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Foreword

This technical code for the Technical Standard and Infrastructure Requirements For Broadcast Network
Facility (Second Revision) (‘Technical Code’) was developed pursuant to Section 185 of the
Communications and Multimedia Act 1998 (Laws of Malaysia Act 588) by the Broadcast Network
Facilities Sub-Working Group of the Malaysian Technical Standards Forum Bhd (MTSFB).
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TECHNICAL STANDARD AND INFRASTRUCTURE REQUIREMENTS FOR
BROADCAST NETWORK FACILITY (SECOND REVISION)

0. Introduction

This Technical Code specifies the technical standards and infrastructure requirements for broadcast
network facilities supporting terrestrial and satellite reception. It applies to Master Antenna Television
(MATV) and Satellite Master Antenna Television (SMATV) systems for the distribution of radio and
television broadcast signals in residential and commercial buildings. The revision addresses the need
to update system specifications, maintenance practices, audit and test evaluation requirements, and
competency criteria for operators, as well as to review the architecture and diagrams of MATV and
SMATYV systems in line with current designs, installation practices, and relevant international standards.

Implementation of this Technical Code supports the standardisation of broadcast reception and
distribution systems, reliable and interference-free reception of terrestrial and satellite services, and the
integration of broadcast infrastructure with emerging interactive and multimedia services.

The revision ensures that the Technical Code remains aligned with technological advancements and

industry practices, while safeguarding interoperability, service quality, and long-term sustainability of
broadcast network facilities.

1. Scope

This Technical Code specifies the technical standards and infrastructure requirements for broadcast
network facilities supporting the reception of television and radio services from terrestrial and satellite
transmissions. It defines in-building infrastructure requirements for various premises including Single
Dwelling Units (SDU)s, Multi-Dwelling Units (MDU)s, low-cost flats, offices, and commercial buildings,
and sets out guidelines for installation, performance specifications, testing, and maintenance. It also

covers cabling design and specifications, handover acceptance procedures, installer competency, and
recommendations for maintenance audits.

2. Normative references
The following normative references are indispensable for the application of this Technical Code. For

dated references, only the edition cited applies. For undated references, the latest edition of the
normative references (including any amendments) applies.

See Annex A.

3. Abbreviations
For the purposes of this Technical Code, the following abbreviations apply.

See Annex B.

4. Terms and definitions

For the purposes of this Technical Code, the following definitions apply.
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4.1 Headend area

A dedicated secured area to locate all necessary receiving and processing equipment and components
for the SMATV and MATYV system.

4.2 Developer

In relation to a development area, means any person or body of persons, by whatever name described,
who develops any land for the purpose of residential, commercial or industrial use, or a combination of
such uses.

In relation to a subdivided building or land, includes the original proprietor of the lot before the
subdivision and includes the executors, administrators and successors-in-title and permitted assigns of
such person or body of persons, and in a case where the person or body of persons is under liquidation,
includes such person or body appointed by a court of competent jurisdiction to be the provisional
liquidator or liquidator.

4.3 Digital Video Broadcasting

Transmission of broadcasting signal in digital format. The signal is compressed and multiplexed then
transmitted over the terrestrial or satellite or cable or internet.

4.4 Infrastructure

Any telecommunications plant and shall include post, ducts, manholes, relay, rack, cable racks, cable
ladders, terminal frames, backboards, concrete slabs, riser passage, risers and the like, but does not
include a line.

4.5 Master Antenna Television (MATV)

Distribution of terrestrial TV and Radio broadcast signal to large number of receivers with a centralise
received antenna and headend equipment system.

4.6 Satellite Master Antenna Television (SMATV)

Distribution of satellite and terrestrial TV and Radio broadcast signal large number of receivers with a
centralises received dish and antenna.

4.7 Multi-Dwelling Unit (MDU)

MDU generally refers to a building constructed with more than 6-storeys and equipped with
telecommunication room. Examples of MDU are as follows:

a) highrise residential (e.g., condominium and apartment);
b) office building; and

c) commercial building.

4.8 Single Dwelling Unit (SDU)

Single dwelling unit consist of one residential unit, such as terrace, bungalow, semi-detached and
townhouse.

A landed property or building with less than 6 storeys which is generally not equipped with
telecommunication room. Example of SDU are as follows:
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a) terrace houses;
b) bungalows; and

c) shop lots.

5. Overview

5.1 Broadcast system

This section provides an overview of the two primary broadcast delivery systems, which are as follows:
a) terrestrial; and

b) satellite.

511 Terrestrial

Terrestrial broadcast delivers television services using the Digital Video Broadcasting - Second
Generation Terrestrial (DVB-T2) standard and radio services via Frequency Modulation (FM)
transmission, utilising land-based transmitters. Signals are received through rooftop or indoor antennas
within a defined geographic coverage area.

5.1.2 Satellite

Satellite broadcast transmits television signals using the Digital Video Broadcasting — Satellite (DVB-
S), Digital Video Broadcasting - Second Generation Satellite (DVB-S2), and Digital Video Broadcasting
- Second Generation Satellite Extensions (DVB-S2X) standards via communication satellites. This
method enables broad-area coverage, including remote and underserved regions, with signal reception
through satellite dishes and compatible decoders.

5.2 Building types

Type of building plays a significant role in determining the appropriate technical setup for signal
distribution and equipment installation. There are several types of building that can be categorised as

shown in Table 1.

Table 1. Building types

Type SDU MDU
Bungalow

o Semi-detached Condominium or apartment with 6

Residential o

Single, double or triple storey terrace or more floors
Town house
Commercial, Building, industrial, commercial lot or shop Industrial building, commercial lot,
industrial house less than 6 floors or shop house with 6 or more floors
Government Landed quarters High rise and multiple user




MCMC MTSFB TC Gxxx:2025

6. Infrastructure requirements
6.1  Outdoor requirements

The outdoor infrastructure requirements are specify based on building types to support the installation
of broadcast reception systems, including antennas and satellite dishes.
6.1.1 Single Dwelling Unit (SDU)

Developers shall provide a dedicated cable for Digital Terrestrial Television (DTT), satellite and
Frequency Modulation (FM) broadcast connection running from a designated point within the house up
to the rooftop. This cable should be properly installed and terminated at a weatherproof termination box
mounted in an easily accessible location on the rooftop. The end cable in the termination box shall be
properly labelled according to the broadcasting outlet.

6.1.2 Multi Dwelling Unit (MDU)

Space on the rooftop for the installation of receiving antennas and satellite dishes shall be provided.
The designated rooftop space must be located away from the edges and sides of buildings to ensure
safety and structural stability during installation and maintenance activities.

For floor-mounted antennas, a minimum of 4m? of flat, horizontal concrete surface is required, with a
platform height of at least 100 mm, dedicated exclusively for antenna and satellite dish installation, and
free from any physical obstructions.

In the absence of a suitable flat concrete surface, installation may be permitted on a concrete wall,
subject to structural integrity and signal reception requirements.

Developer is strongly advised to consult the broadcasters on the appropriate selection of the space to
be allocated. This is to ensure that the antenna can be installed at a position where the signal strength
is strong and steady without interference. The space allocated should be able to withstand hacking and
hammering not exceeding 1.0 kg /m? weight. The space should not be higher than the building lightning
conductors and must not have any interference from any telecommunication equipment.

