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Abstract: Currently analogue technologies are presented in cable and terrestrial TV networks solely. Whereas rapid implementation of digital information technologies (IT) in television enables to provide new interactive services and analogue turn off (ATO) on the whole. The article deals with some aspects and conditions for DVB-T/C networks rollout and preconditions for ATO in Lithuania.
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1   Introduction

With the improvement of digital information technologies, computer-aided, communicative and content creation technologies as well as diversity of the services provided have been changed essentially. Today we have technologies for completely computer-aided TV/AV (audio-video) output production and content creation as well as already formed concepts and technologies of multimedia, the Internet, interactivity, and digital accesses. Completely new interactive services are under implementation. Interlacing and integration of PC and TV oriented services are in progress. Analogue AV and TV distribution technologies still extant are considered as a relic and even as an impediment to the development of an information society. However the state of the art is different in different countries. This paper provides point of view toward today’s situation in the TV/AV market and preconditions for development of DVB–C, T (Digital Video Broadcasting–Cable, Terrestrial) networks in Lithuania.

2   Players of TV/AV Market in Lithuania

An audiovisual market includes the field of content creation and its distribution networks. We will discuss only the most conservative part of the TV/AV market: broadcasting and distribution networks, their interactivity and new services. For users AV production is provided via TV and radio, A/V players, Internet and etc. The greatest share of the market, however, is made by TV. Therefore the main focus will be made on TV broadcasting technologies, the Internet, and digital accesses. 

     Table 1 presents the main ways for AV production distribution as well as data reflecting the level of digitalisation, territory coverage and spread among residents. 

     Terrestrial TV. In Lithuania four national broadcasting networks of analogue terrestrial TV have been operating, covering about 94 % of the territory and roughly 97 % of the residents. Besides, licences for broadcasting 23 local and regional TV programs have been issued. In 2003 broadcasting of 4 TV programs under DVB-T standard was started in Vilnius. A possibility to implement four SFN (Single Frequency Network) DVB-T networks able to broadcast 20–24 SDTV (Standard Definition TV) programs is under consideration.

     Cable TV (CTV). In Lithuania there are 50 cable TV companies, providing services for 270 thousand subscribers, i.e. about 700 thousand viewers. This share makes near 20 % of the market. The forecasted growth may reach up to 30 (. Territorial coverage is limited by cities, towns, and big settlements, and makes about 3–5 % of the territory. CTV programs are broadcasted by an analogue technique under PAL standard, transmitting up to 40 programs. It would be possible to retransmit up to 80 programs. 

     However small and very small companies have been prevailing, able to service up to 2000(5000 subscribers, and only 3 bigger companies (18–40 thousand subscribers) may be mentioned. Small CTV companies, low cooperation level, limited needs of users and their insolvency are the impediments to new IT technologies. All the biggest CTV networks, however, have been offering Internet services already. This ensures development of interactive TV services. Implementation of optic fibre bus has been started also. Some CTV companies started DVB-C test transmissions. Possibilities of prevailing DVB-C implementation are under consideration. 

     Microwave Multichannel TV (MMDS). In Lithuania today there are 5 MMDS networks covering the biggest cities by the radius of about 30 km. Transmission is performed within the band from 2,5 GHz to 2,7 GHz arranging 23 analogue PAL 8 MHz TV channels side by side. All the MMDS operators provide Internet service and have been started the DVB-MC implementation projects. In autumn of 2004 3 of them started commercial DVB transmissions on 4 channels (4 multiplexers). DVB implementation would enable them to increase the number of programs till 80–100, to improve the opportunities for interactive services, and to solve the problems concerning TV programs encoding and illegal viewers. 

Table 1. The Main Distribution Ways of Visual Production in Lithuania
	Accesses for TV(AV) content
	Technology
	The main purpose
	Territorial coverage, %
	In use by the households, (

