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Figure C2. Horizontal Floor Distribution – Typical Grid and Branch Layout System
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Annex D
(Normative)

Recommended Manhole Design
	

Figure D1. Typical Manhole Design

Table D1. Typical Manhole Specifications

Manhole Frame and Cover

Carriageway level

Roof Thickness

Floor Thickness

11”

12”

6” 6”
9”

24”

2.5”

Internal Height

Sump Hole

Note: Length and width 
of manhole refer to 
drawing.

10.5
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Annex E
(Normative)

Recommended Structured Cable Design, Installation and Testing

Details of accessories part of the cabling infrastructure are as follows:

E1.	 Transition Points

E1.1	 General

Transition Points was used to provide a transition between cable types or configurations, 
for example from 25 pair to 4 pair or from round to flat cable. 

It is a source of cross talk and attenuation and shall have impact on the performance of 
cable runs.

E1.2	 Configuring Transition Points

If required, one TP is allowed between any FD and any TO.  The transmission characteristic 
of the 90m maximum distance of the horizontal cable shall be maintained. 

Cable elements at the TP shall be mechanically terminated.

The TP shall not be used as cross-connect and application specific equipment shall not 
be located there. 

The TP may comprise of only passive connecting hardware.

E2.	 Horizontal Pathways 

E2.1	 General 

Horizontal pathways define facilities for the installation of telecommunications from the 
FD to the work area.

Horizontal pathways encompass underfloor, access-floor conduit, tray and wireway, ceiling 
and perimeter facilities.

Pull boxes and splice boxes may be considered as horizontal pathways. In this guideline, 
pull boxes and splice boxes are considered as spaces. 

The pathway for horizontal cabling shall be designed to support all telecommunications 
media recognized by this standard. 

Horizontal pathways should not be located in elevator shafts. 

The designer should design a trunk and branch layout that allows the horizontal cables 
to be bundled along main corridors and office throughways, emanating from the Floor 
Distributor to all work areas. This would allow the installer to employ more efficient 
pulling methods and causes less disruption to the customer’s daily operation.

E3.	 Underfloor Ducting System

E3.1	 General 

Horizontal cableways or runways are required from the Floor Distributor or 
Telecommunications Closets to all telecommunication outlets in all rooms.
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There are a few methods in provisioning the ducting trunking :

a)	 Duct under the floor.

b)	 Pipes under the floor.

c)	 Hollow skirting along the wall.

d)	 Hollow dados along the wall.

e)	 Grooved picture rails or cable rails.

The one suitable in modern practice favours the use of (a) and (b) with the duct under 
the floor in rectangular shapes.

The material use for under floor duct shall be galvanized mild steel, fiber type, aluminum 
alloy or PVC with a minimum thickness of 1.6mm.

The under floor duct shall be buried 20mm to 25mm below floor screed level and their 
size depend on their distribution and the number of nodes required on a particular floor.

During the construction of the building, when under floor trunking system is assembled 
and screed being poured, extra precautions must be taken to ensure that the ducting / 
trunking are not damage and free from dirt and rubble.

The whole system shall be left clean and free from obstruction and fitted with draw wires 
before communication cables are installed.

E3.2	 Layout of Under floor Ducting System

E3.2.1	Grid System

Grid system type is suitable for office and shopping complex with a large open space. 
Grid layout system using under floor duct with 3.6m x 3.6m grid type with floor outlets 
at the junction point.

The size of trunking is 50mm x 25mm (2” x 1”) for grids but a larger trunking will be 
required from the cable riser to the grid.

E3.2.2	Branching Layout System

Branching layout is suitable for the office building or shopping complex with a permanent 
partition and corridors. The branching layout system uses a central feeder trunking with 
branches at suitable position, normally 3m to 3.6m apart is recommended.

The telecommunication outlets shall be provided on these branches at every 3m apart.

The central feeder trunking must be designed and run along the public corridor as close 
to the wall as possible.

E3.2.3	Perimeter Layout System

Perimeter layout is using skirting duct with 4.5m x 3m (15’ x 10’) open floor grids with 
detachable covers.

E4	 Conduit 

E4.1	 General 

If conduit is requested by the customer, the installer shall provide conduit of required size 
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and type where indicated on job drawings.

In addition, the installer shall provide accessories required for a complete conduit 
installation.

E4.2	 Types of conduit

All conduits shall comply with TIA/EIA 568A and 569.  The types of conduit recommended 
are:

a)	 Metallic tubing

b)	 Rigid metal

c)	 High impact PVC

E4.3	 Design Guidelines and Installation of Conduit 

Conduit runs installed by the installer should not exceed 30m or contain more than two 
90o bends without using appropriately sized pull boxes.

In a run requiring more than 2 bends or in excess of 30m, a pull box shall be installed 
between the second and the third bend as close as possible to the second bend.

Any single conduit run extending from a Telecommunications Closet shall not serve more 
than three outlets. 

Conduits shall be incrementally increased in size from the furthest outlet box toward the 
Telecommunications Closet. 

Conduits protruding through the floor in the Telecommunications Closet shall be terminated 
25 mm to 50 mm above the floor surface and should be labeled. 

The bending radius shall be as follows:
	

Table E1. Bending Radius for Conduit

Conduit Size Bend Radius
Less or equal to 50mm 6 times conduit size

Less or equal to 50mm 10 times conduit size

Fiber optic cable 10 times conduit size

The conduit fill table is as follows:

Table E2. Conduit Fill Table

Conduit size
(mm)

4 pair cable  
(units)

25 pair cable 
(units)

20 5 -

25 8 1

50 26 6

75 60 14

Conduits shall be reamed to eliminate sharp edges and terminated with an insulated 
bushing.

A fishtape or pullcord (nylon string) shall be placed in installed conduits.
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E4.4	 Outlet Boxes 

The following table depicts the size of outlet boxes for the numerous sizes of conduits. 

Table E3. Outlet Box Sizes for Different Conduit Sizes

Size of outlet box (mm) W x L x D Conduit trade size

50 x 75 x 64 21

120 x 120 x 64 35

100 x 100 x 57 27

E4.5	 Pull Boxes 

Pull boxes shall be used for the following purposes:

a)	 Fishing conduit runs

b)	 Pulling the cable to the box and then looping the cable to be pulled into the next 
length of conduit. 

E5.	 Cable Trays and Wireways Installation 

E5.1	 General 

If requested by the customer, the installer shall provide cable trays of required size 
and types when indicated on job drawings. The installer shall also provide accessories 
required for complete installation.

Trays and wireways may be located below or above the ceiling or within access floor. 

E5.2	 Types 

The following are the example of cable trays and wireways:	

a)	 Channel cable tray

b)	 Ladder cable tray

c)	 Solid bottom cable tray

d)	 Ventilated or through cable tray

e)	 Spine cable tray

f)	 Wireway 

E5.3	 Installation

Cable trays shall be supported by three basic support devices, namely cantilever brackets, 
trapeze or individual rod suspension. A support should be placed within 610mm on each 
side of any connection to a fitting. Wireways shall be supported on 1500mm centers 
unless designed for greater lengths. 
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Abrasive supports (such as threaded rod) shall have the portion within the cable protected 
with a smooth, non-scratching covering so that the cable can be pulled without any 
physical damage.

All wireways shall be compliant with TIA/EIA 568-A and 569. 

Cable bundles in wireway or cable trays should be tied every 300mm or less.

When installing the cable trays or wireways, the inside of them shall be free of burns, 
sharp edges or projections that can damage the cable insulation.

The wireway shall be an unbroken length when it passes through a partition or wall. 