Where no suitable site can be found because of "shadowing" by other taller building, an aerial pole
maybe erected. No link-up by overhead cable from aerial to block or block to block is allowed.
Underground linking to another block for better Television (TV) reception is allowed.

6.1.3 Commercial

Outdoor infrastructure requirements for commercial buildings shall follow similar principles as MDUs,
with necessary adjustments based on commercial arrangement.

For government buildings, the installation and infrastructure requirements shall comply with the JKR
document L-S26, or the latest applicable version issued by the relevant authority.

6.2 Indoor requirements

The indoor requirements are specified based on the building type, to support the proper integration and
distribution of broadcast reception systems within the premises.

6.2.1 Broadcasting outlet

Every broadcasting outlet in the main or living room must be adjacent to additional or parallel to
telecommunication socket to facilitate upcoming interactive services which will require return channel
over the internet. The wall outlet points should be aesthetically installed with consideration on the
accessibility. The outlet point should be at least 0.3 m above the floor level and 0.3 m from the corner
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of the wall. Wall outlet boxes and plates shall be fabricated from non-corrosive material or from metallic
material treated to resist corrosion.

Table 4 shows the number of minimum broadcasting outlet for various types of buildings.

Table 2. Number of broadcasting outlet and recommended location

Minimum number
Category Building type of broadcasting Recommended location
outlet per premise
Bungalow 3 Living room, family area, bedroom
Semi-detached 2 Living room and bedroom
Sbu Living room
Terrace Single storey 1
Terrace double storey 1
MDU Condominium or 1
apartment
Commercial, .
. . Based on commercial agreement
industrial
G%vueigir:;nt To refer to Garis Panduan dan Peraturan Bagi Perancangan Bangunan

Developer should provide provision for additional wall socket in other location in the room, that is
specified in Table 4, as to meet the requirement of the occupant.

6.2.2 MDU
6.2.2.1 Headend space

The riser may be shared with other Extra-Low Voltage (ELV) service providers. All cables and
equipment should be installed according to the space allocated.

The headend rack shall be placed inside the riser room located at the top floor of the building. Standard
19-inch wall mounted rack, the depth and height are subject to the number of equipment to be installed.
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Figure 4. Headend rack
6.2.2.1.1 Electrical

The Headend area shall be equipped with at least two 13A Switched Socket Outlet (SSO) at 1 450 mm
from floor level and daylight type lighting that can provide a minimum luminance of 300 Lux.

The headend area shall be with good ventilation with room temperature not more than 35 °C.
6.2.2.1.2 Security and accessibility
6.2.2.1.2.1 Accessibility

The Headend area shall be accessible for maintenance at all the time and not blocked by any object or
equipment.

6.2.2.1.2.2 Security

The Headend equipment rack shall be locked at all times and only authorised personnel be allowed for
access. The accessibility for this area shall be managed and controlled by the owner of the building or
the building manager and made available to authorised personnel when required.

6.2.2.2 Riser

To obtain maximum benefit from the distribution system, the riser duct should be placed centrally with
respect to the distribution in which it is to serve. To facilitate the installation and maintenance of
horizontal cables, the distance between the riser duct and the outlet point in the home unit should be
kept maximum of 50 m. If more than 50 m, the headend system shall be designed to cater for the
required minimum signal. A 150 mm high kerb shall be provided across the doorway to prevent water
from getting in.

For low-cost building, the cable riser shall be sited in easily accessible area inside the building like
staircase landing area.

The cable riser can only be shared with ELV services.
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The riser shall be fitted with sufficient fluorescent lighting to facilitate work and the word "SMATV/MATV
Services" shall be displayed on the door of the riser closure. At least two 13A SSO at 1 450 mm from
floor level shall be provided. The 13A power sockets shall comply with MS 589-2 or BS 1363-2.
6.2.2.2.1 Riser size

The size of the riser shall be based on the standard size type of building as in Table 3 below. In any
case the trunking size shall comply to the minimum 50% space factor.

Table 3. Riser size

Riser
Building type Cable trunking Floor opening Closet space
(L x W x H) (W x D) (W x D)
(m) (m) (m)
Condominium and apartment

x < 6 floors 0.1x0.075x 3 0.4 x0.15 0.9x0.6

6 < x <16 floors 0.15x0.1x3 0.6 x0.15 1.2x0.6

X = 16 floors 0.15x0.1x3 0.9x0.2 1.5x0.8

Office building

X <6000 m? 0.15x0.1x3 0.7 x0.15 1.2x0.9

6 000 m? < x <20 000 m? 0.15x0.1x3 1.0x0.2 1.5x0.9

20 000 m? < x < 60 000 m? 0.15x0.1x3 1.1x0.2 1.8x1.2

x 2 60 000 m? 0.15x0.1x3 1.1x0.2 1.8x1.2

Shop house
X < 6 storey 0.1x0.075x 3 N/A N/A
Others
Industrial lot
Hotel
Schools Requirement to be determined case by case
Hospital

Club house

6.2.2.2.2 Riser arrangement

Closed trunking shall be used and shall be solidly grounded to provide shielding between different
services. The trunking shall be galvanised steel plate, epoxy powder coated against corrosion.

The size of the horizontal trunking along the corridor shall be according to the number of cables as
shown in Table 4.
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Table 4. Horizontal trunking

Number of cables

Size of trunking on floor
(mm x mm)

Size of trunking on ceiling
(mm x mm)

Less than 10

1 no. 100 x 25

1 no. 100 x 50

10 to 20

2 nos. 100 x 25

2 nos. 100 x 50

More than 20

N/A

Comply to 50% space factor

The size of the horizontal drop cable into the individual unit shall be using at least a Polyvinyl Chloride
(PVC) conduit of 19 mm diameter. All conduits or cable enclosure need to be completely concealed and
should not protrude so as to reduce the aesthetics either within or outside the customer premise.

6.2.2.2.3 Vertical trunking

The trunking is required for laying the cable inside the building and acts as the protection and cable
guide. The trunking located inside the riser is referred as vertical trunking. Open ladder, cable tray and
closed trunking are the types of trunking that can be used as a vertical trunking. The trunking should be
in white colour.

The example of vertical trunking location for the MDU is shown in Figure 12.

Horizontal Trunking

1)
‘ ‘ ‘ e —— Conduit
, A

Vertical |- ¥ - L]

Trunking \

\ Broadcasting Outlet

Riser —

Figure 12. Trunking for MDU

The trunking bending radius shall be greater than 10 times of the trunking size to ensure that the fibre
cable meet the minimum bending radius.

Vertical closed cable trunking and the riser can be shared between broadcast and other communication
services. The arrangement of these cables in the riser shall be as follows:

a) From the left is for radio communications or cellular network services.
b) The centre is for communications or fixed network services.

c) From right side is for broadcast services.
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Closed trunking shall be used and solidly grounded to provide shielding between different services. The
trunking shall be galvanised steel plate, epoxy powder coated against corrosion with a finishing of light
blue paint.

The size of the vertical trunking shall be 100 mm x 25 mm on the wall in the riser and according to the
number of cables as shown in Table 5.

Table 5. Vertical trunking

Number of trunkings on wall

Number of cables (100 mm x 25 mm)

Less than 15 1 unit
15 to0 30 2 units
More than 30 More than 2 units

6.2.2.2.4 Horizontal trunking or conduit

Horizontal trunking or conduit shall be provided to connect from riser on each floor to every premise.
The horizontal trunking shall be made from metal, and the conduit shall be made from PVC or harder
type with @ minimum size of 19 mm.

