TECHNICAL CODE

DIGITAL TERRESTRIAL TELEVISION (DTT) - ACTIVE INDOOR ANTENNA

(FIRST REVISION)

Developed by Registered by

s A

Malaysian Technical Standards Forum Bhd MCMC

Registered date: 5 July 2022

© Copyright 2022



DIGITAL TERRESTRIAL TELEVISION (DTT)
ACTIVE INDOOR ANTENNA
Scope

This Technical Code specifies the minimum requirements for Digital Terrestrial
Television (DTT) active indoor antennas for the reception of DTT broadcast

services in the Ultra High Frequency (UHF) range of 470 MHz - 694 MHz.
Terms and definitions

For the purposes of this Technical Code, the following terms and definitions are

applied..
Active indoor antenna

An antenna that contains active electronic components such as transistors, as
opposed to most antennas which only consist of passive components such as metal
rods, capacitors and inductors. Active antenna designs allow antenna of limited size
to have a wider frequency range (bandwidth) than passive antenna, and are
primarily used in situations where a larger passive antenna is either impractical
(inside a portable radio) or impossible (suburban residential area that disallows use

of large outdoor low frequency antenna).
Requirements
General requirements

DTT active indoor antenna shall be designed not to cause interference with other
authorised radiocommunication services, and be able to tolerate any interference

caused by other radiocommunication services, electrical or electronic equipment.

Power supply



The equipment may be Alternating Current (AC) or Direct Current (DC) powered.
For AC powered equipment, the operating voltage shall be 240 V +5 %, -10 % and
frequency 50 Hz £1 % as according to MS 406 or 230 V + 10 % and frequency 50
Hz £+ 1 % as according to MS IEC 60038 whichever is current.

Where external power supply is used, e.g. AC adaptor, it shall not affect the
capability of the equipment to meet this specification. Adaptor must be pre-
approved by the relevant regulatory body before it can be used with the equipment.
Adapter shall be subjected to test under tropical condition as specified in the related

standard.

Typically, an active indoor antenna requires voltage and current of 5 V/50 mA
(maximum). Alternatively, the power supply may be integrated in the Set Top Box
(STB) or Integrated Digital Television (IDTV) with Universal Serial Bus (USB)

power.
Power supply cord and mains plug

If the equipment is fitted with power supply cord and mains plug, the power supply
cord and mains plug shall be pre-approved by the relevant regulatory body with the

following requirements before being used with the equipment:
The power supply cord shall be certified according to:

MS 2112-5 or BS EN 50525-2-11 or IEC 60227-5 (for Polyvinyl Chloride (PVC)

insulated — flexible cables or cords); or

MS 2127-4 or IEC 60245-1 (for rubber insulated - flexible cables or cords).
The mains plug shall be certified according to:

MS 589-1 or BS 1363 (for 13 A, fused plug); or

MS 1577 (for 15 A, fused plugs); or

MS 1578 or BS EN 50075 (for 2.5 A, 250V, flat non-rewireable two-pole plugs with

cord for the connection of class II equipment).
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Radio Frequency (RF) input connector
The Radio Frequency (RF) input connector shall be complied to IEC 61169-2.
Marking

The antenna shall be marked with the following information: supplier or
manufacturer’s name or identification mark; supplier or manufacturer’s model or

type reference; and other markings as required by the relevant standards.

The markings shall be legible, indelible and readily visible. All information on the
marking shall be either in Bahasa Melayu or English Language.

Technical requirements
The antenna shall comply with the technical requirements as summarised in Table 1

Table 1. Summary of technical requirements for indoor DTT antenna

No. [Parameter Limit

1.  |Operating frequency range 470 MHz — 694 MHz (UHF)
2.  |Antenna gain 6 dBi— 20 dBi

3.  [Noise Figure (NF) <1.5dB

4. Output 3" order intercept point > 30 dBm
(OIP3)

5. Return loss <-10dB

The indoor antenna should have a near

6. |Antenna pattern directivity to omni- directivity pattern as shown in

Figure 4.

7.  [Temperature range 15°Cto 35°C




The ESD of indoor antenna shall
withstand contact discharges of 2 kV
and 4 kV and air discharges of 2 kV, 4
8. [Flectrostatic Discharge (ESD) kV and 8 kV with both polarities plus

(+) and minus (-).

