllines or strings using less than Q0-
120 Newtons of force, or more often
using cable blowing techniques at typical
deployment speeds of 30-60 meters (100-
200 feet) per minute.

Microducts are typically small-diameter,
flexible, or semi-flexible ducts with inside
diameters usually ranging from 3 mm to 10
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

16.1 Microduct - Size and

Material

Size - The standard sizes include the following
from which a microduct can be chosen to
match cable size and application. Various
material formulationsincluding PVC, LSZH
and fluoropolymers varieties are available
with differing fire resistance ratings to match
building application (general purpose, risers
and plenums) and customer needs.
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) ) Nominal Size (mm) (©00) ytow Ul yuldoll .
Designation 55 ID Bl hdll | oyl hdll drouudl
5mm (%) 50 30 30 50 (") 005
7 mm 70 55 55 70 0o/
85 mm 85 6.0 6.0 85 0085
10 mm 10.0 80 80 10.0 0010
12mm 12.0 10.0 100 120 0012
(*) Used for small 2-2.5 mm OD cables that Al jhdll ala dpenll atllall oadiud (%)
are blown into microduct. T ddidadlid nd lmadi ol wnill oo 2-2.5

The microduct products shall meet the nominal
ODs and IDs noted above within a tolerance of
+/-0Imm in their measured OD values.

Regrind - Microduct products shall have a
maximum of 5%b plastic regrind used in their
manufacture.

Aging - No significant changes (less than
59/0) in characteristic dimensions of the
microducts are allowed after agingat /75°C
for 30 days. The microduct shall have a
maximum longitudinal shrinkage of 2%
after conditioning at 75°C for 30 days. The
microduct product shall show no significant
changein color, surface appearance, and
mechanical robustness after conditioning at
75°C for 30 dauys.

16.2 General Design Features

The microduct product shall consist of a
smooth or micro-ribbed duct designed to
accommodate a single fibre optical cable
primarily for deploymentin aresidential or
intrabuilding location through either cable
pulling or cable blowing procedures.

The microduct product shall be flexible,
lightweight, durable, and easy toinstall. The
microduct shall have the ability to be cut
cleanly using standard tools.

Indoor microduct 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 85%b0 relative humidity (RH).
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The microduct product and accessories such
as end-caps, couplers,and mounting hardware
shall have no sharp edges or burrs that might
be hazardous to a technician orinstaller, or
otherwise damage any cabling placedinit
following the manufacturer’sinstructions.

Microducts shall be homogeneous and free
of any visible surface flaking, chips, voids,
holes, or cracks.

Microducts extruded over optical cable shall
not adhere to the cable sheath.

Microduct products shall be compatible with
common tools, equipment, and procedures -
specifically, ducts shall be:

* Provided onreels compatible with existing
reel handling equipment.

* Capable of being placed in underground
conduit using existing swivels, slings, links,
grips, winches, and winch lines.

e Compatible with existing rodding
devices (such as compressors or vacuum
equipment) used to place a standard pull
line inside the duct.

e Compatible with generally used telephone
cable lubricants.

16.3 Marking

Productinformation shall be permanently
applied on the outside surface of the duct

in readable characters atleast 1.6 mm high,
although characters of 3 mmin heightare
preferredif thereis sufficient space on the
microduct product. The information shall
include the product name and/or number and
the manufacturer’sidentification code, and
date of manufacture.

Theinformation shall be printed orimprinted
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 ductin
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readable characters, at least 1.6 mm high. The
markings shall be printed or imprinted with

a contrasting colorink atintervalsof 0.6 m
throughout the length of duct.

16.4 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 fibre cable shall be able to be pulled
through a test configuration thatincludes a
minimum of 100m of duct with atleast 8 x 90-
deg bends with radii of between 200 and 250
mm using pull forces less than 40 Ibs.

Ovality -The maximum ovality of the
microduct shall be 5% when tested at 50°C
for15days at 2 kg of weight per linear foot.