The conduits shall be completely concealed and shall not protrude to reduce the aesthetics either within
or outside of the premises.

The size of the horizontal trunking shall be 100 mm x 50 mm for on ceiling along the corridor shall be
according to the number of cables as shown in Table 6.

Table 6. Horizontal trunking

Number of trunkings on ceiling

Number of cables (100 mm x 50 mm)

Less than 15 1 unit
15t0 20 2 units
More than 20 Comply with 50% space factor

The trunking bending radius shall be greater than 10 times of the trunking size to ensure that the cable
meets the minimum bending radius.

6.2.2.2.5 Accessibility

Access to each riser will be necessary on each floor and should always be available from a corridor or
other common area to avoid undue disturbance to occupants. The riser shall have a hinged and locked
door on every floor, and it is important that it be fireproof. The riser door key shall be kept by the building
owner for safe custody.
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6.3 Premise outlet

6.3.1 Broadcasting outlet

The minimum requirement number of ports per socket plate shall be as follows:
a) 1 Satellite (SAT) signal ports,

b) 1 DTT signal port, and

c) 1 FM Radio signal port

as per in Figure 1.

Figure 1. Number of ports per socket

7. System requirements

7.1 Residential

There are 2 types of residential dwelling, which are as follows.

a) SDU

b) MDU

7.1.1 Single Dwelling Unit (SDU)

SDUs recommended be connected with minimum one wall socket with 2 terminals to support satellite
and terrestrial broadcast service. This requirement applies to all types of landed residential premises,
including terraced houses, semi-detached houses, bungalows, and townhouses. Installation of a
broadcast receiving headend system within an SDU is optional.

7.1.2  Multi Dwelling Unit (MDU)

MDU refers to a building or complex of buildings that contains multiple, separate housing units, such as
apartments, condominiums, or assisted living facilities. These units can be in a single building or spread
across multiple structures within a complex. MDUs are characterised by shared infrastructure
and common areas.

7.2 Commercial establishment

A commercial establishment is a place of business or a physical location where commercial activities,

such as buying and selling goods or services, take place. It can include various types of businesses,
from retail stores and restaurants to offices and financial institutions.

10
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The requirements are based on the consultant system design and recommendations.

7.3 System design for Multi Dwelling Unit (MDU)

7.3.1 System design category

The system design category is based on the application, infrastructure and requirement set by the
building developer, owner, or consultant. The category of MATV and SMATYV are as follows:

a) Coaxial cable system.

b) Hybrid Fibre Coaxial (HFC) cable system.

c) Gigabit Passive Optical Network (GPON) cable system.

7.3.1.1 Coaxial cable system

The coaxial MATV and SMATYV uses coaxial cable from the central antennas to the headend and the
distribution to the receptacle panel through the vertical and horizontal cabling.

7.3.1.2 Hybrid Fibre Coaxial (HFC) cable

The hybrid fibre coaxial MATV and SMATV uses coaxial and fibre cable for the distribution from the
central antenna to the receptacle panel.

7.3.1.3 Gigabit Passive Optical Network (GPON) cable

The GPON of MATV and SMATYV uses coaxial from the central antenna to the headend, distribute the
signal to the receptacle panel through the vertical and horizontal fibre cable and optical termination unit.

7.3.2 Diagram and documentation
7.3.2.1 Design documents

A MATV and SMATV schematic drawing must be prepared in detail for every block prior to any
installation work related to the system.

The system design document shall consist of the following information:
a) Block diagram.
b) Wiring and connection diagram.

c) Layout diagram for antenna location, headend location, cable route, cable tray, cable trunking,
cable conduit.

d) Equipment, cable model and cable type.

e) Signal level at headend output.

f)  Signal level calculation and prediction at every active and passive component.
g) Signal level calculation/prediction at the broadcast wall socket outlet.

7.3.2.2 As built Documents

As built documents shall be provided based on actual completed MATV and SMATYV system consisting
of:
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a) As built drawings for schematic block diagram, schematic wiring diagram, and layout diagram.
b) Equipment instructions manual (Manual and User (M&U), Manual and Operation (M&O))
c) Test and commissioning report

i) Signal measurement report shall be from the equipment data logger or screenshot with
timestamp. No handwritten allowed.

Sets of as built documents shall be on Hardcopy and softcopy and shall submitted during the completion
of project. Copy of sets to be advise by the project consultant.

A copy of as built drawing for headend shall be provided at headend enclosure.
7.4 Receiving antenna

7.41 Terrestrial antenna

The terrestrial antenna type shall be used based on the reception signal service.
a) FM radio: FM antenna

b) DTT: UHF antenna.
The general specification for terrestrial antenna shall be as follows.

a) FM radio antenna
Table 7. FM radio antenna

Item Specification
Frequency 87.5 MHz to 108.0 MHz
Type Yagi or circular dipole
Impedance 75 Q

b) DTT

Table 8. UHF TV antenna

Item Specification
Band UHF IV and V
Frequency range | 470 MHz to 694 MHz
Channel 211048
Impedance 75 Q
Elements 4t0 45
Gain 10dB to 15 dB
Front to back ratio | 25 dB to 30 dB
Wind load 39 N/m?to 209 N/m?
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7.4.2 Satellite dish antenna

A parabolic antenna to be installed shall be specifically meant to receive the satellite transmitting signal.
To receive the incoming satellite signal, the satellite dish, mounting kit and its accessories would to be
installed on top of the building and will be facing to the specific direction.

Table 9. Satellite dish specifications

Item Specification

Dish size for SDU 60 to 65 cm

Dish Size for MDU 60 cm to 120 cm

Frequency range 10.70 GHz to 12.75 GHz

Gain N/A
600 N

Wind load Based on Beaufort scale 45 km/h —
150 km/h

Material Electro galvanised metal

7.4.21 Low Noise Block Downconverter (LNB)

Low Noise Block Downconverter (LNB) is the receiving device mounted on satellite dishes used for
satellite TV reception, which collects the radio waves from the dish. The LNB receives the microwave
signal from the satellite collected by the dish, amplifies it, and down converts the block of frequencies
to a lower block of Intermediate Frequency (IF). The output of the LNB can later be carried along using
coaxial cable and/or fibre optic cable.

7.4.3 Types of LNB

Selection of LNB type is subjected to system design according to approve building plan.

a) Single LNB

It typically has a single output and is designed to receive signals from one satellite at a time.

b) Dual LNB

It receives signals from a single satellite but provides two separate outputs for individual use.

c) Quad LNB

It receives signals from a satellite signal receiver with four independent outputs, allowing connection to
four separate satellite receivers or two receivers with built-in PVRs.

d) Quattro LNB
It provides four separate outputs, each dedicated to a specific polarization and frequency band: Vertical

Low (VL), Vertical High (VH), Horizontal Low (HL), and Horizontal High (HH). These outputs are
designed to be used with a multiswitch in a larger satellite distribution system.
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e) Wide-band LNB

A Wideband LNB is an optional, that takes the satellite signal from the dish, amplifies it, and converts it
to a lower frequency so it can travel through a coaxial cable. it sends a wider range of satellite channels
all at once and capture many satellite channels at same time with fewer cables and switches. Use widely
in replacing the obsolete optical LNB.

f) Digital Channel Stacking System (dCSS) Stage 2 LNB

A dCSS is a new type of LNB technology that receives the broadcast satellite TV signal and converts it
to the IF. However, unlike a normal universal LNB, all the satellite transponder signals are stacked
together so that they can all be received on a single cable. The output of the dCSS LNB is with a
standard satellite coaxial cable, and the system is meant to be used with common SMATYV systems
found in many buildings.

