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Executive Summary

On August 4, 2003, following a brief transition period, all analog terrestrial broadcasting in Berlin ceased, and only digital broadcast signals were available over-the-air to the city’s residents.  The transition seems to have been implemented without major resistance from consumers.  In January of 2004, NCTA representatives traveled to Germany to try to gain some understanding of how this occurred.  This report sets forth the facts that were learned regarding the context, purposes, and implementation of the transition. 


The principal purpose of the digital transition in Germany was to preserve the viability of over-the-air broadcasting.  Broadcast television in Germany developed along the lines of the BBC model in the United Kingdom.  The first broadcasters to be licensed by West Germany after World War II were public broadcasters, funded by a fee assessed on all television households.  This fee structure continues today. While the funding covers program acquisition and production, a substantial portion is devoted to the costs of transmitting signals.  Subsequently, the government also allocated frequencies to private commercial broadcasters, who are funded entirely by advertising.


In addition to transmitting their signals over the air, broadcasters also lease capacity on cable systems and satellites.  The large majority of television households receive their television via cable and direct-to-home satellite; only 7% rely solely on over-the-air reception.  


This was viewed as too small a portion of the population to justify the costs of transmitting signals over the air – which, in the case of public broadcasters, continue to be funded by a tax levied on all television households.  Private commercial broadcasters had indicated that they might simply stop broadcasting over the air and rely solely on cable and satellite distribution.  The government, however, was not prepared to strand households that could not receive or afford cable or satellite receptions by letting over-the-air broadcasting disappear.


The transition to digital television was meant to keep this from happening by enhancing the value of broadcast, using digital multicasting as a vehicle for increasing the number of available channels.  Multicasting would enable each broadcaster to transmit four channels of programming instead of one within the same frequency spectrum.  This would not only make broadcasting more attractive to existing over-the-air viewers, but would also make broadcast a viable alternative to cable in Berlin, which, for a variety of reasons, provides only about 30 channels of programming.


Proponents of the digital transition also envision the provision of new specialized broadcast services.  In particular, digital broadcasting is expected to result in new mobile applications, including video programming and Internet services, in cars, cell-phones, and other handheld devices.  High-definition television, on the other hand, has not been promoted in Germany and is not a factor in the German digital transition.


Berlin and Brandenburg were the first German cities to transition to a digital-only environment.  Pursuant to agreements between the Berlin-Brandenburg regulatory authority and the broadcasters, the transition was implemented in a relatively brief, three-stage process, at the end of which all analog broadcasting ceased.  Viewers who wanted to continue receiving television over-the-air on any of their existing analog television sets needed to purchase set-top digital receivers – and they have done so in large numbers, with minimal protest.  


Personnel interviewed during this study believe that consumers were willing to make the added one-time expenditure of approximately 129 Euros to receive 27 channels of digital television, which made broadcasting comparable to the approximately 30 channels available on cable for approximately 14 Euros per month.  Still, most observers were surprised at how smoothly the transition went.


The transition is only now beginning to spread beyond Berlin to other areas of Germany; however it is not clear that it will be implemented as easily in those areas.  In many places, there are fewer available over-the-air channels.  Moreover, the timetable and manner of implementation are largely determined by the individual German State regulatory authorities, and other states may not be as adept as Berlin and Brandenburg in establishing procedures and deadlines for ending analog transmission.  In addition, government funding of various aspects of the transition is running out.


The Berlin experience demonstrates that given the right conditions, a hard cutover to digital terrestrial television transmission can be successful. However, there are marked differences between broadcast, cable and satellite television in Germany and the U.S.  that must be taken account in considering application of the Berlin model to the U.S.

I.
The Video Marketplace in Germany


To understand the purposes of the German digital terrestrial transition, and why its initial implementation in Berlin has gone so smoothly, it’s important first to have some understanding of the history and structure of the video marketplace in Germany.  That history and structure are markedly different from our own.  Like ours, the German marketplace includes commercial broadcasting, public broadcasting, cable television and direct-to-home satellite service; but those services have developed very differently there than here.  Moreover, there’s an extra stakeholder in the mix:  the network operator.

