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Abstract 

Digital video broadcasting Terrestrial (DVB-T) is a leading international standard established for the move from Analog to digital 

broadcasting basically via terrestrial networks. Within DVB-T it is possible to carry defined data containers in addition to the audio 

and video in the MPEG 2 transport stream.Digital broadcast systems have increasingly been deployed for various services such as 

Digital Video Broadcasting (i.e. DVB-S, DVB-T, etc.) and Digital Audio Broadcasting (DAB). Classical digital broadcast systems 

were designed with fixed modulation techniques, which had to guarantee reliable communication even with very hostile channel 

environment.  Video Broadcasting is playing a key role in communication areas. In this paper DVB-T (terrestrial based digital 

video broadcasting) and DVB-T2 is analyzed in terms of various parameters.   

Keywords: Digital Audio Broadcasting (DAB), Digital video broadcasting DVB-T, orthogonal frequency division 

multiplexing OFDM 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

The DVB-T2 standard includes state-of-the art technology allowing a highly efficient use of the terrestrial spectrum. It provides 

higher data rate and more robust signal than first generation DTT standards. DVB-T2 combines many innovations including new 

FEC techniques and higher modulation schemes. All these innovations contribute in enhancing performances and provide a great 

deal of flexibility to operators opening to a wide variety of new business models. The Multiple Physical Layer Pipes (M-PLP) 

mechanism allows different modulation schemes and robustness for different services within a DVB-T2 multiplex. M-PLP allows 

operators to transmit, for example, at the same time HD services for reception by a rooftop antenna and SD services for portable 

indoor reception. M-PLP is also a fantastic tool to facilitate regional TV service insertion in a national wide multiplex/frequency. 

Orthogonal frequency division multiplexing  (OFDM) is a promising technique for future broadband wireless communication 

systems. For coherent modulation schemes, which are used for example in the European digital video broadcast terrestrial (DVB-

T) [1], a powerful channel estimation scheme is necessary. To yield optimum performance of the channel estimator, the estimator 

must be adapted to the current channel state. The main parameters of the channel are the user’s velocity, which ranges from (0 to 

360) km/h, and the channel delay spread. These parameters affect the correlation functions, which are used for channel estimation, 

and reliable estimates of them are important for good results. A proposal for an adaptive channel estimator with only a small 

computational effort in the mobile terminal and a robust velocity estimator for OFDM based communication systems was presented 

in [2]. In this paper we propose an estimator for the channel delay spread . In [3] Sanzi and Speidel proposed an algorithm to adapt 

the length of the guard interval Tg to the shortest possible length dependent on the current channel impulse response. These results 

are not very accurate and _ is not a function of the guard interval length.  [4] have proposed a filter adaption algorithm which is 

based on the difference vector of the channel transfer function between two adjacent suitable for channels with larger delay spreads. 

The new algorithm presented here is based on a correlation between decision feedback estimates of the data symbols and the 

incoming data stream. It is shown, that this estimator generates reliable results, which can be used for example to select the 

appropriate filter set in [2], and is reliable for velocities of up to v = 360 km/h. subcarriers. However, this estimation technique is 

not suitable for channels with larger delay spreads. The new algorithm presented here is based on a correlation between decision 

feedback estimates of the data symbols and the incoming data stream. It is shown, that this estimator generates reliable results, 

which can be used for example to select the appropriate filter set in [2], and is reliable for velocities of up to v = 360 km/h. 

II. OVERVIEW ON DVBT SYSTEM 

The DVB-T system is the terrestrial standard for digital TV transmission used in Europe and is just one of a collection of related 

standards maintained by the DVB consortium. It is highly complex and we are not going to make a thorough review, on the 
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contrary, we will focus on the most important points for the following sections of this article. This entire section is based on 

reference [5]. The DVB-T system is based on OFDM but builds on it adding a lot of other digital communications techniques. It 

has 2 modes of operation, one with 2048 carriers, usually referred to as 2k mode, and the other with 8192 carriers, called the 8k 

mode. The 8k mode is more robust to multipath fading and impulsive noise, but also requires more computational power. Since 

the channel bandwidth is always the same (6MHz, 7MHz or 8MHz, depending on the country), the 2k mode results in a larger 

spacing between carriers and is often a better choice for mobile communications in which strong doppler effect causes spreading 

of the carriers. Not all carriers are used for data, in both modes there are guard bands filled with null carriers on the left and right 

borders of the spectrum. The standard also includes a frame structure aimed at organizing the information in a ordered fashion so 

that the receiver can track many of the processes going on at the same time. If, for instance, the receiver interrupts reception for 

some uncontrolled reason, it is the frame structure that accounts for a quick recovery of the synchronism. In the DVB-T, a frame 

is composed of 68 symbols and a super-frame is composed of 4 frames. Figure 1 shows a simplified block diagram of the DVB-T 

signal generation process. As seen, the main blocks are: 