Cables shall be properly fire-stopped when passed through cable trays or wireways. 

Cable trays and wireways shall not be used as walkways or ladders unless specifically 
designed and installed for that purpose.

A minimum of 300mm access headroom shall be provided and maintained above a cable 
tray. 

Care shall be taken that other building components such as air-conditioning ducts do not 
restrict access to cable trays or wireways. 

Figure E1. Headroom above Cable Tray

Avoid excessive weight on cable at cable tray rungs to reduce compression of cables at 
the bottom. 

Fiber cables shall be placed on top of copper cables. 

E6.	 Trunking

Cable trunking shall comply with the requirements addressed in TSIR (Technical Standards 
and Infrastructure Requirements). 

E7.	 Ceiling Pathway 

E7.1.	 General

Ceiling areas are sometimes used as pathways for telecommunications cable. 

E7.2.	 Considerations

Inaccessible ceiling areas, such as lock-in type ceiling tiles, drywall or plaster should not 
be used as distribution pathways.

The ceiling tiles are of the removable or lay in type and placed at a maximum height of 
3.4 m above the floor. 

300mm Headroom
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Adequate and suitable space is available in the ceiling area for the distribution layout 
recommended.

Raceways are provided where required by codes or design.

E7.3.	 Design Guidelines

The design shall provide suitable means for supporting cables from the Telecommunications 
Closet to the work area to be served. 

Suspended ceiling support wire or rod shall not be used for this purpose. 

Cable shall not be laid directly from the ceiling tile or rails. 

A minimum of 75mm in clear vertical space shall be available above the ceiling tile for the 
distribution cabling and pathway. 

E7.4.	 Utility Columns 

Utility column provide pathways for wires and cables from the ceiling to the work area. 

Utility column should be attached to and supported by main ceiling support channel. 

When utility columns are used, the main ceiling rails shall be rigidly installed and braced 
to overcome movement, both horizontal and vertical.

E7.5.	 Trays 

When a tray is used in the ceiling area, conduits from the tray to outlet zones shall be 
provided unless otherwise permitted by code.

E7.6.	 Telecommunications Closet Termination

Trays and zone conduits within the ceiling shall protrude into the closet from 20 to 25 mm 
without a bend and above the 2.4m level. 

E7.7.	 Hanging Pathways 

In suspended ceilings and raised floor areas where walker ducts, cable trays or conduits 
are not available, the cables shall be bundled with plastic cable ties with particular care 
taken so as to maintain the geometry of the cable.  

The cable bundling shall be supported with J-hooks attached to the existing building 
structure and framework at a maximum of 1.5m intervals. The bending radius and pulling 
tension of the cables shall be complied at all times.  The maximum height from the ceiling 
shall be 75mm. This is illustrated in Figure E2.

Figure E2. Hanging Pathways

 

 

1.5 m
Max=75 mm

No sharp edges Visible sag Cable is not tightly bundled
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The cable bundle shall be less than 50 4-pair UTP cables.

The cable shall not be supported by attaching it to the ceiling support system in ceiling 
plenum environments.

In addition, the cable shall not rest on the ceiling tiles. 

Plenum cable should be used in all appropriate areas. 

E8.	 Raceway Installation

If requested by the customer, the installer shall provide raceways of required size and 
types when indicated on job drawings. The installer shall also provide accessories required 
for complete installation. Figure E3 illustrates a typical raceway.

Figure E3. Typical Perimeter Raceway

All surface metal and Fiber optic raceways shall comply with guidelines published by EIA/
TIA 568-A and 569. 

Raceways shall be routed in such a way so that interference with removal and installation 
of lighting fixtures and devices of other systems that require servicing or operation can 
be avoided.

Raceways shall be supported from concrete ceiling or ceiling beams at 1.5m maximum 
span intervals. 

Raceways shall be provided to accommodate underfloor pedestal at 1.2m maximum span 
intervals. 

Sharp burrs or edges shall be removed from raceways.

The raceways when completed shall have no cracks or openings at coupled sections.

Radius fittings shall be provided for turns and offsets to accommodate obstruction or 
elevation changes and maintain minimum cable bending radius.
 

E9.	 Distributors: Floor Distributor

E9.1	 General 

The Floor Distributor on each floor is the recognized location of the common access 
point for backbone and horizontal pathways. 

The Floor Distributor shall be able to contain the telecommunication equipment, cable 
terminations and associated cross connect cabling. 

telecommunications outlet



TECHNICAL STANDARDS AND INFRASTRUCTURE REQUIREMENTS
FIXED NETWORK INFRASTRUCTURE70

The Floor Distributor shall be located as close as practicable to the center of the area 
served and preferably in the core area. 

E9.2	 Design Consideration 

E9.2.1	General

Floor Distributor space shall not be shared with electrical installation other than those for 
telecommunication. 

Equipment that are not related to the support of Floor Distributor shall not be installed in, 
passed through or enter the Floor Distributor.

E9.2.2	Size and Spacing

There should be a minimum of one closet per floor. Additional closets should be provided 
when:		

a)	 The floor area to be served exceeds 1000 m2 or 

b)	 The horizontal distribution distance to work area is more than 90 m

The additional Telecommunications Closet shall be one per 1000 m2. 

The multiple closets on a floor shall be interconnected by a minimum of one conduit of 
3-trade size or equivalent pathway. 

Table E4  indicates the Telecommunications Closet size. The size is based on the assumption 
that the work area size is 10m2. 	

Table E4. Floor Distributor Sizing

Serving area (m2) Closet size (mm)

1000 3000 x 3400

800 3000 x 2800

500 3000 x 2200

E9.2.3	Floor Loading 

The Floor Distributor shall be located on floor areas designed with a minimum floor 
loading of 2.4kPa. 	

E9.3	 Provisioning

E9.3.1	Lighting

The lighting should be a minimum of 540 lux, measured in 1.0m above the finished floor 
in middle of aisles between cabinets. 

The lighting should be controlled by one or more switches located near the entrance 
doors to the room. 

E9.3.2	Power 

The building owner shall supply a minimum of 240V AC 1-phase or 415V AC 3-phase (from 
electricity utility supplier). There shall be a minimum of two 240V AC duplex electrical 
outlets, each on separate circuits for equipment power. 
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If emergency power is available, consideration should be given to automatic switchover 
of power. 

E9.3.3	Door 

The door should be a minimum of 910 mm wide and 2000 mm high, without doorsill, 
hinged to open outward or slide side to side and fitted with an extra lock. 

The door fitted to the room should be 2 hours fire rated doors as per “Jabatan Bomba dan 
Penyelamat” approval.

The door should be locked at all times and only authorized telecommunication personnel 
are allowed to access the room.

E9.3.4	Interior Finishing 

The floor of the Telecommunications Room should be of a material that is easy to clean 
and not susceptible to accumulation of dust. The flooring should be of anti-static vinyl 
type mat.

E9.4	 Closet Penetration

Sleeves or slots through the closet floor should be near to the door. Sleeves or slot shall 
not be left open unless during cable installation and shall be properly fire-stopped. 

Horizontal pathways are also considered as closet penetration. This will be covered in the 
respective section.

E9.5	 Security and Fire Protection

The Network Provider should care for its own equipment security and should take the 
necessary steps to protect the equipment.

Each Network Provider is required to ensure that any sub-installer, agent, representative 
or any third party representing that Network Provider should take care to not damage or 
harm another Network Provider’s equipment.

Each Network Provider should also have the responsibility and duty to keep the 
telecommunications closet secure and protected from vandalism or theft of any kind or 
nature.