A. Broadcasters


German TV broadcasting more closely resembles the British model than the American system.  At the outset, and for many years, the broadcast system was entirely a “public broadcasting” system.  Only subsequently were licenses and frequencies allocated to commercial broadcasters.  Unlike in the United States, German broadcasters generally do not own their own facilities for transmitting their programming over the air to television viewers.  Instead, the transmission functions of terrestrial broadcasting are managed by a network operator – which, in virtually all cases is “T-Systems”, an arm of Deutsche Telekom.  Broadcasters pay the network operator for transmission service.


Although public and commercial broadcast programming is the most watched programming in Germany, only a small portion of households – approximately 7% – rely on terrestrial over-the-air reception to watch such programming.  The remaining 93% receive their programming via cable (56%) or direct-to-home satellite (37%).

B. Public Broadcasters


Public broadcasters are primarily supported by public funding from a tax imposed on all television households, although they are permitted to supplement this funding to a limited extent with income from advertising.  


Regional public broadcast corporations were initially chartered by each of the 11 state governments in the former West Germany.  These corporations formed the Association of German Broadcasters (“ARD”).  The ARD operates a channel, the “First Program,” which is broadcast throughout the country on the stations chartered to the member companies.  All member companies contribute programming to this broadcast channel.  Two other analog public broadcasting channels are typically available to viewers.  ZDF (“Second German Television”) is available nationwide pursuant to a 1961 agreement with the 11 state governments.  And the “Third Channel” is provided on a regional basis by ARD’s member stations, offering foreign language, educational, special interest, and minority interest programming.


Funding of public broadcasters is determined, first, at the federal level by an independent commission, which recommends a fee based on the costs of operating and transmitting broadcast channels.  Each State then reviews and decides on the acceptability of the fee.  The federal government requires that the public broadcast station content be primarily determined by an internal commission at each station, comprised of various relevant sectors of the public, such as academics, political leaders, sports and cultural figures, enthusiasts, and religious leaders.

C. Commercial Broadcasters 


In the 1980’s, the state governments began licensing private commercial broadcasters to provide over-the-air service along with the established public broadcasters.  Private broadcasters receive no public funding and are supported entirely by advertising.  They generally provide national services, with little or no local or regional programming.  Their over-the-air access to television households, however, is hampered by the fact that the public broadcasters were given the best available frequencies and power limits to maximize their reach.  What remained for the private broadcasters were in most cases markedly inferior – although in Berlin, private broadcasters had access to the most powerful transmitters, which gave them good coverage of the Berlin area.

D. Cable Operators


Cable television passes and is available to 69% of all German households, and is purchased by 56% (18 million) of those homes. The cable infrastructure was largely deployed and operated by Deutsche Telekom (DT) in the 1980’s, when DT was still owned by the German government.  In that respect, its infrastructure was publicly funded.  The cable facilities were deployed on a monopoly basis, and there has not generally been wireline competition among cable operators in most areas.


In the late 1990’s DT was privatized, although the government has retained a minority ownership interest in the company.  DT, which was also the provider of telephone, satellite and other telecommunications networks, was required to divest some of its businesses – and it chose to get rid of its cable television assets.  As a result, for several years – at precisely the time when digital technology was encouraging cable operators in the rest of the world to upgrade their facilities to provide digital television programming, Internet and telephone services – cable television in Germany was in a state of transition and was largely stagnant.


Knowing that it was about to sell off its cable facilities, DT did not invest in significant infrastructure upgrades.  Meanwhile, as the nation’s principal provider of telephone service, DT actively deployed and marketed DSL service, diminishing future prospects for cable modem service.  Moreover, the transition to new ownership of DT’s regional cable facilities was delayed by the government’s refusal to approve a transfer of ownership to Liberty Media, and the bankruptcy of CAI, one of the other American ventures that purchased a regional network.