Table 10. Technical specifications

Item Specification
Output frequency range 950 MHz to 2150 MHz
Operating mode Static dCSS (fixed transponder frequency shifting)
Reprogrammable Yes (Manually) - set top box programmer

Number of supported transponders | Up to 32

Transponder bandwidth (including 36 MHz with 4 MHz as guard band, 40 MHz
guard band) between two centre frequencies of the transponders

7.5 Headend

The SMATV and MATV headend is a system to receive, process and distribute the radio and television
signals receives from satellite, terrestrial and cable broadcasting system. The process typically consists
of frequency conversion, transcode, combine, modulation and amplification before being distributed.

7.5.1 Pre-amplifier

In weak signal areas, it is often necessary to amplify the signal prior to the distribution amplifier in order
to get a signal of sufficient strength and acceptable quality. There are two types of pre-amplifiers, which
are in-line amplifier and built-in.

It is important to choose a unit with low Noise Figure (NF), which is less than 3dB. This is because the
NF of the pre-amplifier establishes the NF of the entire system. The pre-amplifier should always
increase the signal as much as more than it increases the noise. The amplitude of the noise must be
kept small in relation to the amplitude of the desired signal.

7.5.2 Amplifier

Amplifiers are used to increase the strength of received signals to a level greater than the losses in the
distribution system. This provides an acceptable level to all components in the system.

The amplifier's specifications should be checked carefully to ensure that the output level is sufficient, to
feed the system and that the strength of the input signal plus the gain of the amplifier does not exceed
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its rated maximum output capability. Exceeding the maximum output capability will result in overloading,
leading to cross modulation in broadband amplifier and overall signal distortion.

There are 2 types of amplifiers:
a) broadband amplifiers; and

b) single channel amplifiers.

7.5.2.1 Broadband amplifier

Broadband amplifier is a device to amplifier wide range of television and radio signal for the frequency
spectrum of FM, Very High Frequency (VHF), Ultra-High Frequency (UHF) and L-Band.

The general specification for broadband amplifier shall be as follows.

Table 11. FM radio antenna

Item Specification
Frequency range 5 MHz to 2150 MHz
Gain 30 dB to 35 dB
Max output level 110 dBpV
NF <8dB
Connection F Connector (75 Q)
Operating temperature 50°C + 5%

7.5.2.2 Single channel amplifier
The general specification for single channel amplifier shall be as follows.

Table 12. Specifications of single channel amplifier

Item Specification
Frequency range Specific frequency channel
Gain 20 dB to 45 dB
Max output level 125 dBpV
Connection F Connector (75 Q)
Operating temperature 50°C £ 5%

7.6 Distribution
7.6.1 Attenuators
As signals are picked up by an antenna or by a combination of antennas, there may be a wide variation
in signal levels. In order to ensure the equal signal level on all channels, the signal levels should be

equalized to prevent the stronger signals from overriding the weaker ones. This is accomplished with
the use of attenuators, which reduce the incoming stronger signals, by a specified amount.
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Attenuation level can be either fixed or variable. Since attenuators reduce all signals that pass through
them by the same amount, the frequencies to be reduced should be separated from the rest of the
signals so that only the stronger signals are reduced.

There are 3 types of attenuators, which are as follows:
a) pass through;

b) fixed; and

c) variables.

7.6.2 DC block

A DC block is a component that prevents Direct Current (DC) and low-frequency signals from passing
through a circuit, while allowing higher frequency Alternating Current (AC) signals to pass. In essence,

it acts as a filter, blocking unwanted DC components in a signal.

Table 13. DC block specifications

Item Specification
Voltage AC 60V, DC 48V
Frequency range 5 MHz - 2 400 MHz
Insertion loss <0.2dB
Return loss >18 dB
Impedance 75 Q

7.6.3 Fiber Termination Box (FTB)

The Fiber Termination Box (FTB) is used to convert the optical signals back into RF signals. There are
three types of Optical Termination Unit:

a) Quatro

The Quatro will output all four satellite sub-bands and terrestrial signal on five separate coaxial cables.
This equipment is for use with a multiswitch as it has dedicated outputs for each of the satellite polarities
and terrestrial signal.

b) Quad

All our satellite sub-bands and terrestrial signal is available on each of the Optical Termination Unit
output port.

c) Single

Carried dCss satellite signal and terrestrial signal is available on each of the Optical Termination Unit
output port.

7.6.4 Radio Frequency (RF) fibre converter

The Radio Frequency (RF) fibre converter shall be capable of combining electrical signals from both
satellite and DTT. The unit shall be equipped with 2 inputs to support this function. The combined signals
shall be converted into optical signals for distribution to splitters and FTB, ensuring efficient delivery
across the network. This configuration is recommended for MDU with ten floors or more, and is
applicable to premises requiring multiple distribution points with minimum signal losses.
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7.6.5 5-cable multiswitch

A 5-cable multiswitch is a type of satellite signal distribution system used primarily in SMATV networks
to distribute satellite and terrestrial TV signals to multiple users, such as in MDU .

7.6.6 Splitters

The cable that transmits signals from the headend to the TV receivers is referred to as the main trunk
line. In some cases, signal distribution operates through a single trunk line, but it is generally more
efficient to separate the signal into multiple lines for distribution to the receivers. This is achieved
through the use of line splitters. Splitters divide the input signal equally, with each output experiencing
attenuation due to distribution losses.

There are 3 types of splitters:

a) coaxial splitter;

b) coaxial tap-off splitter; and

c) fibre optic splitter.

7.6.6.1 Coaxial splitter

A splitter is a device that divides an input signal into multiple output signals

Table 14. General specification for coaxial splitters

Parameter Specification
Splitter type 2-way, 4-way, 6-way or 8-way
Frequency range 5 MHz to 2150 MHz
F Connector Yes
Earthing connections Yes

Normal
Typical Insertion loss 2-way: 4 dB

4-way: 8 dB

8-way: 16 dB
Impedance 75 Q

7.6.6.2 Coaxial tap-off splitter

Commonly used in MDU, this signal distribution system delivers signals to respective units, with each
output experiencing different losses, and both input and output typically rated at 3 dB.
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Table 15. General specification for coaxial tap-off splitters

Parameter Specification
Tap-off type 2-way, 4-way, 6-way or 8-way
Frequency range 5 MHz to 2150 MHz
F Connector Yes
Earthing connections Yes

2-way: 15dB — 30dB
4-way: 12dB — 30dB

Tap loss 6-way: 16 dB — 26 dB

8-way: 17 dB — 26 dB
Insertion loss 3dBto7.5dB
Impedance 75 Q

7.6.6.3 Fibre optic splitter

A passive device used in fibre optic networks to divide a single optical signal into multiple signals or to

combine multiple signals into one.