Operating frequency range



The active indoor antenna for DTT broadcast service receivers shall operate in the

frequency range of 470 MHz - 694 MHz (UHF).
Antenna gain

The active antenna gain is defined as the sum of the passive antenna gain and the
amplifier gain. The amplifier in an active antenna is primarily designed to overcome
the coaxial loss by cable and should provide a sufficient gain margin of the total
system gain. Deploying an active antenna allows placing an antenna remotely (with

relatively long cable) as the antenna is powered conveniently over the same cable.

The total antenna gain shall be 6 dBi to 20 dBi antenna gain over the complete

frequency band (470 MHz — 694 MHz) as stipulated in ETSI EN 303 354.
Noise Figure (NF)

The low NF is an important performance characteristic of the antenna amplifier
which in general, it is better than the front end of the STB to ensure the ability to

receive weak stations is greatly improved.

NF is a measure of degradation of the Signal-To-Noise (S/N) caused by noise
contributed by components in the RF signal chain. Less noise contribution will

produce a better S/N ratio at the output of RF signal chain.
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Figure 1. System setup of the installation diagram
The indoor antenna shall have a typical noise figure of < 1.5 dB.
Output 3rd order Intercept Point (OIP3)

OIP3 specifications provide a useful figure for determining the degree of linearity
exhibited by RF electronic devices or systems. The linearity of the system will be
getting better when the OIP3 produce higher value, thus the RF domain will have

better performance in regarding of spectral purity.



Return loss

Antenna impedance and the quality of the impedance match are most commonly
characterised as return loss. These impedance parameters are to measure value of

the RF power supplied to the STB receiver reflects back to the antenna terminals.

For efficient transfer of DTT RF signals between an antenna and STB receiver the

return loss should be < - 10 dB for 75 Q system impedance.
The indoor antenna shall have a return loss of <- 10 dB.
Antenna pattern directivity

An antenna is a physical device that radiates or receives energy, almost always with
some directional dependence. Theoretically, for efficient transfer of energy between
2 antennas, their respective radiation patterns shall be optimised in the correct
direction and the antenna shall be polarised with the same orientation. However,
where Line of Sight (LOS) between 2 antennas rarely exist, and at frequencies
above about 500 MHz, objects in the path between the antennas (walls, structures,
people, terrain, etc.) may substantially alter both the effective radiation patterns and

the polarisation.

Even if a device is located in a fixed position, polarisation will typically change
with time due to movement of nearby objects. As a result, while some general
attention shall be paid to radiation pattern shape and antenna polarisation, these
parameters can be optimised for a particular situation in only a general way. Since
indoor reception is commonly multipath reception (Rayleigh), an omni-directional
or slight directivity is recommended. As for information, the DTT transmitter

antenna in Malaysia is using horizontal mode.



The antenna directivity shall be measured as a minimum at the lowest, middle and

highest frequency of the declared frequency band(s).

The indoor antenna should have a near to omni-directivity pattern as shown in

Figure 4.
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Figure 4. Directivity antenna patter



Temperature range

Operating temperature range for the antenna shall be within 15 °C to 35 °C as

stipulated ETSI EN 303 354.

An operating temperature is the temperature at which an electrical or mechanical
device operates. The device will operate effectively within a specified temperature
range which varies based on the device function and application context, and ranges

from the minimum to the maximum operating temperature.
Electrostatic Discharge (ESD)

The discharge of ESD can affect the correct functioning of equipment. The charge
1s created by the friction of two materials, one of which is non-conductive. ESD

interference derives its strength from the very short rise time (up to less than 1 ns),
and the short duration (typically less than 100 ns) of a pulse in combination with a

large current or voltage.

The device shall be protected with special components which leads the charge to
ground to avoid component damaged by ESD. Mostly the components are

assembled to the input and output of the device.

The device shall withstand contact discharges of 2 kV and 4 kV and air discharges
of 2 kV, 4 kV and 8 kV with both polarities plus (+) and minus (-).