In addition, cable’s digital transition was frustrated to some extent by the fact that while DT owned all portions of the cable infrastructure up to the home or apartment building, it did not own or control the facilities inside the buildings and dwelling units.  Even if DT, or the subsequent owners, were to upgrade their facilities to deliver digital services, those services would not be available to customers unless the owners of the facilities inside the buildings and dwelling units allowed residents to access them.  (Apparently, this is one reason why CAI, the American venture that purchased the system in North-Rhine Westphalia, went bankrupt.  It invested in a substantial upgrade but operators of the facilities in apartment buildings and other dwelling units refused to enable the company to offer Internet and telephone services to residents.)


So, while 56% of the German population receives their television over cable, what they generally receive is a single “basic” tier of approximately 30 analog channels.  Most of the programming consists of national and regional broadcast services (for which over-the-air reception in many areas is poor or unavailable).  Programmers generally receive no payment from cable operators for being carried.  They are either completely advertiser-supported or, in the case of public broadcasters, state-supported, and they pay the cable operator for carriage.    

Thus, the cable operator in Germany more closely resembles a common carrier provider of telecommunications services – to subscribers and to program services – than a purchaser, packager and retailer of programming (This reflects the fact that originally the cable operator was DT – historically, a common carrier provider of network services.). Cable rates to residential customers are regulated.  The government largely dictates the services that cable carries, since they are required to offer certain broadcast channels (“Must Carry” requirements are established at the state level and vary from state to state.).  Lease rates for carriage are subject to common carrier (“just and reasonable”) regulation.

Most of the people interviewed during this study, believe that the prices cable operators are permitted to charge subscribers are too low to be profitable.  On the other hand, they also expressed that subscribers generally think prices are too high.  In part, this is because all TV households – not just those who rely on over-the-air reception – pay a tax that is used to support public broadcasters (about 16 Euros per month).  Cable subscribers pay an additional 14 Euros per month for their basic service.

The only optional premium service available to cable subscribers is Premier – a pay service that charges an additional 20 Euros per month for movies and other premium programming.  Premier leases capacity from the cable operator and then sells its service directly to subscribers, who must purchase a set-top box from Premier to receive it.  

Some cable operators are trying to move towards a system of optional tiered programming, which would enable them to develop new types of proprietary programming supported by a combination of advertising and subscriber fees, like those offered by cable systems in the United States.  They have been trying to persuade the large and popular commercial broadcaster RTL to be an anchor tenant on such a tier in order to lure subscribers.  So far, RTL isn’t interested.  RTL officials see no reason to facilitate the development of new tiers of services supported by subscriber fees – services that would further dilute the viewership of RTL’s own broadcast services.  So, for now, cable operators are generally stuck offering only about 30 channels – which is more than what’s generally available in most communities from analog broadcasters over-the-air. However, cable’s program offering is substantially less than is available to consumers who are able to receive direct-to-home satellite service.

E. Direct-to-Home Satellite Service

Direct-to-Home (DTH) satellite service is provided to households in Germany in a very different manner than in the United States.  There is no retailer or packager of DTH services to consumers – in other words, no service that resembles DirecTV or EchoStar’s Dish Network.  Programmers lease transponders from the operator of the satellite network (SAS Astra, which is headquartered in Luxembourg).  Households that want to receive satellite-delivered television simply have to purchase the receiving equipment – a dish and a receiver.  Then, they can receive virtually everything that is transmitted by the satellites that provide service to Germany without paying any additional fee to a packager or programmer (except in the case of Premier, which is the only encrypted pay service and requires a special set-top receiver).

As in the case of German cable television, the DTH model provides no subscriber fees to programmers.  Satellite-delivered programming must, therefore, rely on advertising or other sources of revenue (such as, in the case of public broadcasting, state funding).  But unlike cable television, DTH offers viewers 690 channels of programming, much of which is delivered and targeted to European audiences other than or in addition to German viewers.

If a household wants a multichannel video service and has the option of cable or DTH, it will almost always opt for DTH.  Since households can receive over 690 channels via DTH for the one-time price of a receiver and dish, or 30 channels via cable for 14 Euros per month, the two services are not really competitive.  But many households either do not have a clear line of sight to the satellite or do not have space for the satellite dish (which, at 60 cm, is much larger than the dishes used to receive DirecTV and the Dish Network and more closely resemble older C-band dishes).  As a result, only about 37% of television households get their television from DTH, while cable retains 56% of the market.