Table 16. General specification for fibre optic splitter

Parameter

Specification

Splitter type

2-way, 3-way, 4-way, 8-way, 16-way, or 32-way

Frequency Range

950 Mhz to 5 450 Mhz

Fibre type

Single mode

Insertion loss

Typical/Max

2-way: 3.65 dB/ 4.0 dB
4-way: 6.87 dB/ 7.32 dB
8-way: 10.1 dB/ 10.5 dB
16-way: 13.3 dB/ 13.8 dB
32-way: 16.8 dB/ 17.2 dB

Impedance

50 Q

7.6.7 Coaxial cable

All coaxial cables used shall be of low loss and shielding shall be maintained with normal bending and

pulling encountered during installation

. The characteristic impedance shall be 75 Q.

Cable specification shall be at least equivalent or better than as in Table 17.

18




MCMC MTSFB TC Gxxx:2025

Table 17. General specifications of coaxial cable

Parameter

Specification

Type

Coaxial Cable

Centre conductor

Single conductor, copper covered steel

Dielectric Foam Polyethylene
Foll Copper/ aluminium
Braid Copper/ aluminium
Outer jacket PVC
Impedance 75 Q

Frequency Range

5 MHz to 3000MHz,
Frequency up to 1200MHz (Terrestrial)
Frequency up to 2000MHz (Satellite)

Nominal attenuation

See Annex C

Return loss

See Annex C

7.6.8 Fibre optic cable

All fibre used shall be to a minimum of ITU-T G.652.D for optical performance, though it is recommended
to use ITU-T G.657 A1/A2 as they fully secure transmission over the 1 260 nm to 1 650 nm window

whilst still being compatible and compliant to G.657 A1.

7.7

The wall outlet serves as the termination point.

Table 18. Specification of fibre optic cable

Parameter

Specification

Fibre type

Single mode

Fibre core/ cladding

9/125 microns

Fibre standard

ITU-T G.657A

Fibre coating

Jacket simplex with Kevlar Cladding

Fibre connector

SC/UPC, FC/PC, SC/APC, FC/APC

Fibre wavelength range

1310 nm to 1625 nm

Cable attenuation

0.3 dB/km (1310nm),
0.25 dB/km (1550nm)

Termination point

plate shall be as follows:

a)
b)

c)

1 x SAT signal port.
1 x DTT signal port.

1 x FM radio signal port.

The minimum requirement number of ports per socket
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Table 19. Socket outlet specifications

Type End Loop
In-out frequency range 5 MHz - 2 250 MHz 5 MHz - 2 250 MHz
In-out value N/A 40dB-7.0dB
IN-TV frequency rande 5 MHz - 68 MHz and 5 MHz -74 MHz and
quency rang 150 MHz - 862 MHz 120 MHz - 862 MHz
In-TV value 1.5dB-25dB 6.0dB - 10.0 dB
In-Radio frequency range 88 MHz - 108 MHz 88 MHz - 108 MHz
In-Radio value 1.5dB 7.0-9.0dB
In-Sat frequency range 950 MHz - 2 400 MHz 950 - 2 250 MHz
In-Sat value 1.5dB-2.7dB 7.0dB-11.0dB

Every broadcasting outlet in the main or living room must be adjacent to additional or parallel to
telecommunication socket to facilitate upcoming interactive services which will require return channel
over the internet. The wall outlet points should be aesthetically installed with consideration on the
accessibility. The outlet point should be at least 0.3m above the Finish Floor Level (FFL) and 0.3 m
from the corner of the wall. Wall outlet boxes and plates shall be fabricated from non-corrosive material
or from metallic material treated to resist corrosion.

7.71 Typical SMATV and MATV design

Examples of typical design for SMATV and MATV schematic diagrams are as shown in Annex D, Annex
E, Annex F, Annex G, and Annex H respectively.

a) Coaxial system (Annex D)

b) Coaxial using splitter system (Annex E)

c) Coaxial using multiswitch system (Annex F)
d) Hybrid fibre coaxial (HFC) system (Annex G)

e) Gigabit Passive Optical Network (GPON) system (Annex H)

8. Installation guidelines
Proper installation guidelines for both indoor and outdoor components are essential to ensure the

system functions correctly and in accordance with the approved design drawings and relevant
standards.
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8.1 Consideration when implementing the system

When implementing the system, several factors must be taken into account to ensure optimal
performance, reliability, and compliance with relevant standards. These include site conditions,
equipment compatibility, signal quality, safety measures, environmental factors, and adherence to
proper installation practices for both indoor and outdoor components.

8.1.1 Coaxial cable loss

A certain amount of signal will be lost as it travels through coaxial cable. This loss is dependent on two
factors: the type of cable used and the frequency of the signal being carried. Losses are greater at
higher frequencies.

Refer to Annex C for typical signal loss vs frequency.

8.1.2 Fibre optic cable loss

The estimated attenuation loss according to ITU G.652 Single Mode (SM) for fibre optic cable measured
at wavelength 1 310 nm shall not exceed 0.4 dB/km. For wavelength 1 550 nm shall not exceeding
length 0.3 dB/km. In order to test the fibre, the wavelength shall be minimum 1 310nm.

8.1.3 Coaxial splitter and tap-off loss

The maximum loss associated with the use of coaxial splitters is specified in 7.6.6.

8.2 Outdoor installation

The outdoor installation will consist of the following:

a) Terrestrial antenna.

b) Satellite dish.

c) Pole and bracket.

d) Cable.

e) Metal conduit.

f)  Trunking.

8.2.1 Frequency Modulation (FM) and Ultra-High Frequency (UHF) terrestrial installation

The height of the antenna must be lower than the height of the lightning conductor rod. The distance
between the antenna and any power lines should be at least 2 times the combined height and length of
the antenna.

All directional antennas should be directed toward the transmitter station for reception from a single
transmitter. For reception of DTT from more than one transmitter station with single frequency network,
the directional or omni-directional antenna direction should be directed and installed with the best signal
strength and quality measured with field strength measurement device.

It is recommended to install the FM and UHF antenna with their own pole, however both antennas can

be installed with a single pole if the area is limited for one pole. The minimum distance between
antennas should be at least 1 000 mm. Refer to Figure 2.
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The antenna installation should be planned in such a way that the line of sight of one antenna is not

obstructed by others. The centre of the gravity of the antenna installation shall be well designed to
minimise wind load effects.

The top of copper rod should be
sufficiently high to provide a 30° cone
of protection over the while assembly

l Copper rod (Earth)

N
N
RSN

R

O

Minimum gap: 1 000 mm

Figure 2a. Front view

— Roof edge
\ Minimum gap: 200 mm
\ |
[ |

S

Brick wall —

ﬂ Stopper

S S —

Figure 2b. Side view

Jam nut
Minimum gap: 200 mm H Roof edge
Anchor bolt —
Brick wall

Figure 2c. Top view

Figure 2. VHF and UHF antenna installation
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8.2.2 Satellite dish installation

The installation of a satellite dish requires attention to potential microwave interference sources and the
direction of the satellite transponders to be received.

See Figure 3a and Figure 3b for good installation location and Figure 3c and Figure 3d for bad
installation locations. All holes drilled to install the satellite dish mounting bracket shall be sealed to
prevent any leakage into the building. The important points to be considered when installing satellite
dish are the clear line of sight, and optimum elevation, azimuth, and LNB skew angle

T

Claar Iine“‘
of sight
~ Eave /

Figure 3a. Good, cleared from running Figure 3b. Good, cleared from eave

2 ‘/ Line of /__/
sight v
blocked  «
/ Eave

x /

Figure 3c. Bad, in the path of running water Figure 3d. Bad, blocked by

Figure 3. Satellite dish installation
8.2.3 Pole and bracket
The installation of pole and bracket is a vital part of the antenna installation. Improper pole and bracket
installation will result to inconsistence signal quality and cause unnecessary maintenance. Some
recommendations are as follows:
a) Use only raw plug and screw to install on concrete base,
b) The minimum size of pole should be 25 mm diameter; and
c) Pole lengths of more than 2000 mm should be sufficiently rigid to support the antenna, wall mounted
and fixed at minimum 4 points to the wall and add mesh wire to strengthen the pole. The screw on

the bracket and antenna should be tightened properly.