The ESD of the antenna shall withstand contact discharges of 2 kV and 4 kV and air
discharges of 2 kV, 4 kV and 8 kV with both polarities plus (+) and minus (-) as
stipulated in IEC 61000-4-2.
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QUY CHUAN KY THUAT

TRUYEN HINH KY THUAT SO MAT PAT (DTT) — ANG TEN HOAT BDONG
TRONG NHA

(PHIEN BAN SUA POI BPAU TIEN)
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TRUYEN HINH KY THUAT SO MAT PAT (DTT)
ANG TEN HOAT PONG TRONG NHA
1. Pham vi

Quy chuén k¥ thuat ndy quy dinh cc yéu cau tdi thiéu ddi v6i dng-ten hoat dong
trong nha ctia Truyén hinh k¥ thuat s6 mat dat (DTT) dé thu céc dich vu phat song
DTT & dai tan siéu cao (UHF) 470 MHz - 694 MHz.

2. Thuat ngir va dinh nghia

Vi muc dich ciia Quy chuan k¥ thuat ndy, cac thut ngir va dinh nghia sau day dugc

ap dung.
2.1 Ang ten hoat dong trong nha

Ang-ten chtra cac thanh phan dién tir hoat dong nhu bong ban dan, trai nguoc véi
hau hét cac ang-ten chi bao gém cac thanh phﬁn thu dong nhu thanh kim loai, tu
dién va cudn cam. Thiét ké dng-ten chii dong cho phép ang-ten co kich thudc han
ché c6 dai tan rong hon dng-ten thu dong va chu yéu dugc str dung trong céc truong
hop ang-ten thu dong 16n hon khong kha thi (bén trong radio di dong) hoac khong
thé str dung (khu dan cu ngoai 6 khong cho phép sir dung ctia ang-ten tan s thap
ngoai tro1 1om).

3. Yéu ciu

3.1 Yéu cau chung

Ang-ten hoat dong trong nha DTT phai duoc thiét ké dé khong gay nhiéu cho céc
dich vu thong tin vo tuyén duoc cip phép khac va co thé chiu duge bat ky hién
tuong nhiéu nao do cac dich vu thong tin vo tuyén, thiét bi dién hodc dién tir khac
gay ra

3.1.1 Ngudn cung cip

Thiét bi c6 thé duoc cap ngudn bang dong dién xoay chiéu (AC) hoic dong dién

mot chidu (DC). Ddi véi thiét bi dung nguf)zn dién xoay chiéu, dién ap hoat dong



phai 12 240 V +5 %, -10 % va tan s6 50 Hz + 1 % theo MS 406 hoic 230 V + 10 %
va tan s6 50 Hz £ 1 % theo MS IEC 60038 v&i bét cir loai dong.

Trudng hop st dung ngudn cung cap bén ngoai, vi du: Bo chuyén d6i AC, nd sé
khong anh hudong dén kha ning dép tng thong sé k¥ thut ndy cua thiét bi. Bo
chuyén d6i phai dugc co quan quan 1y c6 lién quan phé duyét trude trude khi co thé
str dung v&i thiét bi. Bo chuyén doi phai dugc thir nghiém trong diéu kién nhu quy

dinh trong ti€u chuan lién quan.

Thong thuong, mot dng-ten hoat dong trong nha yéu cau dién ap va dong dién 5
V/50 mA (t6i da). Ngoai ra, nguon dién c6 thé dugc tich hop trong Set Top Box
(STB) hodc TV tich hop sin dau thu truyén sé (IDTV) v6i ngudn chudn Universal
Serial Bus (USB).

3.1.2 Day ngudn va phich cam

Néu thiét bj dugc trang bi diy ngudn va phich cam nguon thi diy ngudn va phich
cdm ngudn phai dugc co quan quan 1y lién quan phé duyét trude khi st dung cliing

voi thiét bi, cu thé véi cac yéu cau sau:
Day ngudn phai dugc ching nhan theo:

MS 2112-5 hodc BS EN 50525-2-11 hoic IEC 60227-5 (d6i voi cap hodc ddy mém
cach dién bang Polyvinyl Clorua (PVC)); hoic

MS 2127-4 hodc IEC 60245-1 (d6i véi cap hodc ddy mém cach dién bang cao su).
Phich cam dién ludi phai dugc chimg nhén theo:

MS 589-1 hoic BS 1363 (ddi v6i 13 A, phich cdm c6 cau chi); hoidc

MS 1577 (d6i v6i phich cdm c6 cau chi 15 A); hodc

MS 1578 hoac BS EN 50075 (danh cho loai 2.5A, 250 V - phich cam 2 cuc loai

chan det ndi v6i day nguodn cua thiét bi cap II).
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3.1.3 Pau naoi tin hi€u vo tuyén

Dau ndi RF phai tuan theo IEC 61169-2.

