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Article history: DVB-T2 (Digital Video Broadcasting-Second Generation Terrestrial) is one
. of the latest technical standards being developed by the DVB Project for

Received Sep 9, 2018 DTT (Digital Terrestrial Television). It is also known as digital broadcasting
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It is important to perform a research on the performance of DVB-T2 because

Malaysia has launched the free-to-air digital TV project since 2016 hence
Keywords: there is a need to know how well the signal is being received by viewers.
This research focuses on a DVB-T2 transmission process which involve the

BER transmission from Menara Kuala Lumpur transmitter to receivers located at
DTT 100 different locations. The performance of DVB-T2 can be determined by
DVB-T2 measuring the field strength, MER (Module Error Ratio) and BERaLDPC
Field Strength (Bit Error Rate after Low Density Parity Check decoder), and then a
MER comparison between DVB-T and DVB-T2 systems can be made.

Equipments involved in the measurement are indoor antenna, distribution
amplifier, waveform monitor, field strength meter, DVB-T2 decoder and TV
set as the receiver. Results are recorded in Microsoft Excel and analyzed
using MATLAB software. The result of the measurement shows92% of the
test points had higher reading than the baseline value which means better
reception of digital TV signal is delivered to the location.Comparison
between DVB-T and DVB-T2 performance shows that field strength of the
DVB-T2 system is slightly higher by 1.5 % — 3.8 % from DVB-T.
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1. INTRODUCTION

In Malaysia, there are two main forms of television broadcasting which are analog and digital forms.
Radio Television Malaysia (RTM) was the first agency to launch analog broadcasting starting from 28
December 1963. On 10 April 2011, RTM took a big leap into a launching trial version of digital television
broadcasting using the DVB-T system. Accordingly, RTM (Radio Televisyen Malaysia)has been running a
pilot project in September 2006 using astandard DVB-T adopted in most European countries. There are
several standards currently used worldwide for digital terrestrial broadcasting [1]. Recently in 2016, the
Malaysian government decided to broadcast free-to-air television latest technology by implementing DVB-
T2. A Signal is transmitted to all over the country by using 60 main transmitters and 40 gap fillers targeting
about 98% of coverage in Malaysia until 2018. One of the transmitters is located at Menara Kuala Lumpur
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and this location will be used in this research. DVB-T2 is a second generation terrestrial broadcast
transmission system, developed by the DVB project since 2006. Its main purpose is to increase capacity,
ruggedness and flexibility to the then current DVB-T system [2]. As we indicated in our previous research
[3], when considering the whole picture, it is evident that the latest technologies besides technical benefits,
increased capacity for new services and higher quality of service, bring also a higher system cost.

The transition from Analog to DVB-T (first generation) and then continue the conversion from
DVB-T to DVB-T2 are motivated by the process of merging those systems to be higher efficiency digital
broadcast system which is DVB-T2. The meaning of high efficiency focuses on the capability of transmitting
a large number of channels or high audio/video and coverage quality with the same amount of
spectrum.DVB-T2 system also brings source coding improvement which is the double amount of channel on
one MUX in High Definition (HD). The improvement of the system continues to offer larger coverage of
Digital Terrestrial Television (DTT) with the same amount of transmitter characteristic, reception made,
video quality and also number of channels [2], [12].

A lot of parameters can be related to the operation of DVB-T2 trough measurement. The first
parameter is the distance to the transmitter (kilometer), whereby in this study, distance is measured from the
transmitter’s location at Menara Kuala Lumpur to the standpoint location, which is the location of the
receiver. Second parameter is the field strength, measured using a field strength meter. Field strength
represents the magnitude of electromagnetic vectors related to signal strength[3].The field strength is
divided into two categories; Modulation Error Rate (MER) in unit dBuV/m representing the degree of
constellation error which is used to measure the performance of transmitted and received signal, and Bit
Error Rate after LDPC (BERaLDPC)in unit dBuV/m. It is the channel’s BER which is derived after LDPC
Decoder DVB-T2.