E9.6	 Environmental Consideration

The HVAC should be provided 24 hours a day, 365 days per year basis. If an emergency 
power supply is available in the building, consideration shall be given to connecting the 
HVAC system serving the Telecommunications Room to the emergency supply. 

The temperature and relative humidity should be maintained between 20oC to 30oC and 
30% - 80% respectively, at all times.

E9.7	 Connecting Hardware in FD 

E9.7.1	General

A connector consists of a device or a combination of device to connect two cables or cable 
elements.
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E9.7.2	Installation Practices

The connecting hardware is installed in a FD to provide direct or indirect connection 
between backbone and horizontal cabling. It is also to provide connection to active 
equipment.

The connecting hardware shall be installed to permit minimal signal impairment and 
shield effectiveness (if shielded cables are used). Proper cable preparation, termination 
practices and well-organized cable management shall be employed.

The installation of connecting hardware shall allow room for mounting telecommunications 
equipment concerning the cabling system. Racks shall have adequate clearances for 
access and cable dressing space.

E9.7.3	Patching Options

There are two patching methods, namely direct patching (inter-connection) and indirect 
patching (cross-connection).

Direct patching performs a direct patch connection between the equipment ports and the 
horizontal cabling (patch panels). This method generates less crosstalk with the cabling, 
as a result of few connection points. Figure E4 illustrates the direct patching method.

Figure E4. Direct Patching Method

Indirect patching or cross connection uses an intermediate patch panel to present the equipment 
ports. Extra connection point in this method allows room for greater crosstalk which becomes 
prominent with applications using the full signaling bandwidth of the cable at the maximum of 
90m horizontal cable distance. Figure E5 depicts the indirect patching method.

End User 
Equipment

Telecommunications
Outlet

WORK AREA
FLOOR DISTRIBUTOR

TRANSMISSION EQUIPMENT
(Eq: Ethernet Repeater)

HORIZONTAL CABLING

HORIZONTAL PATCH PANEL
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Figure E5. Indirect Patching Method

E10.	 Backbone Cabling and Pathways 

E10.1	 Backbone Cabling 

E10.1.1 Physical Topology

The hierarchical levels of cross-connects shall not exceed two in the building backbone 
cabling. This is to restrict signal deterioration for passive systems and to simplify 
administration in keeping track of cables and connections.

A single backbone cabling cross-connect may meet the cross-connect requirements of 
the entire backbone sub-system.

Avoid installing in areas where sources of high levels of EMI/RFI may exist.

Bridge taps shall not be used in the backbone cabling system. Cable elements that are 
terminated at different locations may be part of the same cable over a portion of distance 
or may use individual cables over the entire distance. Figure E6 depicts an example of 
backbone star topology.

End User 
Equipment

Telecommunications
Outlet

WORK AREA FLOOR DISTRIBUTOR

TRANSMISSION EQUIPMENT
(Eq: Ethernet Repeater)

HORIZONTAL PATCH PANEL

PRESENTATION PATCH PANEL
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Figure E6. Physical Topology For Backbone Topology

The star topology is applicable to the cable elements of the transmission medium, such 
as individual fibers or pairs.

E10.1.2. Backbone Media Selection

The preferred cable types are as follows:

a)	 62.5/125µm multi-mode optical Fiber

b)	 50/125µm multi-mode optical Fiber

c)	 8/125µm single-mode optical Fiber

d)	 100Ω balanced cable

Table E5. Backbone Media Selection

Application Class
Backbone  Length/Type of cable

0m to 90m 90m to 160m 160m to 500m
A Cat 3-6 Cat 3-6 Cat 3-6

B Cat 3-6 Cat 3-6 Cat 3-6

C Cat 3-6 Cat 5e,6 Optical Fiber

D Category 5e,6 Optical Fiber Optical Fiber

CD
Campus
Backbone
Cable

Campus
Backbone
Cable

Horizontal
Cable

Optional Transition Point
Optional Cables

BD

TP

TP

BD

FD

TO

TOTOTO

TO

FD FDFD

BD
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E10.2.	Cable Distance

The maximum cabling distance between the FD to BD shall be 500m. 

The jumper and patch cord lengths shall not exceed 20m. If the length exceeds 20m, the 
length shall be deducted from the maximum permissible backbone cable length.	

The length of cables that connect telecommunications equipment, such as PBX, directly to 
a BD shall not exceed 30m. If the length exceeds this value, then the backbone distance 
shall be reduced accordingly.

E10.3	 Pathways

E10.3.1. General 

Pathways may be defined within trunking, conduit, tray work or ducting. It provides the 
means of placing cables from:

a)	 The entrance room or space to Telecommunications Closet. 

b)	 Telecommunications Rooms to either the entrance room or telecommunications 
closets. 

It shall protect installed cabling, provide adequate capacity for the cable being carried 
and enable minimum bending radius to be maintained. 

A separate cable shall be run from the Telecommunications Room to each floor except on 
the rare occasion when the smallest size of cable will surface for two floors. 

Cable tray can be fixed for telecommunication cables (fixed networks), cellular cables and 
broadcast cables. The arrangements of these cables shall be as follows:

a)	 From left side is for telecommunication cables.

b)	 Center of cable tray is for cellular cables.

c)	 From right side is a broadcast cable. 

E10.3.2. Design Guidelines 

The Telecommunications Rooms shall be connected to the backbone pathway for cabling 
to the Telecommunications Closet. 

For Telecommunications Closet termination, tray and zone within the ceiling shall protrude 
into the closet from 25 mm to 50 mm, without a bend and above the 2.4m level. 

Pathways shall not be routed through gaps between the floor or ceiling structure and a 
curtain wall. 

Pathways should not be located in elevator shafts. 

The integrity of all firestoping assemblies shall be maintained when penetrated by cables, 
wires and pathways. 

The conduit fill for backbone cable should comply with the following table. 
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Table E6. Conduit Fill for Backbone Cabling

Conduit Area of conduit

Trade Size
Internal 
Diameter

Area = 
79D2

Max. Occupancy 
Recommended Min. bending radius

A B C D E

Total 
100%

1Cable 
(53% 
fill)

2 
Cables 
(31% 
fill)

< 3 
cables  
(40% 
fill)

Layers 
of steal 
within 
sheath

Other 
sheaths

mm mm2 mm2 mm2 mm2 mm mm

21 (3/4) 20.9 345 183 107 138 210 130
27 (1) 26.7 559 296 173 224 270 160

35 (1¼) 35.1 973 516 302 389 350 210
41 (1 ) 40.9 1322 701 410 529 410 250
53 (2) 52.5 2177 1154 675 871 530 320

63 (2 ½) 62.7 3106 1646 963 1242 630 630
78 (3) 77.9 4794 2541 1486 1918 780 780
91 (3 ) 90.1 6413 3399 1988 2565 900 900
103 (4) 102.3 8268 4382 2563 3307 1020 1020
129 (5) 128.2 12 984 6882 4025 5194 1280 1280
155 (6) 154.1 18 760 9943 5816 7504 1540 1540

E10.3.3 Pull Box and Splice Box Design Guidelines 

Pull boxes shall be used for the following purposes:	

a)	 Fishing the conduit run.

b)	 Pulling the cable to the box and looping the cable to be pulled into the next length 
of conduit.

Pull boxes shall not be used for splicing cables.		

Splice boxes are intended to be used for splicing in addition to pulling cable. 

A pull box shall be placed in a conduit run where

a)	 The length is more than 30m.

b)	 There are more than two 900 bend.

c)	 If there is a reverse bend in the run.

