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Abstract. The world is in the transition from Analog to Digital TV (TV), including 

Indonesia. Digital TV is capable of transmitting image and sound signals with sharper and 

clearer reception quality than Analog TV. Digital Video Terrestrial Broadcasting Second 

Generation (DVB-T2) is one of the Digital TV standards chosen in Indonesia because it 

provides services through the efficient utilization of the radio frequency spectrum in 

broadcasting. However, problem about the unknown parameters in DVB-T2 technology, 

such as the size of the Fast Fourier Transform (FFT), the length of the cyclic prefix (CP), 

block length, coding rate, and bandwidth are good and suitable to be applied in urban areas 

Indonesia. This paper studies about DVB-T2 technology performances using Orthogonal 

Frequency Division Multiplexing (OFDM) on DVB-T2 channels to serve various future 

DVB-T2 technology needs. This paper calculates and evaluates the outage performances 

of Indonesia DVB-T2 channels, which are also validated using bit error rate (BER) and 

frame error rate (FER) parameters. The simulation is based on OFDM concept in the DVB-

T2 standards with several cyclic prefix (CP) sizes and Binary Phase Shift Keying (BPSK) 

modulation. The result of this paper is an evaluation of the performance of DVB-T2 in 

Bandung and Jakarta that using channel coding can produce optimal parameter 

performance on the DVB-T2 technology. This paper uses channel coding techniques, 

namely simple repetition codes to evaluate and compare with  not use channel coding 

(uncoded). For OFDM characteristics shown that can be achieved, diversity orders that can 

be achieved outage performances, signal-to-noise-power-ratio (SNR) values on BER 

performance of 10��, the number of paths obtained and related theories. This Final Project 

also presents a power analysis table based on the modulation used for OFDM which is 

expected to help design hardware for mass production of Set Top Box (STB) receiver 

systems or Indonesian Digital TV aircraft. 
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1   Introduction 

Digital transmission technology has developed and is used by almost all the world 

community for information and entertainment services, such as Video-On-Demand, High Devin 

Television (HDTV), and Mobile Television which requires wide bandwidth. DVB-T2 

technology which is the second generation of Digital TV in development with the aim of 

increasing bit-rate, frequency efficiency, and increasing signal strength [3]. However, this DVB-

T2 technology is still constrained in establishing RF Profile parameters that have not been found 

to be applied to OFDM in Indonesian urban areas [1]. OFDM is widely used for digital 



 

 

 

 

transmission systems because of the ability of OFDM to overcome multipath fading which 

causes Inter-symbol interference (ISI) and Inter-channel interference (ICI) during transmission 

[5]. Therefore, DVB-T2 is a development of previous technology, namely DVB-T in 

implementing OFDM as one of the standards in the research of RF DVB-T2 profiles in 

Indonesian urban areas. In addition, the problem of performance in the application of the OFDM 

concept in the distribution of bandwidth for each DVB-T2 channel has not been found, 

especially for urban areas in Indonesia as shown in Table 1 [1]. In the matter of performance 

and bandwidth sharing of DVB-T2 technology, this research was conducted to help find 

proposed solutions to the problem of the OFDM RF Profile parameters. In this study, an analysis 

of RF Profile DVB-T2 parameters with computer simulation using NYUSIM will be analyzed. 

While for RF Profile parameter performance with channel coding computer simulation using 

MATLAB. In general, channel coding is used to improve the performance of a system by 

redesigning the sent signal that is affected by the effects of interference, such as noise, fading, 

and jamming [5]. The results of this simulation will be compared with the RF Profile simulation 

results using other country parameters. This future RF Profile will be used as a standard for the 

industrial design of making digital TV aircraft in the Indonesian urban area STB DVB-T2. In 

this paper, we consider NYUSIM using statistical spatial channel model (SSCM) technique to 

model the channel from measurements. SSCM is considered in this paper since SSCM measures 

the channel with a large number of samples and analyzes statistically by taking into account the 

spatial characteristic of the environment including types of the antenna [6].  n trend then used 

the name technical indicator. Technical indicators related to the stock movement chart. The 

main component of the formation of the stock movement chart consists of 5 component of price 

is open, high, low, close, and volume of transactions. 

 

Table 1. Indonesia does not yet have a DVB-T2 profile [1]. 