DVB-T2 signals are highly influenced by the geology or terrain at the transmitter and receiver areas.
Signal path can be obstructed by buildings or hills, especially in Kuala Lumpur, Malaysia area. This
obstruction will cause signal reflection and diffraction and will be shown later on in the measurement and
analysis sections of this paper. The same problem statement has occurred in the first generation of DVB,
hence the placement of the receiving antenna must be considered, in order to compensate these issues to
receive a better signal by placing, receiving antenna on a pole at a height of 10m above ground and to
measure the nearest accessible measurement point, preferably within a distance of 50 m around the ideal
measurement point [4]. However, in the case of DVB-T2, the antenna study is extended to the use of indoor
antenna. The other problem is a contradiction of signal strength and MER of receiving signal, whereby in
some locations, strength of receiving signals is equal but MER of received signals are not equal. This
condition happens due to the areas are obscured by the interference of environment [5]. To overcome this
problem, it is suggested to use comparative analysis between MER and distance to indicate delay signal
caused by the multipath effect of the reflection process. Then, by using measurement Bit Error Rate
(BERbLDPC) — before LDPC, a minimum MER value that can be normally received by DVB-T2 can be
determined [10], [11].

Since Malaysia will fully migrate to digital broadcasting by using the DVB-T2 system and analog
transmission will be switched off entirely in 2018, this study will be helpful to provide information to
government broadcasting station, Radio Television Malaysia (RTM) with regard to planning, implementing,
commissioning and also testing the project. RTM also able to do further study in order to broad the area of
study in measuring the performance of DVB-T2 since it is very new to broadcasters.

This project has high relevancy in broadcast technology in Malaysia because most of the study come
from foreign country that has already implemented DVB-T2 as fully digital TV broadcasting which
sometimes is not suitable for Malaysian environment and geographic area. Therefore, this is the right time to
do the project. This study is also very helpful to the government to identify strengths and weaknesses of
DVB-T2 audio and visual quality and this guideline can be useful to other broadcasters in order to implement
it nationwide.

Delivering a robust signal, and offering a range of different modes and making it a very flexible
standard, DVB-T2 can offer a much higher data rate and more robust signal than DVB-T [4][13]. Malaysia
should adopt DVB-T2 as a standard for digital broadcasting in future. Therefore, this research was
recommended to be expanding specifically in DVB-T2 which is the second generation of DVB. The suit
parameter, method and analysis can be used and the analysis for the next study with new data collection and
it also can include the comparison results between DVB-T and DVB-T2.

In addition, the main method that being used an appropriate simulation for some of the study carried
are by using common simulation platform (CSP) and MATLAB [5]. To provide the performance evaluation
of DVB-T2 for fixed reception by the received signal, measurement using field measurements was taken
along 100 locations, for example, in Bangkok of Thailand [6]. It is suggested that same approach is used but
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change the venue to Malaysia especially in Kuala Lumpur since Malaysia is in progress to use fully digital in
terrestrial TV in 2018.Some comparison are also being made in Thailand where the comparison is between
the competency of the new Hata path loss model obtained from the optimization through least square method
and the calibration on the statistical value of RMSE and ME in order to plan the broadcasting network design
for DVB-T2 propagation in the urban Suratthani, southern Thailand.

According to Peter Corcoran and Stephen Dukes [2], all of the features of DVB-T2 make the system
still relevant for several state of traditional broadcasting. Therefore, it is an advantage of DVB-T2 which can
be embedded to various other existing signals. This makes DVB-T2 more flexible and integration with other
system is possible. DVB-T2 has a lot of advantages in terms of parameter improvement and this study will
prove it. In addition, the statement from Xian Lin Huang and Jun Wu, Fei Hu, simulation results show
KMV-Cast or typical linear video transmission called soft cast can reach a PSNR gain as Low SNR: 8db
more, High SNR : 5db more and Traditional one : 7db more. They also focus on data compression than
evaluate performance of the system under incomplete prior knowledge [7]. This means that the performance
of DVB-T and DVB-T2 can be determined by test parameter and the quality of the audiovisual. If the
performance of test parameter is good, then the quality of the visual at the receiver will be excellent.
Furthermore, it is also stated that to identify the optimum value of C/M for correcting reception of DVB-T2
signal in condition after signal being fixed, the used optimum value of BER after LDPC decoding must be
less or equal to 107 and BER after BCH decoding must be less or equal to 10-1[8]. This condition is used in
the study as a benchmark for a good quality signal.

The next parameter is the field strength and the MER, Teodor B. et al. [9] states that Field Strength,
MER 30 000 citizens minimum must be minimum 85dbuV/m and others must be more than 56dBuV/m than
MER must be greater than 20-22dB. This guideline is suitable in order to have a baseline reading for field
strength and MER. The comparison can be made, which compare the percentage of difference between test
field strength and MER with the baseline value. The main objective of this research is to measure quality of
Digital Video Broadcasting-Terrestrial Second Generation (DVB-T2) Signals in Kuala Lumpur Malaysia,
which are field strength, MER and BERaLDPC, and then analyze and compare the results to DVB-T.