3.1.4 Ghi nhan

Ang-ten phai dugc ghi nhan véi cac thong tin sau:

tén hodc nhan hiéu nhan dang ctia nha cung cap hodc nha san xuat;

Model hodc loai hinh tham chi€u ctia nha cung cap hodc nha san xuat; Va

cac dau hi¢u khéc theo yéu cau cua cac ti€u chuan lién quan.

Nhan phai dé doc, khong thé x6a va dé nhin thay. Tét ca thong tin trén nhan phai

bang tiéng Bahasa Melayu hoic tiéng Anh.

3.2 Yéu cau k¥ thuat

Ang ten phai tuan thi cac yéu cau k¥ thudt nhu duge tom tit trong Bang 1.

Bang 1. Tom tit yéu cau ky thuat dbi véi ang ten DTT trong nha

No. [Tham s G161 han
1. |Dai tan hoat dong 470 MHz — 694 MHz (UHF)
2. Do loi ciia Ang ten 6 dBi — 20 dBi
3. |H¢ s nhiéu <1.5dB
4. Diém chin bac 3 > 30 dBm
5. [Suy hao phan xa <-10dB
Ang-ten trong nha phai c6 dang gan nhu
6. [Huéng tinh ctia Ang ten da hudéng nhu trong Hinh 4.
7.  [Pham vi nhiét 4o 15°Cto 35°C
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ESD cua ang ten trong nha phai chiu
Phéng tinh dién (ESD) duogc phong tinh dién tiép diém 2 kV va
4 kV va phong tinh dién qua khong khi
2 kV, 4 kV va 8 kV véi ca hai cuc (+) va

trir (-).

3.2.1 Dai tan hoat dong

Ang ten hoat dong trong nha ctia may thu phat song DTT phai hoat dong & dai tan
470 MHz - 694 MHz (UHF).

3.2.2 Do loi cia Ang ten

D0 101 anten tich cuc dugc dinh nghia la téng cua dd loi anten thu dong va do loi bd
khuéch dai. Bo khuéch dai trong dng-ten hoat dong duoc thiét ké chu yéu dé khic
phuc suy hao ddng truc do cap va phai cung cip du mirc tang cho tong mirc ting
ctia hé thong. Viéc trién khai dng-ten hoat dong cho phép dit ang-ten tir xa (véi cap

tuong dbi dai) vi dng-ten duoc cip ngudn thudn tién qua cing mot cap.
Téng mirc ting dng-ten phai tir 6 dBi dén 20 dBi trén toan dai tan (470 MHz — 694
MHz) nhu quy dinh trong ETSIT EN 303 354.

3.2.3 Hé s nhiéu

NF thép 12 mot dic tinh hiéu suat quan trong cua bd khuéch dai ang-ten, nhin chung
n6 tot hon mit trude cia STB dé dam bao kha nang thu cac tram yéu duoc cai thién

dang ké.

NF la thudc do mirc d suy giam Tin hiéu trén tap 4m (S/N) do nhiéu tir cac thanh
phan trong hé s6 nhidu RF gy ra. It tiéng on hon s& tao ra ty 1& S/N tét hon & dau ra

cua chuoi tin hiéu RF.

15
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Hinh 1. So d6 thiét lap hé thong
Ang ten trong nha phai ¢ hé s6 nhidu dién hinh < 1,5 dB.
3.2.4 Diém chin bac 3

Thong s6 k¥ thuat OIP3 cung cip mét con sb hitu ich dé xac dinh muc d6 tuyén tinh
duoc thé hién boi cac thiét bi hodc hé théng dién tir RF. Tinh tuyén tinh cua hé
thong s& ngay cang t6t hon khi OIP3 tao ra gié tri cao hon, do d6 mién RF s& co

hiéu suét tot hon vé d6 tinh khiét quang pho
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3.2.5 Suy hao phan xa

Tré khang dng ten va chét luong cia trd khang phu hop 13 dic trung phd bién nhat
ctia suy hao phan xa. Céc thong s trd khang nay dung dé do gia tri cong suat RF

cung cip cho may thu STB phan xa trd lai cac dau cubi ang ten.