 



 

 

 

 

2   System Model 

We consider the bandwidth of 10 MHz for the frequency of 694 MHz which is standard 

regulation from KemKominfo Indonesia Digital Television DVB-T2 [1]. In this paper, the 

channel model with parameter conditions urban environment in Indonesia. In this Final Project 

environmental parameters the city of Bandung and the city of Jakarta used to be a representation 

of the region urban areas in Indonesia for initial studies [9]. Barometric pressure, humidity, rain 

rate and temperature in Bandung and Jakarta are used as climate parameters input [10]. This 

model can represent an urban microcell environment due to the real environment of Bandung 

and Jakarta city with high population density. We set 200 meters as a distance between the 

transmitter and the receiver. Furthermore, we define the environment as NLOS due to building 

and foliage. We perform computer simulations based on NYUSIM simulator using 

environmental parameters of Bandung and Jakarta city, shown in Table II and Table III, to 

generate power delay profile (PDP) [5], [6] representing the average power and delay associated 

with a given multipath delay samples [11]. We use orthogonal frequency division multiplexing 

with cyclic prefix (CP-OFDM) system to confirm the performance of the obtained channel 

model, where the block diagram is shown in 

 

Figure  1. The considered structure of CP-OFDM with simple channel coding to confirm the theoretical 

outage performance of RF Profile DVB-T2 Indonesia. 

 

Coding rate for uncoded � � 1 and for Repetition codes � � 1/3, 	 bits of 

information are generated at the transmitter side randomly as many as a certain number of bits 

with the same probability of occurrence of 0 and 1 bits. 
 is the modulation block which is 

Binary phase shift keying (BPSK) modulator. After being generated, the information will be 

mapped and modulated on the modulator 
 to produce an �� symbol containing bits of 

information. The modulated BPSK symbols are then transformed using Inverse Fast Fourier 

Transform (IFFT) 
� with block-length of 128. �� module adds cyclic prefix (CP) with a length 

the same as the number of the paths. OFDM symbols are then transmitted over multipath fading 

channel. We use Bandung and Jakarta city channel model as the multipath channel �. At the 

receiver noise is added following Gaussian distribution. �� � ������� module removes the �� from the received block. We perform fast Fourier transform (FFT) 
 prior to equalization 



 

 

 

 

module ��. We then perform demodulation 
�� of BPSK. Repetition decoding is then applied 

a decoder to decode the received bit.   

3   The Proposed Urban RF Profile of DVB-T2 Indonesia 

3.1   Channel Capacity 

 

The channel capacity of C is the maximum value of mutual information of the total 

information sent and received, where the error probability approaches zero when condition 

coding rate R in under C [14]. Calculation of channel capacity is important in designing RF 

Profile urban areas. This channel capacity limit determines the maximum data speed data rates 

that can be achieved without the existence of delay or complexity of the interference of the 

encoder or decoder. Channel capacity is influenced by the width of the transmission bandwidth 

and PDP. The calculation of channel capacity is also based on the Shannon Capacity theorem.  

 

                            � � 	 ⋅ log!"1 + $%,                                                        (1) 

 

where � is channel capacity, 	 is bandwidth in Hertz units, and $ is a ratio of signal 

power to the noise power (SNR). 

 

3.2   Channel Models 

 

To obtain a representative channel model, we conduct a series of computer simulations to 

calculate the CDF over 1000 channel realizations, of which the result is shown in Fig. 3. The 

obtained representative PDP of Bandung and Jakarta City has 8 paths with normalized powers. 

This PDP is obtained by selecting only the path having power beyond -140 dBm. Other powers 

below -140 dBm are assumed as noise [13]. It is important to note here that the delay of each 

path is about 100 ns from the preceding path. 

 

3.3   Outage Performances 

 

Outage Performances is the collection of outage probability that is needed in the design of 

a RF Profile DVB-T2 to maximize the performance of a designed RF Profile. Outage 

Performances of urban areas Jakarta and Bandung city is shown is Fig. 2.  



 

 

 

 

 

Figure  2. Outage Performance for Bandung and Jakarta City Uncoded and Repetition Codes. 

Based on curve outage performance that is obtained by MATLAB simulation, multipath has 

better perfomance than single path. 