Coefficient of Friction - The maximum
coefficient of friction (CoF) for a cable moving
through these microducts shall be 0.35
without lubricant,and 0.30 with lubricant
orin pre-lubricated duct. Itis desirable that
the maximum sliding coefficient when using
lubricants or pre-lubricated duct shall not
exceed O15.

Tensile and Pull Strength for indoor
microducts

e The minimum pull or tensile strength for a
7 mm OD microduct product shall be 55 Ibs.
when pulled atTinch/min.

e Theminimum pull or tensile strength foran
8.5 mm OD microduct product shallbe 70
Ibs.when pulled at Tinch/min.

e The minimum pull or tensile strength for a
12 mm OD microduct product shall be 175
Ibs.when pulled at Tinch/min.

Elongation for Indoor microducts - The
minimum elongation of the microduct shall
be 2.5%0 when pulled to the following stress
levels at a tensile strain rate of Tinch/min:
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e 40Ibsforthe”7 mm microduct
e 50Ibsforthe 85-mm OD microduct
e 100 Ibsforce for12-mm OD microduct.

Impact - After animpact of 4 ft-Ibs at -50C,
the microduct specimens shall show

* Nodamage, cracks, or splits,
* Nodeformation greater than 1590, or
* Nomore thanal15%o changeinovality.

Bending Resistance - The microduct shall
be capable of being bent 180° over a mandrel
with a radius of 15 OD of the microduct at
-5°C. After this test, the microduct shall be
able to be straightened without damage.
After the bending testis completed, the
ovality shall be less than 5%o.

Pressure Burst Strength - The minimum burst
strength for duct shall be Q00 kPa) at 23°C +
5°C.

Chemical Resistance - Microducts shall

not stress crack or mechanically degrade on
exposure to typical cleaners and lubricant
chemicals that are routinely usedin
telecommunicationsindustry. Microducts
shall retain 75%b0 of their original pull strength
after 30-day exposure to the chemicals
specified below.

* Waterdisplacement lubricant - WD-40
* WaspandInsect Spray

* Genericcable lubricant -10%0 Igepalin
water

* QOil-andlatex-Based House Paints

* Alkaline solutions - 0.2N NaOH.

* Fuel-based liquids - Low Odor Kerosene
* Acidicsolutions - 390 H2504

* Cleaners- Ammonia-based cleaner

* 90906 Alcohol (isopropyl alcoholin water).
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Fire Resistance - Microductsintended for
intrabuilding use shall be rated and identified
as flame resistant. The products shall exceed
the following ratings when measured as

per Underwriters Laboratories UL @4 or an
equivalent fire resistance test.

e ULQ4V-2for Riser-Rated Microducts
e ULP4V-0O for Plenum-Rated Microducts.

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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17. Annex F -
Guidelines
for Network
Component
Usage