Pull and splice boxes shall be placed in a straight section of a conduit and not used in lieu 
of a bend. Conduits fittings shall not be used in place of pull or splice boxes. 

The pull box and splice box sizing are as indicated in the tables below. 

Table E7. Pull Box Sizing

Conduit trade 
size

Width 
(mm)

Length 
(mm)

Depth 
(mm)

Width increase for 
additional conduit

27 (1) 102 406 76 51

35 (1 ¼) 152 508 76 76

41( 1 ½) 203 686 102 102
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53 (2) 203 914 102 127

63 (2 ½) 254 1067 127 152

78 (3) 305 1219 127 152

91 (3 ½) 305 1372 152 152

103 (4) 381 1524 203 203

Table E8. Splice Box Sizing

Conduit trade 
size

Width 
(mm)

Length 
(mm)

Depth 
(mm)

Width increase for 
additional conduit

27 (1) 300 810 100 75

35 (1 ¼) 355 915 125 100

41( 1 ½) 450 990 150 100

53 (2) 500 1065 175 125

63 (2 ½) 60 1220 200 150

78 (3) 760 1375 225 150

91 (3 ½) 915 1525 255 175

103 (4) 1065 1675 275 175

E10.3.4. Establishment of Pathways 

The two methods for establishing a pathway when the backbone cable run between floors 
shall be sleeve and slots.

Figure E7. Sleeve and Slot Designs

The minimum diameter of sleeves shall be 100 mm. The sleeve should extend form 25 
mm to 100 mm above the floor height.

The minimum slot size should be 150 mm x 225 mm.

Table E9 indicates the minimum size for slots and sleeves based on the size of the floor 
area serviced by the cables feeding that floor.

Sleeve Slot

Table E7. Pull Box Sizing (continue)   
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Table E9. Sleeve Requirements Based On Floor Area

Sleeve requirements

Floor area (m2) Number of sleeves

Up to 4500 2

4500 to 9000 3

9000 to 28 000 4

28 000 to 45 000 5

Table E10. Slot Requirements Based On Floor Area

Slot requirements

Floor area served by shaft (m2) Slot sizes (mm)
Up to 23,000 150 x 225

23,000 to 50,000 150 x 450
50,000  to 90,000 225 x 500
90,000 to 130,000 300 x 500
130,000 to 185,000 375 x 600

E10.3.5. Securing Vertical Cable Runs 

The installer shall use an extra support for vertical cable runs when the length of run is 
more than 2 floors or when the cable is heavy (such as high pair counts cables).

The cable run can be supported via a support strand between the highest floor and the 
basement. 

The installer shall strap the cable to the support strand every 900 mm with a minimum 
of three ties per floor, using cable ties. 

To remove the stress of the bending radius at the top of the run, support the cables with 
a Kellum grip or similar device. The Kellum grip should grasp a minimum of 300 mm of 
cable length immediately below the bend.

If a support strength is not required or inappropriate, the installer shall follow the 
procedures below:

a)	 Affix a support collar around the cable where it passes down through a slot or 
sleeve.

b)	 Rest the support collar on the edge of the opening so that it supports the weight of 
the cable. 

c)	 Wire-tie the cable between collar-supported points to supporting members on each 
floor.
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Figure E8. Support Collar

Inadequate support of the cable over the length of the run will result in damage to the 
internal components of the cable, namely fiber strands and copper conductors.

Care shall be taken so that there is no compression of the jacket of optical fiber cables 
with ties or other support.

E11.	 Campus Cabling 

E11.1	 Physical Topology

Campus backbone cabling extends from the CD to the BD. Campus cabling may employ 
star topology.  The campus cabling sub-system is as illustrated in Figure E9.

Support Collar
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Figure E9. Campus Cabling Sub-System

Depending on the physical characteristics of a site, cable elements that are terminated 
at different locations may be a part of the same cable over a portion of distance, or may 
use individual cable over the entire distance.

There shall be only one cross-connect from the BD to the CD.

Cross-connects for different types of cables must be located in the same facilities.

Installation shall not be done in areas where EMI and RFI sources are prominent. Bridge 
taps shall not be used in the backbone cabling system.

E11.2	 Cable Types

The preferred cable types shall be as follows:

a)	 62.5/125µm multi-mode optical fiber

b)	 50/125µm multi-mode optical fiber

c)	 8/125µm single-mode optical fiber

d)	 100Ω balanced cable
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Table E11 shows the cable technology selection for campus cabling.

Table E11. Technology Selection for Campus Cabling

Data and Video Voice and Control

Fiber Optic UTP if  medium distance, low EMI level and no differential 
ground potential problems

Fiber Optic
Fiber Optic if long distance, medium/high EMI levels, 
differential ground potential problems, high risk for lightning 
strikes

E11.3	 Cabling Distance

The maximum cabling distance between the CD and the FD shall be as in Figure E10.

Figure E10. Maximum Campus Cabling Distance

The maximum distance from the CD to FD for campus cabling shall be 2000m. However, 
if single mode optical fiber cabling is used, this distance may be extended to 3km. 
Theoretically, it is permissible to extend the single mode cable capabilities up to 60km. 
CD to FD distances greater than 3km are considered beyond the scope of this standard.

The jumper and patch cords shall not exceed 20m. Lengths exceeding this shall be 
deducted from the maximum permissible campus cabling length.

Cables connecting to telecommunications equipment shall not exceed 30m in length. If 
the length exceeds, then the backbone distance shall be reduced accordingly.

E11.4	 External Services

External services may enter a campus or building at locations remote from a Campus 
Distributor. 

Building entrance facilities are required in this case. It comprises of an entrance point at 
the building wall and the pathway leading to campus or building distributor. The sizing of 
the termination wall space shall be as defined in Table E12. The sizing of the termination 
room space is as in Table E13.

Table E12. Minimum Equipment and Termination Wall Space

Gross Floor Space Wall Length

m2 Ft2 mm in

500 5000 990 39

1000 10 000 990 39

2000 20 000 1060 42

4000 40 000 1725 68

Maximum distance = 2000m

CD FD
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Gross Floor Space Wall Length

m2 Ft2 mm in

5000 50 000 2295 90

6000 60 000 2400 96

8000 80 000 3015 120

10 000 100 000 3630 144

Table E13 Minimum Equipment and Termination Room Space

Gross Floor Space Room Dimensions
m2 Ft2 mm In

7000 70 000 3660 x 1930 12 x 6.3
10 000 100 000 3660 x 1930 12 x 6.3
20 000 200 000 3660 x 2750 12 x 9
40 000 400 000 3660 x 3970 12 x 13
50 000 500 000 3660 x 4775 12 x 15.6
60 000 600 000 3660 x 5588 12 x 18.3
80 000 800 000 3660 x 6810 12 x 22.3
100 000 1000 000 3660 x 8440 12 x 27.7

 
E12.	 Distributors - Telecommunications Room or Campus / Building Distributor

E12.1	 General 

Telecommunications Room is a centralized space for telecommunications equipment, 
such as PABX, computing and networking equipment that serves specific occupants of 
the building. 

The Telecommunications Room shall accommodate equipment directly related to the 
telecommunication system and its environmental support system. 

E12.2	 Design Consideration

E12.2.1 Site Selection 

The Telecommunications Room shall be placed in an area where it is flood free, to avoid 
dampness and dirt, preferably at the ground floor.  

It shall be located away from refuge, rubbish area and chute. 

In addition, it shall be located in a place that is free of perceptible vibration. 