II.
Purpose of the Digital Transition


The driving force that caused the government to force the digital transition was the fact that the transmission costs of terrestrial broadcasting could no longer be justified when only 7% of the television households received their television over the air.  For public broadcasters, these transmission costs are borne by all television households, and it was becoming harder and harder to force the remaining 93% of households to pay for the costs of an over-the-air system that they did not use.  For commercial broadcasters (who receive no government subsidy), the alternative was simply to stop broadcasting terrestrially and rely solely on satellite and cable.  


But the government was not prepared to abandon terrestrial broadcasting altogether.  It had no faith that satellite and cable would be able to serve the entire market, and it was not prepared to strand any significant number of viewers without any available means of receiving television.  The digital transition was embraced as a way to justify the costs of – and thereby preserve – over-the-air broadcasting.

A. Multicasting


One way that digital broadcasting could offer a solution to this problem would be to cause more viewers to rely on over-the-air broadcasting.  Replacing a single channel of analog television with a multicast digital signal had the potential to achieve this result.  Under the German system, multicasting enables broadcasters to transmit four channels of programming on their digital signal, thereby quadrupling the number of channels available to over-the-air viewers.  Moreover, most of the available set-top boxes that are used to receive digital television include an electronic program guide, which enhances the ability of viewers to identify and select available programming.


Multicasting would not do much to enhance the attractiveness of over-the-air reception vis-à-vis DTH satellite reception.  Increasing the number of over-the-air channels from approximately 7 to 28 (in Berlin) does little to make broadcasting a good substitute for the over 690 channels available by satellite.  But it does make broadcasting a competitive alternative to a 30-channel cable system.  Where over-the-air reception is available, at least some cable subscribers would be likely to decide that buying a digital set-top box and antenna to receive a free 28-channel digital broadcast service was a better choice than paying 14 Euros per month for cable.


Additionally, digital multicasting gave commercial broadcasters added incentives to continue providing a terrestrial over-the-air service.  According to the RTL official interviewed, the prospect of a competitive free over-the-air multichannel service is expected to give commercial broadcasters additional leverage in negotiating the terms of carriage on cable systems.  A popular service like RTL can make a much more credible threat to walk away from carriage on cable if there is a competitive multichannel service to which viewers can turn in order to continue receiving the station.  So, RTL and other commercial broadcasters support digital multicast broadcasting even though they may not yet have a substantial over-the-air audience for their new multicast programming.


DT, the provider of network transmission service for public and commercial broadcasters, is also supportive of the transition insofar as it preserves and extends the value and viability of broadcasting.  After all, DT receives substantial revenues from public and commercial broadcasters, which it would lose if over-the-air broadcasting were abandoned.  


As noted above, the transition makes terrestrial broadcasting a more viable alternative to cable service without posing any similar threat to DTH satellite service.  Nevertheless, the transition so far has not resulted in a net loss of cable subscribers in Berlin.  To continue receiving broadcast television, over-the-air households are required to purchase a set-top box and antenna.  Those sets currently cost between 100 and 200 Euros.  As a result, approximately 40,000 former over-the-air analog households in Berlin decided to become cable subscribers and pay 14 Euros per month.  At the same time, cable lost approximately 25,000 subscribers as the result of the transition to digital broadcasting.  Still, if more and more television sets are eventually replaced with sets that have digital tuners, and if digital-to-analog set-top converters become even less expensive, the balance may shift to a point where cable loses more customers than it gains.