For satellite dish, the bracket arm installation shall be not more than 1 m.
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8.2.4 Cable

8.24.1 Coaxial cable

Installation of cables from the antenna to the head-end is critical because it is susceptible to weather
factor and it can also pick up stray signals if it is not properly installed. It is recommended to follow as

below.

a) Ensure that all connectors are properly installed (e.g., crimping type, compression type or screw
type);

b) Cable braids should not be protruding out of the connector;

c) Centre conductor should not come into contact with any other metallic parts of the cable (e.g.,
metallic foil and braids);

d) Connection point should be seal using weather proofing material;

e) Cables should not be deformed or crushed. The bending radius of the cable should be a minimum
of 10 times the cable diameter;

f) An allowance of 500mm minimum should be added to the length of the cable for future
maintenance;

g) A drip loop should be applied at the end of vertical part of the cable to prevent rainwater from
seeping into the conduit and trunking;

h) All cables should be fastened to the pole by using a cable tie. The cable tie should be installed 500
mm apart;

i) All cable should be tagged. The tag should indicate the channels and the transmission station (e.g.
1/FM, 2/UHF, 3/SAT1, 4/SAT2); and

j) Afire-resistant material should be used to seal the entrance of the conduit/ trunking into the building.
The vertical cable from the antennas and satellite dish to the headend equipment and distribution
system (e.g., splitter, tap-off. and multiswitch) should be RG 11 type coaxial cable. The horizontal cable
and distribution system (e.g., splitter, tap-off, and multiswitch) to the wall outlet shall be RG 6 type
coaxial cable.

8.2.4.2 Fibre optic cable

Fibre cable installations require critical precautions. The fibre cable needs to be installed correctly, to
prevent unusual loss issues. There are some important recommendations to be followed during

installation as below.

a) For fibre patch cord it is important to avoid damage to the fibre-connector connection by holding the
connector gently.

b) Caps and covers on fibre connectors shall remain until it is being connected. All fibre connections
must be cleaned prior to connection by using proper cleaning kit.

c) ltis important to refer to the manufacturer specifications on the bend radius of the fibre cable.

d) For unterminated fibre, fusion splicing is recommended with a suitable breakout box to protect the
splice.
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8.2.5 Trunking and conduit

Galvanising of metallic articles for resistant to rust shall comply with MS 739 and MS 740. All contact
shall be of similar metals or suitably designed otherwise to prevent electrolytic action taking place,
causing corrosion. The cross-arm and elements shall be of high-strength aluminium alloy.

Trunking or conduit, a 25 mm Galvanised Iron (G.l.) should be installed to run the horizontal cable from
the antenna to the ELV riser. It shall be grounded for protection against lightning and to act as shielding
against interference. In the event of only G.I. pipe being used to run the cable to the ELV riser, a
minimum of 1 spare conduit must be installed for maintenance and future expansion. The spare conduit
shall be installed from roof top to ELV riser with temporary seal.

a) All metal conduit and trunking should be coated with rust resistant paint.

b) All cable must be run in conduit/ trunking complying to minimum 30% space factor requirement.
8.3 Headend

8.3.1  Equipment rack

All equipment and cable should be installed in the equipment rack, either:

a) wall mounted, or

b) floor standing rack

and arranged in a proper manner to facilitate quick and effective maintenance.

Headend rack should be manufactured exclusively from metal.

The racks generally should be electrical tested, recommended built in with back and upper blowing units
and come with lockable door to avoid unauthorised access to the equipment. Floor standing equipment
rack should be transportable with lockable wheels.

The recommended headend equipment arrangements are indicated in figure under Clause 6.2.2.1.

The recommended head-end equipment arrangements are as below.

a) Standard 19-inch wall mounted rack, the depth and height are subject to the quantity and dimension
of equipment to be installed.

b) Wall mounted enclosure with custom/specifically design from the headend equipment
manufacturer.

c) Standard 19-inch floor standing rack, the depth and height are subject to the quantity and dimension
of equipment to be installed.

d) Customised floor standing rack/enclosure with custom design from the headend equipment
manufacturer.

8.3.2 Labelling

All cables shall be labelled correctly, clearly, and legibly for easy identification.
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8.3.3 Protection

All equipment shall be housed in properly secured risers and racks to protect against theft and
environmental exposure.

8.3.3.1 Lightning and surge protector device

All cable from the terrestrial radio and TV antenna must be equipped with lightning surge protector to
minimize the possibility of damage from any lightning strike. Lightning arrestor should be connected to
the building ground.

8.3.3.2 Filter

It is recommended to install a filter and a channelised amplifier at the headend of the MATV and SMATV
system. The filter helps reduce interference from mobile networks such as 4G and 5G signals, while
the channelised amplifier filters out other unwanted off-air signals and strengthens the desired TV
channels. Both components should be securely installed within the headend enclosure to ensure
consistent performance and protection.

8.3.3.3 Grounding

All equipment and racks shall be properly grounded to the building's grounding system.

8.4 Riser

8.4.1 Equipment installation and arrangement

The SMATV and MATYV distribution equipment inside the riser should be installed close to trunking. All

equipment should be installed on a secured orderly manner either on a wooden board or PVC box as
shown in Figure 4. Any unused or spare ports should be terminated by using 75 Q terminator or dummy

load.
7
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Fixed network
equipment broadband system
components
(wall mounted)

Figure 4a. Plan view
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Figure 4. Communication riser arrangement
8.4.2 \Vertical cable installation and arrangement
Vertical cables for SMATV and MATYV should be installed inside the riser trunking.
8.5 Horizontal cabling
8.5.1 Cabling installation
Horizontal coaxial cabling should be installed in a trunking/conduit along the corridor not more than 50
m from the equipment at riser. The horizontal cable shall not be looped from 1 unit to another. Ensure
that the cables are not damaged and the bending radius is at least 10 times the diameter of the cables.

8.5.2 Conduit and trunking installation

All conduit/trunking installation for horizontal cabling should be installed firmly on the ceiling by using
screws or suspension rods.

8.6 Home unit

8.6.1 Wall socket

All wall sockets are preferably be installed close to the electrical and communication socket outlet. The
wall sockets should be 150 mm away from the nearest power point. The wall sockets outlet shall be
surface mounted or flush in wall mounted.

Refer to Annex J.

8.7 Safety and precautions

Equipment and construction environment shall strictly adhere to the guidelines and standards issued
by the relevant authorities.
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8.7.1  Personal Protective Equipment (PPE)

All workers shall be equipped with Personal Protective Equipment (PPE) such as safety helmet, safety
boot, safety vest, and safety harness. All equipment shall be in good conditions.