The Telecommunications Room equipment should not be installed in places where it will 
get direct sunlight. If this is unavoidable, a thick curtain of a Venetian blind shall be used 
to prevent the rays of sunlight from falling on the equipment. 

E12.2.2 Floor Loading 

The Telecommunications Room should have a floor loading capacity that is sufficient to 
bear both the distributed and concentrated load of the installed equipment. 

The Telecommunications Room shall be designed for a minimum distributed load of 500 
kg/m2 and concentrated floor loading of 910 kg/m2 is depending on the type and capacity 
of the telecommunication equipment. 

Table E12. Minimum Equipment and Termination Wall Space (continue)
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If unusual heavy equipment is expected, the above specification may have to be 
increased.

E12.2.3 Water Infiltration

The Telecommunications Room shall not be located below water level unless preventive 
measurements against water infiltration are employed. 

The room shall be free of water and flood.  

A floor drain should be provided within the room if risk of water ingress exists. 

E12.2.4 HVAC

The Telecommunications Room should be located with ready access to the main HVAC 
delivery system. 

E12.2.5 Electromagnetic Interference 

The room shall be located away from sources of electromagnetic interference at a distance 
which will reduce the interference to 3.0V/m throughout the frequency spectrum. 

It is desirable to locate the equipment room close to the main backbone pathway. 

E12.2.6 Size 

The Telecommunications Room shall be sized in accordance to the requirements of specific 
equipment and shall include future and current needs. 

The floor area should include the termination and transmission equipment and depend on 
the type and ultimate demand of the building. 

For special use building such as hospital, laboratories and etc, the Telecommunications 
Room (TR) floor space shall be based according to the number of work areas and not on 
the usable floor area. 

The TR floor space for a normal building and a special use building shall be as per Table 
E14. 	

Table E14. TR Floor Space for Normal Office Building

Total Usable floor space (x) Telecommunications Room space 
(length x base x height) in m

< 6000m2 4 x 3.5 x 3
6,000m2 to 20,000m2 5 x 5 x 3
20,000m2 to 60,000m2 7 x 5 x 3

> 60,000m2 7 x 5 x 3

Table E15. TR Floor Space for Special Use Building

Work areas Area (m2)

Up to 100 14

101 to 400 37

401 to 800 74

801 to 1200 111
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E12.2.7 Guidelines for Other Equipment / Furniture  

Ducting, sewage pipes, air conditioning outlet pipes should not pass through the 
Telecommunications Room. 

It is recommended that a table and chair be provided by the owner in the 
Telecommunications Room.

E13.	 Provisioning

E13.1	 Layouts

A minimum of clear floor space of 750 mm is crucial in front of all accessible points of 
the equipment in order to provide adequate working space for installation, testing and 
maintenance service.

E13.2	 Clearance Heights 

The clear ceiling height of the Telecommunications Room shall not be less than 2440 mm, 
so as to enable installation of equipment, cabinets and cabling. 

E13.3	 Power 

The building owner shall provide a electrical supply from electric utility supplier at a 
nominal voltage of 415V, 3 phase, 4 wire, 50 Hz system or at a nominal voltage of 230V, 
1 phase, 2 wire, 50 Hz system with solidly earth system. 

The building owner shall provide a minimum of two 13A, 3 pins outlet points on separate 
circuits. 

Grounding bar that is connected to the building’s master ground bar must have an earth 
resistance of less than 5 Ohms.

E13.4	 Contaminants 

The Telecommunications Room shall be free from contaminants and pollutants that could 
affect the operation and material integrity of the installed equipment. 

If the contamination level is greater than the values listed in table below, vapours barriers, 
positive room pressure or absolute filter shall be provided. 	

Table E16. Contamination Limits

Contaminant Concentration

Chlorine 0.01 ppm

Dust 100 mg/m3/24h

Hydrocarbon 4 mg/m3/24h

Hydrogen Sulphide 0.05 ppm

Nitrogen Oxide 0.1 ppm

Sulphur Dioxide 0.3 ppm

If the Telecommunications Room is situated on the car park floor, it must be completely 
enclosed to prevent dust from entering the room. Louver type of doors and windows shall 
be avoided. 

E13.5	 HVAC Supply

The HVAC should be provided 24 hours a day, 365 days per year basis. If an emergency 
power supply is available in the building, consideration shall be given to connecting the 
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HVAC system serving the Telecommunications Room to the emergency supply. 

The temperature and humidity should be maintained between 20 oC – 30 oC and 30% - 
80% respectively, at all times. 

The Telecommunications Room should be provided with a minimum of two 2.5 Hp air-
conditioning units. Should there be any expansion an incremental of 2.5 Hp unit each 
shall be added. 

The ambient temperature and humidity shall be measured at a distance of 1.5m above 
floor level after the equipment is in operation, at any point along the equipment aisle 
center line. 

E13.6	 Lighting

The lighting should be a minimum of 540 lux, measured in 1m above the finished floor in 
middle of aisles between cabinets. 

The lighting should be controlled by one or more switches located near the entrance 
doors to the room. 

E13.7	 Door  

The door should be a minimum of 960 mm wide and 2000 mm high without doorsill and 
shall be fitted with a lock. 

If it is anticipated that large equipment will be delivered to the Telecommunications 
Room, a double door (1820 mm wide by 2280 mm height) without doorsill and center 
post is recommended. 

The door fitted to the room shall be 2-hours fire rated doors as per “Jabatan Bomba dan 
Penyelamat” approval.

The door should be locked. 

The door shall be labeled accordingly and the words shall be clearly displayed on the door 
of the Telecommunications Room, e.g. “BILIK TELEKOMUNIKASI” as per “Jabatan Bomba 
dan Penyelamat” approval.

E13.8	 Fire Alarm System

A fire alarm system should be installed in the Telecommunications Room as per “Jabatan 
Bomba dan Penyelamat” approval. The alarm should be connected to main building 
alarm.

E13.9	 Interior Finishes 

The floor of the Telecommunications Room should be of a material that is easy to clean 
and not susceptible to accumulation of dust. The flooring should be of anti-static vinyl 
type mat.

The wall of the Telecommunications Room should be of white colour and preferably have 
impervious smooth glossy finish to minimize the accumulative of dust. 

E14.	 Telecommunications Room: Equipment Termination Layout 

The BD/CD is located at the Telecommunications Room and is the hub of the generic / 
structured cabling systems. 
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The installer shall ensure that the layout of the Telecommunications Room is such that 
the interconnecting sections are near each other so as to ensure short cross-connect 
length and avoid overloading the wire management ring runs. 

The Telecommunications Room or CD/BD consists of any or all of the five components:

a)	 Backbone cabling - The size depends on the type of transmission media. It can be 
relatively small for fiber or large for UTP cables.  

b)	 Horizontal cabling - There might be a sizeable number of horizontal cables terminating 
in the FD to serve users in the local area. 

c)	 System cabling.

d)	 Inter building cabling - In campus or multi building networks, cabling between 
buildings originates and terminates at the BD. 

e)	 Miscellaneous cabling - This includes the connections representing other services 
such as BMS, CATV, CCTV and security. 

The installer shall not install the cabinets or distribution frames near high power electrical 
installations such as transformers, elevators or generators.

The recommended distribution frames component layout is as illustrated in Figure E11.
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Figure E11. Distribution Frames Component Layout
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E15.	 Distributors: Common Installation Practice 

E15.1	 General

This section discusses on the installation common practices for Telecommunications 
Closet and Telecommunications Room that should be done by installers provisioned by 
the network provider.  

E15.2	 Supply and installation practice of distribution area components

E15.2.1 Patch Cords 

Installers shall supply patch cords complete with termination.