B. Mobile Applications


Multicasting was not the only way that digital TV was seen as enhancing the value of terrestrial broadcasting to consumers.  Proponents of the transition also envisioned the development of new mobile applications to be delivered terrestrially by broadcasters and others.  The DVB-T standard is currently being used in Berlin for reception in vehicles traveling at high speed.  Additional work is being done to develop and deploy DVB-H, a new standard that allows reception of TV programming on low power handheld devices. DVB-H is seen as a value proposition that will encourage new business models and drive services to mobile phones, so that such phones – which are already used to play games and take pictures – can also be used to watch TV programming and access the Internet. Nearly all of the participants interviewed during this study expect DVB-H to prosper as a longer term (within the next several years) platform, while enhancing the value of digital terrestrial broadcast and acting as a catalyst for new revenue, encouraging fresh entrants to the marketplace.

C. HDTV


One technology that was not viewed as a significant part of the transition to digital broadcasting was high definition television.  Unlike the case in the United States, where broadcasters initially expressed great interest in providing HDTV, German broadcasters have shown absolutely no interest in HDTV.  There are no HDTV sets on the market in Germany, and, as one of the regulators we spoke with said of HDTV, “broadcasters hope no one learns about it.”  The official from the commercial broadcaster RTL confirmed that his company has no interest in supporting or promoting HDTV, which would just entail “more cost and no benefit.”


On the other hand, at least one of the people interviewed – the official from T-Systems (the network provider owned by DT) – believes that HDTV will be introduced in Germany within the next five years.  Flat screen and large screen televisions are becoming increasingly popular in Germany, just as in the United States, and ultimately that will drive demand for the better picture quality that HD can provide.  But the T-System official believes that it will be cable operators who will be best positioned to offer HD once they figure out how to market HD tiers of programming to subscribers.

III.
Implementation: Berlin and Beyond


To achieve the goals described in the previous section, the federal and state governments in Germany embarked on a transition to digital broadcasting.  The Federal Telecommunications Act mandates a complete switchover to digital television broadcasting by the end of 2010.  The transition requires implementation by the German states.  Some of the rules and regulations will be uniform throughout the nation as the result of the Interstate Broadcasting Treaty.  For example, the Treaty provides that existing analog broadcasters are to be given a preferential priority in allocating digital frequencies, but separate agreements and regulations may also apply in the various states.


The broadcasters’ costs of converting to digital transmission are being subsidized by the government.  The calculation of the license fee assessed on all television households and distributed to public broadcasters specifically takes into account the costs of converting to digital.  Private commercial broadcasters receive no such license fee revenues, but the Berlin-Brandenburg regulatory authority has made funds available, for a limited time, to such broadcasters upon the return of their analog spectrum.  



While the conversion to digital broadcasting was conceived as a way to preserve the continued availability of over-the-air television, no one could be sure of how consumers would react to the digital transition.  Would they view the availability of four times as many over-the-air channels as a valuable enhancement of broadcast television that justified the cost of the required set-top receiver and antenna?  Would there be widespread protest and resistance to the switchover?  Would the small percentage of remaining over-the-air viewers simply abandon broadcast television and switch to cable or DTH?


Berlin and its surrounding areas were the first areas to implement the transition, and the transition has so far gone more smoothly than most of the people we spoke with had anticipated.

A. Television Households Prior to the Berlin Transition.


Prior to the rollout of DTT in Berlin, approximately 7% of television households (160,000 homes) relied solely on terrestrial over-the-air reception.   An additional 90,000 homes used over-the-air reception for second and third sets in the home.

· 1.8 million homes total in the area available to receive analog terrestrial

· 160,000 homes with analog terrestrial reception only

· 90,000 homes with analog terrestrial reception for second and third sets
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Of the total subscriber base in Berlin, the diagram below displays a breakdown of consumers receiving television services by type:

B. The Three Stages of the Berlin Transition.


The details of the switchover to digital broadcasting were agreed to in a Memorandum of Understanding, executed on February 13, 2002, between the Berlin-Brandenburg regulatory authority (“MABB”), the public broadcasters, and the private commercial broadcasting services.  Pursuant to that agreement, the transition was to have three stages.  


First, at least one high-power analog channel would be switched to digital.  Second, all the private national commercial broadcasters would switch to digital.  Public broadcasters would switch their high-power transmitters to digital but would continue to broadcast analog signals over lower-power frequencies.  Finally, all analog frequencies would be shut off.