(9) Grloll .17
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Single Villa Complex of Buildings Bldg floors Bldg floors Shopping Group of
Villas (G+5)orupto (G+6) to (G+10) and malls shops & sheds
3000m2 (G+10) or more Orover
Bldg of 100 100 tenants
tenantsor or Bldg area
Bldg area more than
upto 7000 7000m2
m2
Entry Box Size: Size: Size: Size: Size: Size: Size:
60x60x80cm.| JRC-4 Joint JRC12 Joint JRC12 Joint JRC12 Joint JRC12 Joint | 60x60x80 cm
Location: Box (Telecom | Box(Telecom | Box(Telecom | Box(Telecom | Box(Telecom | with Grade A
Within the standard) standard) standard) standard) standard) cover
compound Location: Location: Location: Location: Location: Position:
andatMax | Dependsupon Within the Within the Within the Dependingon | Withinland
Tm from thelayout property, property, property, the layout plot where
compound near plotline. | nearplotline. | near plotline. lead-in
wallline Additional Additional Additional branchingto
Boxes at all Boxes at all Boxes atall other blocks
turning points | turning points | turning points end at turning
of lead-in of lead-in of lead-in points
Entry Pipes/| Asingle (2 Asingle (4") 2x (4")inch 2x(4")inch 2x(4")inch 2x(4")inch Asingle x
Duct inch pipes/ inch pipes/ pipes/ducts pipes/ducts pipes/ducts pipes/ducts [ (4")inch pipes/
duct towards ductstobe towards the towards the towards the towards the ductstobe
thevilla & extendedone | buildingand building and buildingand buildingand | extendedone
single x (2") meter outside four x (4”) fourx (4" fourx (4”) fourx (4”) meter outside
inch pipes/ the plotline inch pipes/ inch pipes/ inch pipes/ inch pipes/ the plotline
ductstobe towards ducts towards | ducts towards | ductstowards | ducts towards towards
extended Service the Service the Service the Service the Service Service
outside provider provider provider provider provider provider
the plotline Network. Network Network Network Network Network.
towards Internal Adiversity Adiversity Adiversity
Service Distribution entry route entry route entry route
provider within plot may also be may also be may also be
Network tobein provisioned provisioned provisioned
accordance
with Service
provider
advise
Apartment | 12U (H)x 600 [ 12U (H)x 600 | 42U (H)x800 | 42U (H)x800 | 42U (H)x 800 | 42U (H)x 800 | 12U (H)x 600
Indoor mm mm mm mm mm mm mm (W) X515
Distribution | (W) X515mm | (W)X515mm | (W) X800 mm | (W) X800 mm | (W) X800 mm | (W) X800 mm mm (D)
Cabinet std (D) (D) (D) (D) (D) (D) flush mounted
19"Rack | flush mounted | flush mounted | Standalone Standalone Standalone Standalone onwall
onwall onwall, per type 19” type 19” type 19” type 19”
villa equipment equipment equipment equipment
Cabinet Cabinet Cabinet Cabinet
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Floor Size: single villa. Size: Size: Size: Size: One
Distribution | One30x30x15 Size: One One 30x30x15 | One30x30x15 | One30x30x15 | 30x30x15cm
Box cmboxrecessed| 30x30x15cm | cmboxesflush | cmboxflushto | cmbox flushto | box flush towall
inside the wall box recessed towall wall wall Location: To be
foreach floor. inside thewall | Location: To be Location: Location: Tobe | providedineach
Location: foreach floor. | providedineach | Tobe provided | providedineach | floor Telecom
Convenient Location: floor Telecom ineach floor floor Telecom Closet
location with 1 Convenient Closet Telecom Closet Closet
meter free wall location with
space around one meter
andataheight | freewallspace
between40- | aroundandata
120cmabove | height between
finished floor 40-120cm
level. above finished
floor level
Main Norequirements Size: Size: Size: Size: Size:One
Telecom 2x3x3 (LxWxH) | 2x3x3 (LxWxH) | 3x3x3 (LxWxH) | 3x4x3 (LxWxH) 30x30x15cm
Room meters for villas meters meters meters box flush to wall
more than 10 Location: Location: Location: Location: Tobe
numbers Inthe ground Inthe ground Inthe ground provided in each
floor common Floor common floor common floor Telecom
area. area area. Closet
Floor No requirements No Size: Size: Size: Size:
Telecom Requirements Closet Closet (LxWxD) Closet Closet
Closet (LxWxD) 100x60x60 cm (LxWxD) (LxWxD)
100x60x60 cm Location: 100x60x60cm | 100x60x60 cm
Location: Incommon areas Location: Location:
Incommon area Incommonarea [Incommon areas
Riser Cable No No 20x5cm 20x5cm 20x5cm No
Trays Requirements Requirements cable trays cable trays cable trays requirements
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18. REFERENCES aslyoll.IA

ISO 9000, Quality Management Systems
UL @4 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 Use in Air-Handling Spaces.
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