8.7.2 Construction environment

The construction environment and work area shall be in safe working conditions. This shall consist of
but not limited to the following recommendations:

a) Firefighting apparatus and material such as smoke induction, temperature induction, and other
alarm devices shall be prepared and in good working condition;

b) Power supply sockets for different voltages in the machine room must have clear identification;
c) Hazardous goods such as flammables and explosives are forbidden in machine room;

d) Any additional safety precautions shall be considered to ensure the safety of work area.

9. Testing
9.1 Testing procedure
9.1.1 Pre installation procedures

Conducting a signal survey before system installation can help prevent potential issues. The necessary
equipment includes:

a) antenna or satellite dish;
b) FM, TV, and satellite analyser; and
c) receivers from a certified service provider.

Use the same type and size of the antenna that will be used at the actual location. If this is not possible,
use a basic antenna with a known signal gain so you can figure out how strong the signal will be with
the real antenna.

In weak signal areas, antenna location is usually a critical factor. Optimum height should always be
determined at actual site.

The FM, TV, and satellite analyser is used to measure the signal strength and quality received on each
channel frequency. These levels should be recorded and attached in the test and commissioning report
(refer to Annex I). With these measurements, equalising signal levels becomes a simple matter and the
need for any preamplifier becomes apparent. Since antenna location is important, the measurement
should be taken at several points at the site. The point with the best overall signals should be chosen
as the optimum location for the antenna installation.

The signal measurement parameters for FM radio are signal strength level and Carrier to Noise Ratio
(CNR), DTT, and satellite television is measured by signal strength level, Modulation Error Ratio (MER)
and link margin.

For a fibre optic system should be inspected to ensure that all optical levels are correct. A continuity
test should be carried out to confirm that there are no breaks throughout the fibre connection. It is highly
recommended that accurate measurements be taken using an optical light source and power meter to
ensure the system is operating correctly and that the optical levels are within specification.
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The optical level from the transmitter to the receiver should be checked to ensure it is within acceptable
value.
9.2 Testing and commissioning
Testing and commissioning procedure must be conducted together with:
a) building owner;
b) ELV contractor; and
c) consultant.
Signal measurement to be performed as following:
a) antenna and LNB output;
b) head end output (terrestrial TV, FM, and satellite);
c) floor riser amplifier output; and
d) unit broadcast outlet
For test measurement parameters, refer to 9.3.1
The test result shall be documented and kept as commissioning report.
9.2.1 As built documents

As built documents must be kept and made available by the building management. This document
should be updated if any changes done. Refer to 7.3.2.2

9.3 Measurement method
9.3.1 Test and measure equipment
The following is the list of the test equipment.

a) FM, TV, Satellite analyser for satellite and terrestrial services. Recommended features shall include
but not limited to the following:

i) continuous tuning from 5 MHz to 694 MHz and 950MHz to 2 150 MHz;
i) RF Input Impedance, 75 Q;
i) digital readout to be absolute value in dBpV.; and
iv) signal measurement parameters:

1) FM Radio: Signal level and CNR.

2) Digital television channels: Signal Level, MER, and link margin.

3) Satellite band: Signal level, MER and link margin.

b) Optical power meter.
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c) Receiver and decoder for the dedicated DTT and Satellite services.

10. Maintenance

SMATYV and MATYV system maintenance is a necessary to ensure the system in good and safe condition
with the preventive and corrective maintenance activities.

The vendor, contractor, or installer shall be responsible for the maintenance works for any defect under
the warranty within the warranty period.

10.1 Maintenance

10.1.1 Preventive maintenance

a) Preventive maintenance should be performed occasionally, where half yearly is recommended to
ensure that the system is working properly with optimum condition. The recommended preventive
maintenance activities are as follows:

i) Physical inspection and housekeeping.

Physical inspection and housekeeping are to ensure the system is in good condition and working
properly, the maintenance check list are as follows:

1) Antenna system — condition, position and direction.

2) Headend and distribution equipment — all equipment working in good condition.

3) Cable and connector — all connection at antenna, headend equipment and distribution.

4) Housekeeping — security, safety and cleanliness around the headend equipment and area.
ii) Signal strength level and quality measurement.

Signal strength and quality measurement should be performed to ensure the signal level and

quality are maintained above the required level as stated in Clause 9.4. The measurement shall

be performed for each signal (FM, digital terrestrial television, and satellite television) and the

measurement point are as follows:

1) headend amplifier input for each signal;

2) headend output input for each signal (FM, digital terrestrial television and satellite dish);

3) line amplifier input at the riser;

4) line amplifier output at the riser;

5) wall outlet (recommended with three sample wall outlets at the high, middle and lowest floor);

6) example of maintenance checklist and measurement result form are shown in Annex K;

7) the checklist and measurement results shall be recorded and keep at the office and
accessible by the authorised personnel for reference; and

8) maintenance personnel should have basic skills and knowledge of SMATV and MATV

systems, including test equipment, with emphasis on operation and safety procedures to
ensure effective maintenance and minimise the risk of accidents.
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10.1.2 Corrective maintenance

The corrective maintenance shall be performed by the building owner to rectify any system or equipment
breakdown.

10.2 Tools and test equipment
A standard tool kit and appropriate PPE should be provided to maintenance personnel. Refer to 8.7.1.

Test equipment shall be able to measure the parameters FM radio, digital terrestrial, and satellite
television system, as describe in 9.3.1.

10.3 System Audit

The building owner should engage competent third-party agents to perform periodical inspection at least
once in 3 years period.

Inspection assessment and measurement should be documented for audit report including
recommendation as specified in 9.3.1.
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Annex A
(normative)

Normative References

ITU-T G.652, Characteristics of a single-mode optical fibre and cable

ITU-T G.657 A1/A2, ITU-T G.657: Characteristics of a bending-loss insensitive single-mode optical
fibre and cable for the access network

MS 589-2, 13 A plugs, socket-outlets, adaptors and connection units - Part 2: Specification for 13 A
switched and unswitched socket-outlets

MS 739, Specification for Hot-Dip Galvanized Coatings on Iron Threaded Fasteners
MS 740, Specification for hot-dip galvanized coatings on iron and steel articles

BS 1363-2, Specification for 13 A switched and unswitched socket-outlets

Garis Panduan dan Peraturan Bagi Perancangan Bangunan

L-S26, Specification for Satellite Master Antenna Television (SMATV) & Master Antenna Television
(MATV) System
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Annex B
(normative)

Abbreviations

AC Alternative Current

CNR Carrier to Noise Ratio

dCSsSs Digital Channel Stacking System
DTT Digital Terrestrial Television

DVB-S Digital Video Broadcasting - Satellite
DVB-S2 Digital Video Broadcasting - Second Generation Satellite
DVB-S2X Digital Video Broadcasting - Second Generation Satellite Extensions
DVB-T2 Digital Video Broadcasting -Second Generation Terrestrial
DC Direct Current

ELV Extra-Low Voltage

FFL Finish Floor Level

FM Frequency Modulation

FTB Fiber termination box

Gl Galvanised Iron

GPON Gigabit Passive Optical Network

HH Horizontal High

HL Horizontal Low

HFC Hybrid Fibre Coaxial

IF Intermediate Frequency

LNB Low Noise Blockdownconverter
M&O Manual and Operation

M&U Manual and User

MATV Master Antenna Television

MER Modulation Error Ratio

MDU Multi Dwelling Unit

NF Noise Figure

PPE Personal Protective Equipment

PVC Polyvinyl Chloride

RF Radio Frequency

SAT Satellite

SMATV Satellite Master Antenna Television
SDU Single Dwelling Unit (SDU)