	
	Analogue
	Digital
	
	
	Currently
	In future

	Terrestrial TV
	Available
	Available
	TV
	~94
	~70
	(60

	Cable TV
	Available
	Available
	TV, IP
	~5
	(25
	(30

	MMDS
	Available
	Available
	TV, IP
	~15
	(5 
	(15

	Satellite TV
	Turn Off
	Available
	TV, IP
	100
	(10
	(15

	VR, CD, DVD and other
	Decreasing
	Prevailing
	AV
	100
	(45
	(60

	Digital Access
	–
	Available
	Data, IP, AV
	–
	~20
	(30

	Mobile communications
	–
	Available
	Voice, Data, IP
	100
	~80
	~90


     Satellite TV (STV). Analogue STV has been floundering. Development of new services and TV programs is in progress only under digital DVB-S standard (12,5 GHz). Variety of pay TV services and forms of services has increased. Video and audio quality is very good. At present near 10 % of residents of Lithuania have STV receivers and about 5 % were going to acquire them. In future the maximum number of satellite STV is likely the only one broadcasting technology ensuring the territorial coverage by 100 %. Its development possibilities in Lithuania, however, are very doubtful: receiving equipment is rather expensive; local and national programs currently are received through other accesses [3]. The number of viewers looking national programs via STV would not surpass 0,3–1 %, however, STV is a promising way to distribute these programs for regional operators and to service the citizens working abroad.

     Video Players. We will only emphasize here that this market produced the notion of “CD and DVD Quality”, which developed the need of the society for digital technologies and digital progress. It is specific market share which complements the set of AV services and outspreads widely. Recently over 40 % of households in Lithuania had video players. The number of DVD players may still increase in future. Later DVD/DVR might be integrated into the general IT environment as a digital storage carrier (PC, MHP STB, and etc.).
     Digital Accesses and Internet. For transmission of AV production all known digital technologies are used. The spread and demand are determined by variety of services as well as by users’ needs, skills, and habits.

     In Lithuania almost all worldwide known accesses technologies are used. In private households prevalent accesses are: a cable modem, ISDN (144 Kbps), and low-speed xDSL, mostly ADSL (
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128 Kbps). Prices are not settled, but they are relatively high, excluding a cable modem. In other countries of Europe 1–2 Mbps ADSL accesses [4] have been dominating, the spread of high-speed ADSL (6–8 Mbps) and VDSL (up to 24 Mbps) is noticeable. The prices fluctuate slightly and reach about 400, 500, 700, and 1000 EUR/year at the rates of 1, 2, 6, and 24 Mbps respectively.

      Among wireless accesses LMDS technologies (2–10 km, 50 Mbps) are the most promising. Enterprise WLAN and Internet accesses are under implementation. The prices of this service have been not settled yet, however for many Lithuanian residents are still too high.

     Mobile Communication Technologies. The prevailing technologies are: GSM (9,6 Kbps), GPRS (56–160 Kbps), EDGE (500 Kbps), and UMTS (up to 2 Mbps). In Lithuania about 80 % of peoples use mobile phones. The territory is overlapped fully. Therefore these technologies are especially promising to transmit an upstream in unidirectional DVB networks. Prices paying for an upstream are currently acceptable for implementation of many services of interactive DTV within the entire territory of the country including the Internet via DVB as well.

     Competition in the A/V Market. The A/V market in Lithuania is fleshed out rather well and even digitized partially (DVD, STV, Internet accesses, CTV modems, DVB trials). Considering the competitive situation (the number of operators in the TV/AV market) we have divided the territory of Lithuania into the following 3 areas: A (includes the biggest cities), B (includes 5 other towns), and F (includes the rest – (70 % of the territory and (60 % of viewers). Competitive operators have been grouped as follows: terrestrial TV, cable TV, MMDS, STV, mini CTV and others. Such grouping leads to the competition among 4–7 “operators”: up to 7 in A, 5 in B, and 4 in F areas. In this way we obtain sort of overstocked market. But STV, mini CTV, DVD and Internet “operators” perform specific functions and have no greater impact upon the market. Therefore, majority of viewers in regions F have only 1–2 possibilities. In more densely populated areas A and B competition among 3-4 real operators is present and this fact produces the following results: MMDS and CTV operators provide Internet services, decrease prices and started rollout DVB. In this case there are very good conditions for urgent DVB–T rollout (one channel – 4-5 TV programs), for increasing the number of alternatives in areas F and stimulating the implementation process of information literacy.