2. METHODOLOGY
DVB-T has several technical characteristics which can be varied to meet operator’s
requirement [10]. The characteristics are:

a)4 choices of modulation QPSK (Quadrature Phase Shift Keying),16-QAM (16-Quadrature Amplitude
Modulation), 64-QAM (64-Quadrature Amplitude Modulation) and 256-QAM (64-Quadrature Amplitude
Modulation)

b)6 different FEC (Forward Error Correction)

¢) 7 Guard Interval option

d)1k,2k,4k,8k,16k or 32k carriers

e)6, 7 or 8 MHz Channel bandwidths

A different combination of these parameters is chosen according to the need of network operators,
such as, suitability between robustness and capacity. For example, although lower level of modulation such
as QPSK has a slower data rate compared to 64-QAM, receivers can still receive the signal eventhough the
signal is weak (robustness). Table 1 summarizes the difference in main parameters of DVB-T and DVB-T2
system.

Table 1. Parameter comparison between DVB-T and DVB-T2

Parameter DVB-T DVB-T2

Modulation QPSK, 16QAM, QPSK, 16QAM, 64QAM
& 64QAM & 256QAM

Forward Error Convolutional Low density parity-check

Correction coding (CC) + (LDPC) + Bose-
Reed-Solomon Chaudhuri-Hocquengham
(RS) (BCH)

Interval Option 1/4,1/8, 1/16, & 1/4, 19/256, 1/8, 19/128,
1/32 1/16, 1/32, & 1/128

Discrete Fourier 2k & 8k 1k, 2k, 4k, 8k, 16k, &

Transform (DFT) 32k

Bandwidth 6,7 and 8Mhz 1.7,5. 6,7, 8 and 10Mhz
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The methodology for this research can be divided into two parts; field test setup and data
processing. At the beginning of this research, 100 test points are identified and selected from the RTM DVB-
T2 Coverage Simulation Database (Chirplus). Then DVB-T2 parameters; field strength, MER and
BERaLDPC are measured and recorded. More details are given in Table 2.

Table 2. Basic parameters of DVVB-T2 standard for this research

System Parameter DVB-T2

Forward error correction (FEC) & LDPC+BCH 2/3
Code rates

Modulation 256-QAM

Rotation Constellation Mode Non-Rotation mode
Guard Interval 1/128

Subcarrier (FFT size) 32K

Bandwidth 8Mhz

Figure 1 shows the flow diagram of this research which is the start of analysis on the DVB-T2
system. Next, 100 test points are chosen from the RTM DVB-T2 Coverage Simulation Database (Chirplus)
to be the location of DVB-T2 receivers. Hence, this phase is the process of collecting required data,
including field strength, MER, BERaLDPC and location information. Figure 2 and 3 demonstrate the block
diagram of DVB-T and DVB-T2 receivers. There is a little difference between the two, especially in the
measurement of BER. In DVB-T system, BER data are taken before and after Viterbi decoder. On the other
hand, BER data in DVB-T2 system are taken before and after LDPC decoding. All parameters will be
analyzed in order to determine the performance and the results will be compared with previous studies.

START
DATA SELECTION
MEASUREMENT
PARAMETER

v

RECORD RESULT

v

RESULT
ANAIYSIS

. 2
; END )

Figure 1. Flow diagram of research methodology

-
ifa l Viterbi MPEG TS
- _

Figure 2. Simplified block diagram of a DVB-T receiver
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Figure 3. Simplified block diagram of a DVB-T2 receiver

The information needed from test point locations are latitude, longitude and distance to the
transmitter. Measurement of field strength, BERaLDPC and MER at each test point are measured using test
meter, Kathrein MSK130. Waveform monitor WVM 8210 is used to monitor the quality of the received
signal/picture. Besides that, other equipments namely indoor antenna, distribution amplifier, DVB-T2
decoder and TV set are needed in order to get all the measurement. All mentioned data are collected during
the measurement at the 100 test points and recorded in Microsoft Excel and then graphs are plotted and
analyzed accordingly using MATLAB software. Figure 4 shows the field test setup diagram.

77

Reception
Antenna

Distribution
Amplifier TV Monitor

Field Strength

Meter

Figure 4. Field test setup block diagram

3. RESULTS AND ANALYSIS

The result parameters field strength, MER and BER are shown in Table 3. After collection data
process is completed, results of the recorded parameters(field strength, MER and BER)against distance are
presented in graphs using MATLAB software as shown in Figure 5, 6 and 7.