SM Single Mode

SSO Switched Socket Outlet

TV Television

UHF Ultra-High Frequency
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VH Vertical High
VL Vertical Low
VHF Very High Frequency
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Annex C
(normative)

Minimum coaxial cable specifications for RG 6 and RG 11

Table C.1. Nominal attenuation

Nominal attenuation (dB/100 meters)
Frequency
RG 6 RG 11

5 MHz 1.90 dB 1.25dB
55 MHz 5.25 dB 3.15dB
83 MHz 6.40 dB 3.87 dB
187 MHz 9.35dB 5.74 dB
211 MHz 10.01 dB 6.23 dB
250 MHz 10.82 dB 6.72 dB
300 MHz 11.64 dB 7.38 dB
350 MHz 12.63 dB 7.94 dB
400 MHz 13.61 dB 8.53 dB
450 MHz 14.44 dB 9.02 dB
500 MHz 15.29 dB 9.51 dB
550 MHz 16.08 dB 9.97 dB
600 MHz 16.73 dB 10.43 dB
750 MHz 18.54 dB 11.97 dB
865 MHz 20.01 dB 13.05dB
1000 MHz 21.49dB 14.27 dB
1200 MHz 23.52 dB 15.65 dB
1450 MHz 25.82 dB 17.39 dB
1800 MHz 28.77 dB 19.69 dB
2200 MHz 31.75dB 22.14 dB
2400 MHz 33.14 dB 23.32dB
2800 MHz 35.76 dB 25.53 dB
3000 MHz 37.01 dB 26.60 dB

Table C.2. Return loss

Frequency range (MHz) Specification
5-30 =23 dB
30-470 =23 dB
470 - 862 >20dB
862 - 2400 =18 dB
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Annex D
(normative)

Typical design for SMATV/MATV schematic diagram using coaxial system
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Annex E
(normative)

Typical design for SMATV/MATV schematic diagram using coaxial using splitter
system
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BLOCK 1
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Annex F
(normative)

Typical design for SMATV/MATV schematic diagram using coaxial using
multiswitch system

.
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Annex G
(normative)

Typical design for SMATV/MATV schematic diagram using hybrid using
coaxial system
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Annex H
(normative)

Typical design for SMATV/MATV schematic diagram using GPON system
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Annex |
(normative)

SMATV and MATYV test and commissioning measurement results form: Coaxial Cable System (Recommended)

Measurement result sheet for SMATV and MATV systems

Project/ building name

Address/ location

Number of blocks Block number
Date
1. FMradio
Antenna type Antenna gain
Transmitter locations Receive pattern Directional / Omni-Directional
Antenna Output Headend Input Headend Output
No. Frequency Program name Signal Ca_rrler-t9- Signal Ca_rrler-tg- Signal Ca.rrler-t?- Remark
(MHz) level noise ratio level noise ratio level noise ratio
(dBuV) (dB) (dBuV) (dB) (dBuV) (dB)

44



MCMC MTSFB TC Gxxx:2025

2. Digital terrestrial television

Antenna type Antenna gain
Transmitter locations Receive pattern Directional / Omni-Directional
Antenna Output Headend Input Headend Output
Frequency Mux Signal MER Link Signal | MER Link Signal MER Link
No. . . . Remark
(MHz) name level level | margin level level margin level level margin
(dBuV) (dB) (dB) (dBuV) | (dB) (dB) (dBuV) (dB) (dB)
3. Digital satellite television
Dish antenna type Dish size
LNB type Satellite transponder
LNB Output Headend Input Headend Output
No. Frequency Transponder Signal | MER L|nk_ Signal | MER L|nk_ Signal MER Lmk_ Remark
(MHz) level level | margin level level | margin level level margin
(dBuV) | (dB) (dB) (dBuV) | (dB) (dB) (dBuV) | (dB) (dB)
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4. Line Amplifier

Amplifier model Gain
Block number Floor/level
FM program/ FM Radio DTT Digital Satellite Television
Frequency DTT Mux/ Signal Carrier- Signal MER Link Signal MER Link
No. . . . . Remark
(MHz) satellite level to-noise level level margin level level margin
transponder (dBuV) | ratio (dB) | (dBuV) (dB) (dB) (dBuV) (dB) (dB)
5. Wall socket
Block, FM/DTT Mux / FM Radio DTT Digital Satellite Television
Level and Satellite Signal Carrier- Signal MER Link Signal MER Link
No. . - . . Remark
Unit Transponder level to-noise level level margin Level Level Margin
Number Frequency (dBuV) | ratio (dB) | (dBuV) (dB) (dB) (dBuV) (dB) (dB)
Prepared by: (Vendor) Verified and approved by: (Project owner/consultant) Note:

Test report should be taken by the equipment

Signature Signature data logger or screenshot (no handwritten)
Name: Name:

Organisation: Organisation:

Position: Position:

Date: Date:
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Annex J
(normative)

Example diagram for horizontal wiring of broadcast system distribution

Mainly for:
Coaxial system

Coaxial using splitter system

Coaxial system using multiswitch system

Hybrid fibre coaxial (HFC) system

Gigabit Passive Optical Network (GPON) system
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Annex K
(normative)

SMATV/MATYV Maintenance Check List and Measurement Results Form — Coaxial Cable System (Recommended)

SMATV/MATYV preventive maintenance

Project/ building name

Address/ location

Number of blocks Block number

Date

a) Physical inspection

-
°

Description Condition Action/Remark Recommendation

Antenna, pole, bracket

Antenna terminal / termination

Weatherproof sleeve

Cable condition

Equipment functionality

Equipment rack/enclosure

Cleanliness

O IN[O|OA|B|[W[IN|=

Security and safety
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b) Measurement result

1. FM Radio
Antenna type Antenna gain
Transmitter locations Receive pattern Directional / Omni-Directional
Antenna Output Headend Input Headend Output
No. Frequency Program name Signal Ca.rrler-tc?- Signal Ca_rrler-tc?- Signal Ca.rrler-tt_)- Remark
(MHz) level noise ratio level noise ratio level noise ratio
(dBuV) (dB) (dBuV) (dB) (dBuV) (dB)
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2. Digital terrestrial television

Antenna type

Antenna gain

Transmitter locations

Receive pattern

Directional / Omni-Directional

Antenna Output Headend Input Headend Output
Frequency Mux Signal MER Link Signal MER Link Signal MER Link
No. . . . Remark
(MHz) name level level | margin level level margin level level margin
(dBuV) (dB) (dB) (dBuV) | (dB) (dB) (dBuV) (dB) (dB)
3. Digital satellite television
Dish antenna type Dish size
LNB type Satellite transponder
LNB Output Headend Input Headend Output
No. Frequency Transponder Signal | MER L|nk_ Signal | MER Lmk_ Signal MER L|nk_ Remark
(MHz) level level | margin level level | margin level level margin
(dBuV) | (dB) (dB) (dBuV) | (dB) (dB) (dBuV) (dB) (dB)
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4. Line amplifier

Amplifier model Gain
Block number Floor/level
FM program/ FM Radio DTT Digital Satellite Television
Frequency DTT Mux/ Signal Carrier- Signal MER Link Signal MER Link
No. . . - . Remark
(MHz) satellite level to-noise level level margin level level margin
transponder (dBuV) | ratio (dB) | (dBuV) (dB) (dB) (dBuV) (dB) (dB)
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