     DTV Standards and Interfaces. Integration of TV and PC oriented services is in progress, which has been impeded by the absence of a universal standard and universal programmable interface. DVB Consortium has settled this issue on the base of MPEG and DVB standards, and MHP platform. Compression, multiplexing, and transport stream are regulated by MPEG-2/4 standards. DVB–S, C, T, H standards enable to solve the broadcasting problems. Their possibilities have been analyzed in detail [1, 2, 4]. We will only remind here that using one 8 MHz TV channel DVB–T, C (20–30 Mbps) enables to transmit 4–6 SDTV programs and that DVB–T/H allows implementing SFN technology and mobility. 
MPEG-4, MPEG-7, MPEG-21, MHP, GEM, DVB-MHP, DVB-H (IPDC) and other standards are intended to develop interactive DTV (IDTV) services and mobility. Universal programmable set-top boxes (MHP-STB, GEM-STB) have been developed. MHP-STB is based on MPEG-2 processor and programmable interface. All these facts provide conditions for the final goal – ATO.

3   Prices of Digital Accesses and TV Production
A user is interested in quality, price, necessary equipment, its functionality and diversity of services. Let’s try to compare accesses by video quality, price, access rate, and storage capacity. For five known standards of video sampling Table 2 provides the following information: the number of pixels, rate of a compressed data flow (4:2:0, 25 frames/s, compression ratio k ≈30/100), and storage capacity for 1 h TV program. The parameter k varies dynamically. In the table its average values are indicated. As we may notice, (5/1,5 Mbps rate for SDTV (Standard Definition TV) quality is required. At this time, however, Lithuanian prices are still too high. It is more practical to save a video program into some storage. Then service acquires the properties of a DVD/DVR player.

Table 2. Video Quality and Info Parameters

	Standard (quality)
	Rate, Mbps (k(30/100)
	Storage Capacity for 1h TV Program, Gb (k(30/100)

	HDTV 1920x1152
	(25/ 8
	(100/ 30

	SDTV 720x576
	(5 / 1,5
	(15/ 5

	LDTV 352x288
	(1,2/ 0,3
	(3/ 1

	QCIF 176x144
	(0,25/ 0,07
	(0,8/ 0,2

	SQCIF 128x98
	(0,12/ 0,03
	(0,3/ 0,1


Price evaluation would be the easiest in case a transmission tariff of 1 Gb is known. Table 3 presents transmission tariffs of 1 Gb, which are calculated accepting the fact that access possibilities are used by 33 %. Tariffs for various technologies and business plans are very different and have been not settled in Lithuania yet. Prices marked by *) are characteristic for Central Europe countries and in future they are likely to be applied in Lithuania as well. 

Table 3. Guiding Transmission Tariffs of 1 Gb

	Rate, Mb/s
	Tariff /Month, EUR
	Price, EUR/Gb

	(0,064 (Mobile) 
	–
	((100 – 200)

	0,064 / 0,128 (Modem, ISDN)
	7 / 10-20
	(0,1 – 0,2

	(1 (ADSL)
	(35* / 200-170
	(0,04* / (0,2

	(2 (ADSL)
	(45*
	(0,03*

	(6 (ADSL)
	(50*
	(0,01*

	(24 (VDSL)
	(80*
	(0,004*


The tariffs listed reflect the development level of the country and technologies, therefore they shall be not used for economic calculations. Tariffs of broadband accesses (0,004–0,03 EUR/Gb) are acceptable already for DTV services, however, there are problems with networks costs and traffics. Table 4 lists reception prices for 1 h TV program.

Table 4. Reception Prices of 1 h Video Program, EUR

	Reception Tariff of 1Gb, EUR/Gb
	Standard (quality)

	
	SQCIF
	QCIF
	LDTV
	SDTV
	HDTV

	(6
	(0,8
	(1,7
	–
	–
	–

	0,6
	0,11
	0,23
	–
	–
	–

	0,13 
	0,011
	0,023
	0,11–0,4
	1,7
	–

	0,008
	0,0001
	0,002
	0,01–0,04
	0,17
	0,85


All broadband technologies are tested and implemented successfully in different places of the world. Networks of DVB (S,C,T) technologies intended for broadcasting DTV programs are under wide implementation. DVB-T is recommended as the only one DTV technology ensuring reception possibilities of an “indoor antenna” as well as mobile reception possibilities [2]. Furthermore, DVB technologies of all types are adapted for transmitting any kind of digital information and match IP particularly well.

     The Internet via DVB. All DVB broadcasting networks are used to transmit data, the Internet, and radio programs. DVB-S and DVB-T, however, may provide only a downstream. For an upstream channel traditional accesses (e.g. ADSL, GPRS) may be used. We would like to notice that DVB-T is perfect for implementing mobile low-speed Internet access within the entire territory of the country.