 

In addition, information on Outage Performances is useful for improving power efficiency 

by regulating transmit power to follow the outage performances curve for each desired capacity 

and probability. Outage probability �'() is a probability of �*  when the � capacity falls below 

coding rate � which results in information not being transmitted [15]. Outage probability is 

calculated by  

 �'() � �*"� > �%       (2) 

 

As long as � ≤ �, the transmitted information can be decoded maximally on the receiver 

side. PDP produced by NYUSIM Channel Simulator is used in calculating channels capacity of 

urban areas RF Profile DVB-T2. The channel capacity � in the multipath fading channel is 

expressed with 

 � � -./0 ⋅ ∑/23� log!41 + "|62|!. $%8,      (3) 

 

where 
 is the block length of a frame that is transmitted. The 62 symbol represents the 

eigenvalue of the multipath channel obtained from the result of representative PDP. 

 

 

Table  2. NYUSIM channel simulator Parameter Input for Bandung Area [10-12]. 

 



 

 

 

 

 

 

Table  3. NYUSIM channel simulator Parameter Input for Jakarta Area [10-12]. 

NYUSIM INPUT 

Frequency   694 MHz  

RF Bandwidth   10 MHz  

Scenario   Umi  

Environment   NLOS  

T-R Separation – Lower Bound   200  

Upper Bound   200  

TX Power   30 dBm  

Number of RX   1000  

Baromatric Pressure   1009.5  

Humidity   54 %  

Temperature   33 C  

Rain rate   120.4 mm/h  

Polarization   Co - Pol  

Foliage Loss   No  

Follage Attenetion   No  

 

 

3.4   Representative PDP 

 

In this paper NYUSIM channel simulator produced Instantaneous PDP with 1000 trials to 

obtain one representative PDP of urban area. Figure 3 shows Representative PDP for Bandung 

and Jakarta City. Δ: is propagation delay where is obtained by 

 Δ: � �;< ,      (4) 

 

NYUSIM INPUT  

Frequency   694 MHz  

RF Bandwidth   10 MHz  

Scenario   Umi  

Environment   NLOS  

T-R Separation – Lower Bound   200  

Upper Bound   200  

TX Power   30 dBm  

Number of RX   1000  

Baromatric Pressure   1009.4  

Humidity   67 %  

Temperature   28 C  

Rain rate   120 mm/h  

Polarization   Co - Pol  

Foliage Loss   No  

Follage Attenetion   No  



 

 

 

 

where ΔB is bandwidth sampling for simulation. However, in this paper to obtain the ΔB we use Nyquist Theory where ΔB � 2 x 	V transmission. 
 

  

Figure  3. PDP in Bandung City and Jakarta City. 

4   Performances Evaluation of Indonesia DVB-T2 Channel Model 

4.1   BER Perfoemances 

 

This paper validates the proposed channel model digital TV DVB-T2 for urban areas by 

calculating Bit Error Rate (BER). Calculation BER in this paper used 200,000 experiments. This 

paper also evaluated BER performances by comparing BER performance on a channel Rayleigh 

fading with BER performance on a RF Profile DVB-T2. Performance on channel Rayleigh 

fading is the worst performance compared to performance on channel Rician Fading, and 

AWGN. Therefore, the performance evaluation in this paper is by comparing BER 

performances in a RF Profile DVB-T2 with BER performances on Rayleigh fading [9]. 

Calculation of BER in Rayleigh Fading with BPSK modulation is expressed by 

 

	��".WXY�/Z[\2)% � �! ]1 � �
^�_à

b,      (5) 

 

Where $ is signal-to-noise-ratio (SNR). The performance of BER on the urban areas is 

shown in Fig. 4. RF Profile without channel coding (Uncoded) with code rate � � 1 in Jakarta 

and Bandung City achieve BER performances 10�� at $ � 34 dB and $ � 33.5 dB. The 

performance of BER on the urban areas RF Profile with channel coding Repetition codes with 

code rate � � 1/3 in Jakarta and Bandung City achieve BER performances 10�� at $ � 14 dB 

and $ � 14.02 dB. We found that the BER performances with Repetition codes DVB-T2 has 

better performance due to the multipath fading effect of the proposed DVB-T2 channel model. 