Figure 5 shows that 92% of field strength readings are above minimum level, which is
56(dBuV/m) [9]. This result is considered good because the implementation of DVB-T2 in Malaysia is very
new and most of the facility are still in research stage.

Field Strenght for DVB-T2
T

=

Field Strength (dBuW/im)
= = = =
T T T T

(=
T

=

Distance (km)

Figure 5. Field strength for DVB-T2
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Figure 6 demonstrates MER values at each test point against distance to the transmitter. Acceptable
MER value is 20-22 dB [9] and 100% of the data tested is greater than this figure, hence it fulfills the
requirement. This means that the quality of audio and visual is good enough at the 100 tested locations.

Value of BERaLDPC must be less than 107 [3] and all of collected data shows good result which is
below the limit. The BER after LDPC versus distance to transmitter is shown in Figure 7. The result shows a
weak dependence on the distance to the transmitter, which means that BER after LDPC values will be lower
at longer distance compared to test point which is nearer to the transmitter. From the continuity of analysis,
DVB-T2 results are compared with DVB-T and shown in Figures 8 and 9. Tested locations for both systems
are same.

WER fr DVB-T2
T T

MER (dBpivim)

| | | | |
10 il Kl 4 ] 0 1} 0 o 100
Distance (km)

Figure 6. MER for DVB-T2

Table 3. Part of measurement results

TP Km FS (dBuV/m) MER (dB) BERaLDPC
1 531 71.875 36.7 0.00E+00
2 5.63 51.375 295 0.00E+00
3 5.69 81.975 347 0.00E+00
4 6.17 81.275 36.9 0.00E+00
5 6.18 51.475 28.7 0.00E+00
6 6.20 89.575 365 0.00E+00
7 6.29 62.475 35.9 0.00E+00
8 6.36 78.875 353 0.00E+00
9 6.49 65.275 35.9 3.78E-07
10 693 64.875 365 0.00E+00
11 7.06 63.675 33.0 0.00E+00
12 724 89.875 35.6 0.00E+00
13 727 75.175 375 0.00E+00
14 816 58.775 317 0.00E+00
15 836 66.175 36.2 0.00E+00
16 842 67.875 37.1 0.00E+00
17 843 54.075 313 0.00E+00
18 845 59.975 334 0.00E+00
19 912 50.175 236 0.00E+00
20 976 65.675 30.2 0.00E+00
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Figure 7. BERaLDPC for DVB-T2

Figure 8 indicates that there is an average of 1.5 % increment in field strength of the second
generation system (DBV-T2) compared to first generation (DVB-T), especially at locations further away than
the transmitter. The increment is relatively small which could mean that field strength between the two
systems are quite similar. However, it can also be said that DVB-T2 systems are better as signals in this
system carry more channels and have a higher data rate of 30 % [5].

Comparison of MER in Figure 9 demonstrates similar results as field strength. There is a constant
improvement of about 3.8 % in MER data of DVB-T2 systems at all test locations. While this value may
seem to be low, the fact that signals in DVB-T2 system carry more channels and at the same time has higher
MER values compared to DVB-T system, it may be deduced that DVB-T2 has better MER performance
compared to DVB-T. Nevertheless, it could also mean that both systems have similar MER performance.

Field Strenght Comparison (DVB-T and DVB-T2)
T

o

Field Strenght (¢By\m)

50
Distance (km)

Figure 8. Field strength comparison graph between DVB-T and DVB-T2

MER Comparison (DVB-T and DVB-T2)
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Figure 9. MER comparison graph between DVB-T and DVB-T2
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4. CONCLUSION

This research is expected to fill research gap in DVB-T2 studies, especially in Malaysia. Since
Malaysia is on her way towards fully digital television transmission, this research can provide some
information on performance and coverage of DVB-T2 signals. The objectives of the project are predicted to
be fulfilled based on literature review and planned methods. The test which has been carried out
demonstrated the performance of DVB-T in Malaysia (Klang Valley Area). DVB-T2 in Malaysia (Klang
Valley area) has been successfully implemented and is currently being used for the transmission of 8 free-to-
air TV channels. Important parameters to determine the quality of a signal reception are field strength, MER
and BER. Even though the measured parameters of the DVB-T2 system are higher than the DVB - T system,
the differences are relatively very small and would not be prominent enough to suggest which system has
better performance.For future studies, measurements of multi scale/ structural similarity index (MS-
SSIM/SSIM) and peak signal-to-noise ratio (PSNR) is suggested indicators to determine better and accurate
performance in audio and visual of the digital TV.
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