1) _ DVB-T coding; 

2) _ QAM mapping; 

3) _ Pilot carriers insertion; 

4) _ IFFT and Cyclic prefix insertion. 

 
Fig. 1: Block diagram of the DVB-T signal generation. 

The coding block is a necessary phase in any digital TV system. In the specific case of the DVB-T coding, the steps involved are: 

- Generation of the MPEG2 transport stream. This step includes the creation of the program to be transmitted; 

- Energy dispersal scrambling. Its main function is to garantee a minimum level of (pseudo)randomness to the data stream to 

be transmitted 

- Outer coding and interleaving. It is a block systematic coding based on a interleaved Reed-Solomon RS(204,188,t=8) 

shortened code, which offers error correcting capabilities against impulsive noise; 

- Inner coding and interleaving. This is a punctured convolutional coding devised to add robustness against additive white 

gaussian noise. 

It is common to find references to an uncoded DVBT system in the technical literature, which refers to a DVB-T implementation 

without the coding phase. Those systems are useful, as in our case, when implementing new improvements to or studying the 

robustness of the DVB-T signal modulation phase. When implementing an uncoded DVB-T system, a pseudorandom byte stream 

with uniforme distribution should be provided as input, in order to supply a source of data similar to the original one. The DVB-T 

system allows the use of 5 types of signal constellation, namely: QPSK, 16QAM, 64QAM, non-uniform 16QAM and non-uniform 

64QAM; the 

last two are specially suited for hierarchical transmission modes. The QAM mapper divides the received byte stream in appropriate 

blocks of bits (2, 4 or 6bits) and maps them to the corresponding complex symbols according to the constellation type. In our 

simulations, we have conducted tests only with the uniform constellations which are by far the most 

common in practical applications. There are 3 sorts of pilot carriers in the DVB-T system:  

- TPS Pilots, which carry information on all the transmission parameters. Every TPS in a single symbol carries exactly the same 

information in a differentially encoded form. This high level of redundancy provides strong rosbustness against channel fading 

and is very useful on a initial synchronizing phase;  

- Continual Pilots, which carry information known a priori and are used for channel estimation. They are called continual 

because they occur always at the same carrier number in all symbols. They are transmitted with 16/9 of the power of data 

carriers for extra robustness; 

- Scattered Pilots, which are similar to the continual pilots in power and purpose, but whose position change from symbol to 

symbol. 

Fig: 2 illustrates the typical distribution pattern of scattered and continual pilots in a sequence of DVB- T symbols. As shown 

in the picture: the first and last non-null carriers are continual pilots; every 4  symbols the pilot distribution pattern repeats; for 

every 3 carrier positions, 1 is occupied by a pilot carrier in some symbols. 

 
Fig. 2: Typical pilot carrier distribution pattern of DVB-T. 
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Continual pilots offer high temporal sampling rate of the channel response since they are available at every symbol; scattered 

pilots offer high frequency  sampling rate of the channel response since they are available every 3 carrier positions. This bi-

dimensional sampling schem results in very good channel estimation capabilities. After inserting the pilot carriers, the next step is 

to execute the IFFT and obtain what is usually called in the technical literature as the useful symbol. The complete DVB-T symbol 

is obtained by the addition of the cyclic prefix (CP). The CP is comprised by the last samples of the useful symbol, which are 

repeated at the beginning. The DVB-T standard offer 4 choices for the length of the CP specified as a fraction of the length of the 

useful symbol: 1/4, 1/8, 1/16 and 1/32. The longer the CP, the higher the robustness to multipath fading, but also the lower the 

channel efficiency since the CP carries only redundant information. 