The BER performance obtained has the same gradient as the BER performance theory on 



 

 

 

 

Rayleigh fading channels. In addition, the BER performance with BPSK modulation has a high 

power gain. This shows that the high level of modulation used, the power consumption of power 

consumption will be more efficient in the system with the modulation level. This paper also 

presents power analysis in SNR on BER performance [7]. 

 

4.2   FER Perfoemances 

 

This section validates the proposed Channel Model Digital TV DVB-T2 by calculating 

Frame Error Rate (FER) obtained by 

 

                   
�� � /*Z�efgghg/*Z�eigjklmniifo,                                                            (6) 

 

We use CP-OFDM system with BPSK modulation to validate theoretical outage 

performanceat � � 1 where are shown in Fig. 5, where the outage performance curve for BPSK 

with coding rate � � 1 for Uncoded and � � 1/3 for Coded with Repetition codes. Outage 

probability for Bandung and Jakarta City with � � 1 of 10�� is achieve at SNR $ � 25 dB and 

SNR $ � 25.5 dB. These curve are then used as the baseline comparison for practical FER 

performances. Figure 5 shows Bandung and Jakarta Uncoded achieve FER performance 10�! 

at SNR $ � 33 dB and SNR $ � 33.2 dB. FER Performances for Bandung and Jakarta City 

with � � 1/3 of 10�! is achieve at SNR $ � 12.5 dB and SNR $ � 13 dB 

 

 

Fig  4. BER Performances for Bandung and Jakarta City. 

 



 

 

 

 

 

Figure  5. FER Performances for Bandung and Jakarta City. 

5   Conclusion 

This paper has studies of OFDM from RF Profile DVB-T2 Indonesia to evaluate and obtain 

performance in accordance with the environment of Indonesian urban areas. Channel modeling 

conducted with NYUSIM as a channel simulator to produces a PDP representative representing 

urban area channels based on environmental parameters of the Bandung and Jakarta City. such 

as air pressure, humidity, temperature, rainfall, and leaves that represent the natural conditions 

of urban areas in Indonesia. The DVB-T2 channel model in Bandung has 8 paths with mean 

excess delay and RMS delay spread of 3,810 ns and 21.36 ns. The DVB-T2 channel model in 

Jakarta has 8 paths with mean excess delay and RMS delay spread of 2,93 ns and 18,86 ns. 

Outage performances obtained are expected to be a reference from OFDM for the city of 

Bandung and Jakarta. Outage performances validation of DVB-T2 channels for the cities of 

Bandung and Jakarta were confirmed using the CP-OFDM system without channel coding 

(uncoded) compared to using channel coding Repetition Codes. The Outage performances with � � 1 at 10�� in Bandung an Jakarta City is obtained when pq� � 25 dB and pq� � 25.5 dB 

, and with channel coding is obtained when pq� � 14 dB and pq� � 14.5 dB, are meaning 

that diversity of order 3 can be achieved. Performance at BER Bandung City and Jakarta City 10�� is obtained when the SNR is 34 dB and SNR is 33.5 dB. In BER performance in Bandung 

and Jakarta City with Repetition codes � � 1/3 obtained when pq� � 14.8 dB and pq� �14.9 dB. FER performances of 10�! from DVB-T2 Digital TV Uncoded with � � 1 in 

Bandung and Jakarta City is achieved with pq� � 33 dB and pq� � 33.2 dB. FER 

performances of 10�! from DVB-T2 Digital TV with Channel Coding � � 1/3 Bandung and 



 

 

 

 

Jakarta City is achieved with pq� � 12 dB and pq� � 12.2 dB. Outage performances that has 

been derived from the channel being modeled shows that DVB-T2 channel performances can 

be improved by using channel coding Repetition Codes. The FER performances of the DVB-

T2 can be approach the Outage Probability curve when the system uses channel coding. The use 

of channel coding with high coding rate � � 1/3 can improve performances. In addition, based 

on the practical parameters of BER and FER DVB-T2 that use channel coding to increase the 

efficiency of power consumption. The results of channel modeling in this paper are expected to 

be used as references in channel modeling experiments in Indonesian urban areas by using 

devices such as channel sounders and Universal Software Radio Peripheral (USRP). In addition, 

the proposed DVB-T2 channel can be used as a references for the manufacture of STB devices 

and the implementation of DVB-T2 channels for the Television devices industry. 
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