The patch cord used shall be a minimum of 4-pair stranded, UTP Cat 5e, preferably 
factory-terminated cable. 

Fiber optic patch cord should be of factory terminated buffered, graded index fiber 
multimode or single mode with Duplex SC type connectors. Other small form factor 
connectors (e.g. MT-RJ) may also be used.

Installers must adhere strictly to the bending radius and pulling tension rules at all times 
during handling and installation. 

In addition, installer should be aware that patch cords need to be of the same performance 
category.

Installers should make sure that the connecting hardware used is of the same performance 
category. 

E15.2.2 Cable Ties 

The installer shall supply the cable ties (Velcro may be used) for proper administration of 
the distribution rack.  

Staples shall not be used for category 5 installations.

The geometry of the cables shall not be changed during installation.

The cable shall be able to slide freely through the tie wrap and should be finger tight. If 
the wrap cable is too tight, the geometry of the pairs in the cable would be changed and 
this degrades the cable performance.

The installer should use the cable ties to manage the cable bundles and to provide a neat 
presentation. In addition, the cables should show no sign of distortion. 

E15.2.3 Patch Panels 

The installer shall supply the patch panels complete with both front and back cable 
management units.

The patch panel supplied should fit into 19” equipment rack. 

E15.2.4 Cabinets/ Distribution Rack

The installer shall supply the distribution rack complete with the accessories needed to 
install the rack. 

The distribution rack should be of 19” with the appropriate height as specified by the 
customer. 
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The installer shall make sure that the floor loading of the equipment is within the limit of 
300 kg to 1000 kg per square meter.

E16.	 Energy Conservation in Distribution Area

The installer should consider the importance of energy conservation in distribution areas/ 
equipment rooms by arranging the cabinets/ distribution rack so that the air circulation 
and the power usage are optimized. 

Should there be more than one row of cabinet rack, the following rearrangement should 
not be followed, because this arrangement leads to short circulated airflow which in turn 
increases the energy consumption. 	

Figure E12. Airflow before Re-Arrangement

Instead, the installer should use the following arrangement should there be more than 
one row of cabinets/ distribution racks. This arrangement eliminates short air circulation 
and in return, decreases power consumption. 	
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Figure E13. Airflow after Re-Arrangement

E17.	 Patch Panels Terminations Layout

Patch panels, when terminated on a rack, should have the appropriate layout for efficient 
use, maintenance and expansion of the patch field. 

The rack should not be closer than 750 mm to any wall or equipment behind, front or to 
one side. Multiple racks may be ganged together side-to-side.

If open rack is used, anchor the racks to the floor using lag bolts in concrete and toggle 
bolts in raised floors. Anchor the top of the rack to the rear wall or ceiling. In the case of 
multiple rack ganged together, bolt all racks together and secure them at every second 
rack. 

Place patch panels on the rack relative to the media type. Fiber patch panels should be 
placed at the near top of the rack to protect the terminations from potential harm.

Install a rack mount storage unit (such as the Fiber Management System) as well as any 
splice trays used, to protect and contain slack fiber strands.

The installer should install copper-based patch panels with a cable management ring run 
above and below every two horizontal rows of patch panel ports. 

Locate vertical cable management ring runs on either side of the rack in the position 
directly below the horizontal ring run.

Figure E14 illustrates the properly configured rack. 

The installer should always route the cables equally to the patch panel from each side.

Select the appropriate IDC tools and terminate the wires to the panel.

COLD AIR

>900MM

Front

Back

Back

Hot Air

Front
Cooled Air

Cooled Air

Cooled Air



TECHNICAL STANDARDS AND INFRASTRUCTURE REQUIREMENTS
FIXED NETWORK INFRASTRUCTURE 91

Figure E14. Example of Configured Rack

E18.	 Administration

E18.1	 General

This section discusses on the administration of pathways, spaces and cabling.

In addition, it will also discuss on the labeling, numbering scheme and colour coding. 

E18.2	 Administration Concepts 

E18.2.1 General

Administration concept includes identifiers, records, linkage, reports and presentation of 
information. Figure E15 illustrates identifier/ record concept. 
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Figure E15. Identifier/Record Concept

E18.2.2 Identifiers

An identifier is assigned to an element of the telecommunication infrastructure to link it 
to its corresponding record. 

Identifiers should be marked at the elements to be administered.  

Identifiers shall be unique, across all types of telecommunications records. For example, 
no cable identifier should be identical to any pathway record identifier. Refer to Annex B 
for the identifier format used. 

Identifiers shall be marked at each of the telecommunication infrastructure by labeling. 

E.23.2.3 Records 

A record is a collection of information related to a specific element of the telecommunications 
infrastructure. 

For effective administration, telecommunication records are usually used in conjunction 
with other records such as building records, system records, equipment records and user 
records. Table below indicates a summary of record elements
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Table E17. Summary of Required Records

Record Required Information Required Linkages

PA
T
H

W
A
Y
 A

N
D

 
S
PA

C
E
S

Pathways

Pathways identifier
Pathway type
Pathway fill

Pathway loading

Cable records
Space records

Pathways records
Grounding records

Space Space identifier
Space type

Pathway record
Cable records

Grounding records

C
A
B
LIN

G

Cable

Cable identifier
Cable type

Unterm. Pair/ cond. No
Damaged pair/cond. Nos.
Available pair/ cond no.

Term.  position records
Splice records

Pathway records
Grounding records

Termination 
Hardware

Term. Hardware identifier
Term. Hardware type
Damaged position no.

Term position records
Space records

Grounding records

Termination 
Position

Term. Position identifier
Term. Position type

User code
Cable pair/ cond. nos.

Cable records
Other term. Position records

Term. Hardware records
Space records

Splice Splice identifier
Splice type

Cable records
Space records

E18.2.4 Linkages

Linkages are the logical connection between identifiers and records.

A linkage between records is achieved when an identifier in one record points to another 
record. 

The records for infrastructure elements are interlinked, as depicted in Figure C1. 

E18.2.5 User Code 

A user code allows the association of the termination position record with one or more of 
the other records illustrated in Figure C1. 

The user code facilitates activities such as problem determination, moves, adds and 
changes. 

User code can be telephone number or a circuit number. 

E18.2.6 Presentation of Information 

A typical administration system includes labels, records, reports, drawings and work 
orders. 

Report compiles the information selected from the various telecommunications 
infrastructure records. It may be generated from a single set of records or from several 
sets of inter-linked records.
Graphical information regarding the relationship of the telecommunication infrastructure 
to other infrastructure in the building is presented in drawings. The types of drawings are 
as stated in the table below.  
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Table E18. Summary of Drawings

Drawings Description

Conceptual

Illustrates the proposed design intent. (a)	
Does not include all telecommunication infrastructure elements or (b)	
identifiers.  
Does not necessarily become part of administration documentation(c)	

Installation
Used to document graphically the telecommunication infrastructure to (a)	
be installed 
Should describe the means of installation and relevant elements(b)	

Record

Graphically document installed telecommunication infrastructure through (a)	
floor plan, elevation, detailed drawings
Key elements of the telecommunication infrastructure must have (b)	
identifiers assigned. 

E19.	 Pathway and Space Administration

E19.1	 General

A pathway that is implemented by joining two or more different pathway types or sizes 
should have each segment administered as a separate pathway. 

E19.2	 Pathway Identifiers and Labeling

A unique identifier should be assigned to each pathway to serve as a link to the pathway 
record. This identifier should be marked on each pathway or on its labels.