     Let’s try to evaluate the number of subscribers. MPEG-2 technology enables to organize different downstream rate: up to (1 Mbps together with a TV channel and up to 6 Mbps by an individual channel. When data rates provided for a user amount to 40 Kbps or 16 Kbps (the „social” Internet) and a traffic ratio falls between 0,1 and 0,2 we obtain 1250 and 7500 subscribers respectively for data rate 40 Kbps, and 3000 and 18000 subscribers for data rate 16 Kbps, when channel rates are 1 Mbps and 6 Mbps correspondingly. These figures make no impression, but in an individual region they enable to solve some specific issues of Internet access including the issues of mobile access and digital literacy.
     Interactive Services and Interactive TV. With development of IT technologies the strongest focus is made on implementation of interactive services. Elements of this field in Lithuania may be assigned to computer-aided AV technologies, Internet services and DVB-T/H implementation. In foreign countries within the limits of DVB various VoD forms, EPG, and various e/t-services are under wide implementation. Generally, IDTV services are in the initial stage of development. Especially wide possibilities are provided by DVB-MHP/GEM (Multimedia Home Platform/ Globally Executable MHP) [1, 5], whereas for services of limited interactivity even a channel of mobile communication may be used.

4   Need for Portable, and Mobile TV Receivers
DVB-T/H is introduced as the only one DTV technology, which is able to ensure reception with a “roof” antenna, “indoor” antenna as well as “mobile” reception. The three aforementioned modes of reception differ by electromagnetic field strength. In order to ensure normal reception conditions of a portable TV receiver electromagnetic field strength shall be increased by 3–5 dB in respect of a “roof” antenna [2]. For a mobile operation mode field strength shall be increased additionally only by 1 dB roughly.

Up to 35 % of residents have or will have second and third portable TV set [4] with an indoor antenna. Therefore, implementation of an “indoor antenna” mode is likely to increase the number of terrestrial DTV viewers up to 30–50 %. Mobile reception is not very relevant at the moment. But in future it may be common.

5.   DVB – Test transmissions and situation on 01.01.2005

In Lithuania for DVB-T 174-230 MHz and 470-862 MHz frequency bands are prescribed. Four national DVB-T multiplexes are planned [7]. For transitional period only fixed reception using SFN and MFN networks (8K system) is planned. Test transmission was started in 2003 in Vilnius (53th channel). This multiplex simulcasts two programmes of national broadcasters and three commercial programmes. According to government’s decision 4 multiplexes will be installed in Vilnius and in 5 biggest Lithuanian towns in 2006 and in 2007 correspondingly. They will transmit more then 20 commercial programmes. By the end of 2008 covering of all territory of Lithuania is forecasted. Similar plans have MMDS competing operators.

     Development level of new interactive and mobile A/V services in Lithuania is very small at this moment. Implementation of possibilities of mobile reception, interactive services, or HDTV interactive and mobile services on the bases of MPEG-4, MHP/GEM, DVB-H (IPDC) standards is under consideration.

6   Conclusions

1. Standardization level is sufficient for integrated development of IT technologies. Missing only searching and offering of new interactive services, creation of new business plans and implementation as well. We already have sufficient amount of implementation examples and mistakes in order to forecast the optimal scenario of development. To prepare the final complex scenario for implementation of interactive TV/AV, PC oriented, multimedia, and linked new services it is necessary to perform analysis of the market and digitalization level in Lithuania as well as to carry out analysis of implementation results in Great Britain, Spain, Norway, Finland, and Japan.
2. The TV/AV market in Lithuania is fleshed out faintly, competition is weak, insolvent, but the market is able and mature to assimilate the up-to-date information technologies.

3. In networks of Lithuanian enterprises and institutions various digital technologies are under successful development, whereas in individual households low-speed accesses are spread. Mobile communication technologies are very popular however too expensive for A/V services at present.

4. Individual households provide a need for implementing the Internet and broadband accesses. 

5. Coverage of the entire territory, mobile reception, the unidirectional Internet, and interactivity by the lowest costs would be possible after implementation of DVB-T/H networks. 

6. For complete digitalisation of IT and announce the fixed date of ATO it is necessary to analyze the possibilities and roolout experiences of MHP, DVB-H networks and MPEG-4 standards in other countries, to create an information society development plan and approve it on a political level.
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