Prior to the implementation of the transition, there were 11 stations broadcasting in Berlin – five public stations and six commercial stations.  Compared to other cities and regions in Germany, this was an unusually large number.  This is attributable to Berlin’s unique status as a partitioned city prior to the reunification of Germany.  During that period of time, frequencies were allocated in a manner that gave both East Berlin and West Berlin a full complement of broadcast channels, all of which are now available to the reunified Berlin.

The first stage of the Berlin transition began on November 1, 2002.  At that time, one public broadcast station and one commercial station switched to digital transmission utilizing high power transmitters. Four public broadcasters continued analog service on high power, while five commercial stations continued to broadcast analog on lower power stations:
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Figure 1 – Phase one of the Berlin Digital Transition


Source:
“Digital Terrestrial Television DTT Roll-out in Germany”, Detlef Pagel, Niedersachsische 
 


Landesmedienanstalt (NLM), Hannover, 27 June 2003, Lyon.

The second stage of the transition was implemented four months later, on February 28, 2003.  On that date, all but one commercial broadcaster switched to digital multicast broadcasting.  The public broadcasters (other than the one that began broadcasting digitally in the first stage) began simulcasting in analog, but only on the low-power frequencies previously occupied by the commercial broadcasters.  The result was 23 digital TV services transmitted on 6 high power channels, and 5 analog TV services on 5 low power channels:
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Figure 2 – Phase two of the Berlin Digital Transition

The transition was completed on August 4, 2003.  On that date, all analog broadcasting in Berlin ceased.  The public broadcasters who had switched to low-power analog broadcasting switched again – this time to multicast digital broadcasting.  Over-the-air broadcasting in Berlin now consists of 27 digital channels:  
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Figure 3 – Phase three of the Berlin Digital Transition

Timeline for the Transition

	August 1997
	Digital Terrestrial Television (DTT) test operation starts.

	November 1998
	The interstate media services treaty is amended.

	July 2001
	The DTT Statute is passed

	23 August 2001
	MABB presents the introduction scenario for DTT in Berlin-Brandenburg during the Media Forum held in conjunction with the Internationale Funkausstellung 2001.

	29 November 2001
	The agreement with the television broadcasters on the switchover is initialed.

	17 December 2001
	The MABB Media Council decides to support the switchover financially.

	13 February 2002
	The agreement between MABB, ARD, ORB, SFB, ZDF, ProSiebenSAT.1 Media AG and RTL Television on the switchover to DTT transmission in Berlin-Potsdam is signed.

	7 May 2002
	The capacity requirements for the states of Berlin and Brandenburg are filed with the Regulatory Authority for Telecommunications and Posts (RegTP), coordination for capacity begins.

	October 2002
	RegTP allocates the frequencies required.

	31 October 2002
	Stage one of the switchover: Two high-power frequencies are switched from analog to digital transmission.

	28 February 2003
	Analog transmission of all national commercial television services ends in Berlin; the high-power public-service frequencies (except for channel 39) are switched to digital operation; the public-services programs are switched to lower-power analog

	4 August 2003
	Analog transmission of terrestrial television in Berlin-Potsdam ends.


C. The Berlin Communications Plan


Before and during the transition, an intense cross-media communications campaign was put into place jointly designed by the broadcasters and a private advertising agency “Die Brandenburgs”. The goals of the campaign were to provide detailed information about the various stages of the cutover; discuss the impact on consumers that were relying on over-the-air television transmission; and provide objective information on DVB-T, cable and satellite, in order to educate consumers on their viewing options. The intensity of the advertising campaign peaked during actual transition periods.


The primary vehicle for communication of this information was television. This was supplemented by leaflets, brochures, and newsletters, as well as a letter sent to every home in February 2003 to reinforce the fact that only those homes relying on antenna reception would be impacted. The Berlin Tenants Association and local consumer associations were also involved.  Finally a dedicated Internet website was established in cooperation with the Deutsche TV-platform (http://www.ueberallfernsehen.de).  The tagline for the campaign was “DasUeberallfernsehen,”which roughly translates to “TV Anywhere.”