Partitioned pathways such as duct bank or inner-duct should have unique identifiers 
assigned and labelled to each of them. 

Pathway should be labelled at all endpoints located in Telecommunications Closets, 
equipment rooms or entrance facilities. 

Closed loop should be labelled at regularly spaced intervals. 

Intermediate points with three or more pathway endpoints, such as pull boxes, joined 
cable tray segments, should have each end point labelled. 

Pathways in which labeling is impractical (such as grid and multi channel) should be 
identified on the record drawings. 

E19.3	 Space Identifiers and Labeling

Space identifiers should be assigned to each space to serve as a link to the space 
record.

All spaces should be labeled. It is recommended that labels be affixed at the entry to the 
space.

E19.4	 Pathway Records 

The following items should be recorded for each pathway:	

a)	 pathway identifier;

b)	 pathway type;
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c)	 pathway fill; 

d)	 pathway loading and

e)	 linkages to cable records, space records (end 1), space record (end 2), space record 
(access), other pathway records and grounding records.  

Pathway fill indicates the current fill percentage of total pathways or to show the 
relationship of inner-ducts, pull boxes and handholds to conduit.

Pathway loading indicates the actual loading of the pathway. 

The format for pathway record is depicted in table below. 

Table E19. Format for Pathway Record

PATHWAY RECORD

RECORD NO:

SAMPLE DATA REMARKS

REQUIRED INFORMATION

Pathway Identifier

Pathway Type 

Pathway fill

Pathway loading

REQUIRED LINKAGES 

Cable records

Space record (End 1) 

Space record (End 2)

Space records (access)

Pathway records (other)

Grounding records 

OPTIONAL INFORMATION

Pathway length

Pathway max. fill

Pathway max. load

Pathway condition

Pathway usage

Number of bends

Drawing number

UPC

Misc. information

OTHER LINKAGES

Other Record 1 

Other Record 2 

Other Record 3 

The following indicates an example of pathway record for cable tray.
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Table E20. Example of Single Space Record for Cable Tray

PATHWAY RECORD

RECORD NO: 

SAMPLE DATA REMARKS

REQUIRED INFORMATION

Pathway Identifier CT64

Pathway Type 300mm x 150mm 
ventilated tray

Physical description of 
pathway

Pathway fill 30% Present fill 

Pathway loading 22kg/m Present load

REQUIRED LINKAGES 

Cable records C0011 C0012 Cable identifiers

Space record (End 1) D307 Identifier for office D307

Space record (End 2) 3A Identifier for closet 3A

Space records (access) N/A
(for intermediate service 
access spaces – manholes, 
handholes, pull/splice box)

Pathway records (other) Identifier for connecting 
pathways 

Grounding records N/A

OPTIONAL INFORMATION
Pathway length 15m
Pathway max. fill 40%
Pathway max. load 110kg/m
Pathway condition Ok
Pathway usage Horizontal distribution
Number of bends N/A Undamaged 
Drawing number C3 Reference to record drawing
UPC N/A
Misc. information

OTHER LINKAGES
Other Record 1 
Other Record 2 B35 Identifier for building B35

E19.5	 Space Records 

The following items should be included in a space record: 

a)	 Space identifier.

b)	 Space type.

c)	 Linkages: Pathway records, cable records, grounding records.

d)	 Optional information: Space size, space location, areas served, door lock key 
number, miscellaneous information.

e)	 Other linkages: Other records.
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The following table depicts the format for space record.

Table E21. Single Space Record Format

SINGLE SPACE RECORD
RECORD NO:

SAMPLE DATA REMARKS
REQUIRED INFORMATION
Space Identifier
Space Type 

REQUIRED LINKAGES 
Cable records
Pathway record) 
Grounding records 

OPTIONAL INFORMATION
Space size 
Space location
Area served 
Door lock key number 
Misc. information

OTHER LINKAGES
Other Record 1 
Other Record 2 
Other Record 3 

Table depicts an example of single space record for manhole.

Table E22. Single Space Record for Manhole 

SINGLE SPACE RECORD
RECORD NO:

SAMPLE DATA REMARKS
REQUIRED INFORMATION
Space Identifier MH01 Manhole MH01
Space Type A Manhole type A

REQUIRED LINKAGES 

Cable records CD01 Pathway that terminate in 
this space 

Pathway record) F18 Cable entering this space
Grounding records N/A

OPTIONAL INFORMATION

Space size 1800mm x 1800mm  
2700 mm

Space location A6 Campus grid location A6
Area served B35 Building B35
Door lock key number K47 Key number 47
Misc. information

OTHER LINKAGES
Other Record 1 
Other Record 2 
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E19.6	 Pathway and Space Reports

The following report should be made available:

a)	 Pathway summary report : listing all pathways and their types and present fill 
load

b)	 Pathway content report: showing the exact content of the pathways. 

c)	 Space summary report indicating all spaces, their types and locations. 

Table below indicates the format for these reports:

Table E23. Pathway Summary Report

PATHWAY SUMMARY REPORT

RECORD NO:

Pathway type:

Identifier Length
Fill Load

Space Drawing
Max Current Max Current

Table E24. Pathway Content Report

PATHWAY CONTENT REPORT

REPORT NO:

Pathway ID Cable ID

Table E25. Space Summary Report

SPACE SUMMARY REPORT

REPORT NO:

Space ID Type Location

E19.7	 Drawings 

The drawings for pathways and spaces should indicate the location and sizes of pathways 
and spaces.

The identifier for each pathway should appear on the drawing. 

Space drawing should show plan and elevation view of all Telecommunications Closets, 
Telecommunications Room and entrance facilities.

Pathway drawing should illustrate routing, bend radius, pulled boxes, wall penetrations 
and fire-stopping details. 
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E20.	 Cabling System Administration

E20.1	 General

Identical cables spliced together should be considered as a single cable. 

E20.2	 Identifiers 

E20.2.1 Cable Identifiers 

A unique identifier should be assigned to each cable to serve as a link to the cable 
record.

The cable identifier should be marked on each cable or its label. 

E20.2.2 Horizontal Cabling Identifier

The horizontal cabling identifier should be based on the following formula, at each end 
of the run;

a) DF no. 	 Group no. 	 Channel

b) DF number is the terminating distribution frame the cable connects to. 

c) Group number is the sequential in each distribution frame and represents a patch 		
    panel or punch block

Channel is a sequential within the group, as indicated by the logical or physical channel 
numbering on the components 

An example of the horizontal cable identifier is illustrated in figure E16.  

Figure E16. Horizontal Cable Administration

Each cable is identified, shown on the first floor as DF101-G1-C001 to DF101-G1-C005, 
inclusive. 
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DF101 indicates that the distribution frame is on the first floor and it is of sequence 
number 01. G1 indicates that it is of patch panel number 1 and C001 is the cable number. 
If it is a copper cable, then the cable numbering will start with C. If it is a fiber cable, then 
it will start with an F. 

E20.2.3 Backbone Cabling Identifier

The installer should label each riser cable, user outlet and patch panel with a designation, 
based on the following formula, at each end of the run:

ODF no.	 TDF no.	  Cable no.	  Channel

a)	 ODF number is the distribution frame the cable originates from.

b)	 TDF number is the distribution frame the cable terminates in.

c)	 Cable number is the sequential between each DF.

d)	 Channel is a sequential within the group, as indicated by the logical or physical 
channel numbering on the components.

Figure E17. Backbone Cable Identifier
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The above illustrates an example for a three storey building. The cable numbering should 
be MDF001-DF101-F01-1 to MDF001-DF301-F06-1, inclusive.