III. OVERVIEW:  DVB-T2 SYSTEM  

The European-based DVB consortium elaborated the DVB-T2 specification as an extension of the existing standard DVB-T, in 

order to allow a better use of the spectral resources by integrating the latest signal processing technologies. DVB-T2 multiplexes 

can reach an overall throughput of 50Mb/s compared to the 32 Mb/s in DVB-T.  

Like DVB-T, DVB-T2 relies on the OFDM (orthogonal frequency division multiplex) modulation to transmit the signal but 

supports a wider range of transmission parameters. It enables higher FFT size (16K and 32K) that can be extended to deliver more 

data. It defines new Guard Interval Fractions (GIF) to maximize the bandwidth utilization and to provide a better robustness against 

impulse noise. New pilot patterns have been also specified to provide more flexibility in order to reduce the pilot overhead. Whereas 

DVB-T is limited to a constellation of 64 QAM, DVB-T2 can support in addition a constellation of 256 QAM that increases the 

capacity of the spectrum by about 30%.  
Table – 1 

UK network capacity comparison between DVB-T and DVB-T2 

 
DVB -T2 is a standard for digital terrestrial television broadcasting, offering significant benefits compared to DVB-T. It includes 

many new techniques not previously used in the DVB family of standards. Some, such as the P1 preamble, are completely novel, 

having been invented specifically for DVB-T2 and therefore are not yet discussed in the wider literature.  

The DVB organization defined a set of commercial requirements which acted as a framework for the DVB-T2 developments. 

These commercial requirements included [6]:DVB-T2 transmissions should be able use existing domestic receive antenna 

installations and should be able to re-use existing transmitter infrastructures. (This requirement ruled out the consideration of 

MIMO techniques which would involve both new receive and transmit antennas.)DVB-T2 should primarily target services to fixed 

and portable receivers.DVB-T2 should provide a minimum of 30 % capacity increase over DVB-T working within the same 

planning constraints and conditions as DVB-T.DVB-T2 should provide for improved single frequency-network (SFN) 

performance compared with DVB-T. DVB-T2 should have a mechanism for providing service-specific robustness; i.e. it should 

be possible to give different levels of robustness to some services compared to others. For example, within a single 8 MHz channel, 

it should be possible to target some services for roof top reception and target other services for reception on portables.DVB-T2 

should provide for bandwidth and frequency flexibility. There should be a mechanism defined, if possible, to reduce the peak-to-

average-power ratio of the transmitted signal in order to reduce transmission costs.DVB-T2 has been designed primarily for fixed 

receptors, although it must allow for some mobility, with the same spectrum characteristics as DVB-T.Like its predecessor, DVB-

T2 uses OFDM (orthogonal frequency division multiplex) modulation with a large number of sub-carriers delivering a robust 

signal, and offers a range of different modes, making it a very flexible standard[7]. DVB-T2 uses the same error correction coding 

as used in DVB-S2 and DVB-C2:LDPC(Low Density Parity Check) coding combined with BCH(Bose Chaudhuri-Hocquengham) 

coding, offering a very robust signal. The number of carriers, guard interval sizes and pilot signals can be adjusted, so that the 

overheads can be optimized for any target transmission channel.[8]Additional new technologies used in DVB-T are Multiple 

Physical Layer Pipes(which allows separate adjustment of the robustness of each delivered service within a channel to meet the 

required reception conditions (for example in door or roof top antenna)and it also allows receivers to save power by decoding only 

a single service rather than the whole multiplex of services),Alamouti coding(which is a transmitter diversity method that improves 

coverage in small scale single-frequency networks.), Constellation Rotation(which provides additional robustness for low order 
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constellations.), Extended interleaving(which includes bit, cell, time and frequency interleaving.) and Future Extension Frames 

(FEF)(which allows the standard to be compatibly enhanced in the future.) 

So from the above explanation: DVB-T2 Capacity = DVB-T Capacity + 50%. 

IV. CONCLUSION 

The second generation terrestrial network DVB-T2 extends DVB-T and provides more robustness, flexibility and efficiency in 

terms of bandwidth, network coverage and transmission power. Several broadcasters are already using the power of DVB-T2 to 

launch new attractive services and today already 28 countries have adopted or deployed a DVB-T2-based network. In this paper 

we have analyzed the digital video broadcast system and a brief review over DVB-T2 system in terms of their various parameters.  
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