Pé truyén tin hiéu RF DTT hiéu qua giita dng-ten va may thu STB, suy hao phan xa
phai 12 < - 10 dB ddi v6i trd khang hé théng 75 Q.

Ang ten trong nha phai c6 suy hao phan hoi < - 10 dB
3.2.6 Hudng tinh clia Ang ten

Ang-ten 12 mot thiét bi vat 1y phat ra hoac nhan nang luong, hau nhu ludn phy thudce
vao hudng. Vé mit 1y thuyét, dé truyén ning luong hiéu qua giira 2 ang-ten, dang
btrc xa twong (mg cuia chiing phai dugc tdi vu héa theo diing huéng va ang-ten phai
dugc phan cuc theo cing mot huéng. Tuy nhién, khi tim nhin thang (LOS) gitta 2
ang-ten hiém khi ton tai va ¢ tan s6 trén khoang 500 MHz, cac vat thé trén duong di
gifra Ang-ten (tudng, cong trinh, con nguoi, dia hinh, v.v.) c6 thé 1am thay doi dang

ke doi véi ca bue xa hiéu qua va sy phan cuc.

Ngay ca khi mot thiét bi duoc diat & mot vi tri ¢ dinh, do phan cuc thuong sé thay
d6i theo thoi gian do chuyén dong cua cac vat thé & gan. Két qua 1a, trong khi can
cha ¥ chung dén hinh dang birc xa va phéan cuc ang-ten, cac thong sd nay c6 thé
duoc toi vu hoa cho mot tinh huéng cu thé chi theo cach téng quat nhét dinh. Vi
viéc thu song trong nha thuong 1a thu song da duong (Rayleigh), nén nén sir dung
tinh nang thu song theo moi huéng hoic co tinh dinh huéng nhe. Vé thong tin, ang

ten phat DTT ¢ Malaysia dang st dung ché d¢6 nam ngang.

Do dinh hudng cta ang-ten phai duoc do & muc tdi thiéu & tan s thap nhat, trung

binh va cao nhat cta (cac) bang tan dugc cong bo.

Ang-ten trong nha phai ¢6 dang gan nhu da huéng nhu trong Hinh 4.
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Hinh 4: Huéng tinh ctia Ang ten

3.2.7 Pham vi nhiét d¢

Pham vi nhiét d§ hoat dong ctia ang-ten phai nam trong khoang 15 °C dén 35 °C
theo quy dinh ETSI EN 303 354.

Nhiét d¢ hoat dong la nhi¢t do ma thiét bi dién hogc thiét bi co khi hoat dong. Thiét
bi s€ hoat dong hi€u qua trong pham vi nhiét do dugc chi dinh, thay doi tuy theo
chtrc ning cua thiét bi va bdi canh tmg dung, dong thdi nam trong pham vi tir nhiét
d6 hoat dong tdi thiéu dén t6i da.

3.2.8 Phong tinh dién (ESD)

Viéc phong tinh dién ESD c6 thé anh huong dén hoat dong binh thuong cia thiét bi.
Dién tich duogc tao ra do ma sat gitra hai vat liéu, mot trong s6 d6 khong dan dién.
Nhiéu ESD bit ngudn tir cuong d6 tir su gia ting thoi gian rat ngan (1én dén dudi 1
ns) va khoang thoi gian ngan (thuong dudi 100 ns) ciia xung két hop voi dong dién

hoac dién ap 1on.
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Thiét bi phai dugc bao vé bang cac bd phan dic biét dan dién xudng mit dat dé
tranh cac b phan bi hu hong do ESD. Hau hét cac linh kién déu duge lép rap thanh

dau vao va dau ra cua thiét bi.

Thiét bi phai chiu duoc su phong dién tiép diém 2 kV va 4 kV va phong dién qua
khong khi 2 kV, 4 kV va 8 kV véi cd hai cyc (+) va trur (-).

ESD cua ang ten phai chiu dugc sy phong dién tiép diém 2 kV va 4 kV va phong
dién qua khong khi 2 kV, 4 kV va 8 kV véi cé hai cyc (+) va tru (-) nhu quy dinh
trong IEC 61000-4-2.
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