MDF001 indicates the originating distribution frame (a main distribution frame at ground 
floor), DF 101 indicates the distribution frame in which the cable terminates, F01 indicates 
the cable number (fiber optic, core number 1) and 1 indicates the patch panel in which 
the cable terminates in.  

E20.2.4 Cable Labeling

Horizontal and backbone cable should be labelled at each end. The labels should be 
affixed at each end. 

Additional labeling is required at each intermediate location such as conduit ends, 
backbone splice points, manholes and pull boxes. 

Cables of different conductor counts that are spliced together are considered as separate 
cables. 

Optionally, the different splice segments may be labeled with a single cable identifier 
provided that the pair/conductor count of the largest cable is maintained end-to-end and 
indicated on the cable labels. 

If a cable is routed through multiple pathway segments, the pathway record linkage field 
should contain references to all pathway segments used. 

E20.2.5 Termination Hardware Identifiers

An identifier should be marked on each of the termination hardware or its label.

E20.2.6 Termination Position Identifiers

A unique identifier should be assigned to each termination position to serve as a link to 
the termination position record.

E20.2.7 Termination Position Labeling

An identifier should be marked on each termination position label except in cases where 
high termination densities make labeling impractical. 

In these cases, identifiers should be assigned to each termination hardware unit and to 
the actual termination position identifier determined by the conventions used for that 
unit. 

E20.2.8 Splice Closure Identifiers and Labeling 

A unique identifier should be assigned to each splice closure to serve as a link to the 
splice record.

An identifier should be marked on each splice closure or its label. 

E20.3	 Records 

E20.3.1 Cable Records 

The following items should be included in cable record:

a)	 cable identifier, cable type, un-terminated cable pair;
 
b)	 damaged cable pair, available termination position record and
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c)	 splice record, pathway record, grounding record.

The cable type should include the manufacturer and manufacturer’s designation. 

The termination position linkage field is used to record the termination positions of every 
pair/ conductor or set of pairs/conductors of the cable. Each pair/conductor or set of 
pairs/conductors has a linkage to two termination position records. 

Table E26 illustrates the format for a cable record. 

Table E26. Format for Cable Record

CABLE RECORD
RECORD NO. 

SAMPLE DATA COMMENT
REQUIRED INFORMATION
Cable Identifier 
Cable type 
Damaged cable pair 
Available cable pair 

REQUIRED LINKAGES 
End 1 End 2

Pr 1, Term. Pos. Record
Pr 2, Term. Pos. Record 
Pr 3, Term. Pos. Record
Pr 4, Term. Pos. Record
Pr 5, Term. Pos. Record 
Pr 6, Term. Pos. Record
Splice Record
Grounding Record

OPTIONAL INFORMATION
Cable length
UPC
Ownership
Misc. Information

OTHER LINKAGES

Other record 1

E20.3.2	 Termination Hardware Records 

The termination hardware format should be as follows:

Table E27. Format for Termination Hardware Record

TERMINATION HARDWARE RECORD

RECORD NO:

SAMPLE DATA COMMENT

REQUIRED INFORMATION

Termination hardware 
identifier

Termination hardware type 
Damaged position nos.

REQUIRED LINKAGE
Term. Pos. record 1
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TERMINATION HARDWARE RECORD
Term. Pos. record 2
Term. Pos. record 3
Term. Pos. record 4
Term. Pos. record 5
Term. Pos. record 6
Space record 
Grounding record 

OPTIONAL INFORMATION
Protection
Misc. Information

OTHER LINKAGES 
Other record 1 

E20.3.3 Termination Position Record

The following table illustrates the termination position record:

Table E28. Format for Termination Position Record

TERMINATION POSITION RECORD
RECORD NO:

SAMPLE DATA COMMENT
REQUIRED INFORMATION
Termination position 
identifier
Termination position type 
User code 
Cable pr/cond. Numbers

REQUIRED LINKAGE
Cable record
Other Term. Pos. record 1
Other Term. Pos. record 2
Other Term. Pos. record 3
Term. Hardware record
Space record

OPTIONAL INFORMATION
Signal carried 
Cross connect type 
End-end attenuation
Misc. information
NEXT at Patch Panel
NEXT at TO

OTHER LINKAGES 
Other record 1 

Table E27. Format for Termination Hardware Record (continue)
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E20.3.4 Splice Record 

The splice record formats should be as follows:
 

Table E29. Format for Splice Record

SPLICE RECORD
RECORD NO:

SAMPLE DATA COMMENT
REQUIRED INFORMATION
Splice  identifier
Splice type 

REQUIRED LINKAGE
Cable record 
Space Record 

OPTIONAL INFORMATION
Splice equipment used 
Misc. Information

OTHER LINKAGES 
Other record 1 

E20.4	 Reports 

E20.4.1 	 Cable reports 

It is recommended that a cable summary be made available. The content of the cable 
summary should be as follows:

a)	 Type of cable.

b)	 Termination positions.

c)	 Cable records or other interlinked records. 

Table E30 illustrates the cable report. 

Table E30. Cable Report

CABLE REPORT
Cable 

ID Pathway
Term 
Pos. Space Cable

1 2 1 2 Type Length Application Equip.
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Table E31. User Master Report

USER MASTER REPORT

User Room
Data Cable Data Term. Data Net. ID Data Equip.

Tel. Cable Tel. Term Tel Ext./DEL Tel. Equip.

E20.4.2 End-To-End Circuit Reports

The end-to-end circuit report traces connectivity from end-to-end. It should list the 
following items:

a)	 User code

b)	 Associated termination positions

c)	 Cables connecting the work area to the other end of each circuit 

Table E32. End-To-End Circuit Report

END-TO- END CIRCUIT REPORT
USER CODE TERM. POS. CABLE ID

E20.4.3 Cross-connect report 

The table E33 illustrates the end-to-end circuit report. Each termination space containing 
cross-connects should have a cross connect report. 

Table E33. Cross Connect Report

CROSS CONNECT REPORT

Space Cable ID Cross-Connect 
1

Cross-Connect 
2 Type
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E21.	 Labeling 

E21.1	 General 

Labels may be divided into adhesive, insert and others. 

E21.2	 Adhesive Labels 

Adhesive labels should meet the legibility, defacement and adhesion requirements specified 
in UL 969 (Ref. D-16). Labels should also meet the general exposure requirements in UL 
969 for indoor use. 

Care should be taken in choosing the material/ substrate designed for use on specific 
surface upon which the labels are to be applied. In harsh environments, sleeving or tags 
are more appropriate for the equipment surface. 

Cable labels should have a durable substrate, such as vinyl, suitable for wrapping.  
Horizontal and backbone cables should be labeled at each end. It is recommended that 
the labels are affixed at each end rather than marking the cable. 

E21.3	 Insert Labels

Insert labels should meet the legibility, defacement and general exposure requirements 
specified in UL 969.  An insert label should be securely held in place under the normal 
operating conditions and usage to which the labeled infrastructure elements are 
subjected. 

E21.4	 Other Labels

Other labels include special purpose labels that may use a different method of attachment, 
such as tie-on labels.  

Labeling practices for all infrastructure elements should be consistent across an 
installation. 

E21.5	 Cable Labeling Rule 

Cables of differing conductor counts that are spliced together may be administered as 
separate cables.

It is also preferred to have cable labeling on the cable at intermediate locations such as 
conduit ends, backbone splice points, manholes and pull boxes. 

Horizontal and backbone cables should be labeled at each end. It is recommended that 
the labels are affixed at each end rather than marking the cable. 
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