Throughout the switchover campaign, a hotline was established to support consumers with questions to both procedural and technical issues.  The hotline received approximately 22,000 calls of which only 600 could not be resolved directly over the phone.  The total cost of the communications campaign remained below the budgeted sum of 1.2 million Euros.

D. Availability of Digital Receiving Equipment.

A key element of the transition was the development and availability of affordable equipment to enable over-the-air viewers to receive digital signals on their existing television sets.  This turned out to not be a significant problem.


With relatively short notice of the timetable for the transition, a significant number of equipment manufacturers produced a wide range of set-top receiver options for consumers.  To date, over 70 models of set-top receivers have been produced both from well know worldwide consumer electronics manufacturers and from lesser-known non-international brands.  Some of the brand names available to purchase include:

	Digenius
	EchoStar
	Grundig
	Hauppauge
	Humax

	Kathrein
	Lemon
	Lorenzen
	Metz
	Micronix

	Nokia
	Pace
	Panasonic
	Quelle
	Sagem

	Samsung
	Schwaiger
	SkyPlus
	Sky-Vision
	Technisat

	Wela
	Wittenberg
	Zehnder
	
	


Figure 4 – Available brands of DVB-T receivers


During special sales promotions prior to the end of the transition, basic receivers could be purchased at retail for as little as 100 Euros.  Currently, the range of prices for various receivers varies from 109 to approximately 200 Euros.  The most evident variations among the models seem to be the features included in the electronic program guides, connectivity options, and the size of the device.


During a visit to Saturn Electronics, a consumer electronics store in Berlin, we saw eight models of set-top digital broadcast receivers on display for sale.  The model shown below was both the smallest and the most popular model available.
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Figure 5 – TechniSat DigiPal-1 DVB-T receiver

 
According to the sales person interviewed, all the models produce virtually the same excellent picture quality – and, in fact, the picture quality on all the sets on display was outstanding.  The sales person noted that in all cases the signals were being received over the air.


Also available at retail stores in Germany are relatively high-end integrated digital television sets with built-in digital receivers. Two such sets were available for sale at Saturn Electronics in Berlin, from German manufacturers Loewe and Grundig.  These sets were similar to comparable analog sets offered by such companies, but cost an additional 300 Euros for including the digital capability.


Not only did the range of available equipment manufactured exceed the expectations of the planners of the digital transition.  So, too, did the willingness of consumers to purchase such equipment.


There are approximately 1.8 million homes in Berlin.  As discussed above, only about 7% of all households relied solely on over-the-air broadcasting prior to the transition.  Accordingly, we were told that planners set a target goal of 30,000 digital broadcast receivers to be sold in 2003.  In fact, however, 85,000 households purchased set-top receivers prior to the end of the transition on August 4, 2003 – and as of January 2004, more than 200,000 receivers have been sold.
  The sales person in the electronics store that we visited claimed that sales in his location alone were continuing at a rate of at least 20 per day.


These sales exceed the number of broadcast-only homes.  We know they include former cable subscribers (although, as discussed above, the 25,000 cable subscribers that apparently switched to over-the-air reception after the transition were more than offset by the 40,000 over-the-air subscribers that appear to have switched to cable).  The sales must also include owners of cable and DTH subscribers with second and third sets that rely on over-the-air reception.


The media and government officials interviewed believe that most over-the-air households view the opportunity to receive 27 digital-quality channels of programming for the one-time cost of purchasing a receiver as a good deal.  Most consumers feel that the programming offered on those digital channels is fundamentally the same as what is available on cable for 14 Euros per month; all that is generally perceived as missing is MTV, which is not available over the air.  (Not everybody was happy with the transition.  Apparently, the two largest groups that complained were (1) a coalition of 5,000 prisoners who could no longer receive television, and (2) 40,000 owners of high-end automobiles that had to be retrofitted from their existing PAL analog television systems in order to receive digital transmissions.) 


While the prospect of receiving four times as many channels may have made most over-the-air households readily willing to purchase set-top receivers, there may still have been some households for whom even that one-time expenditure was unaffordable.  Initially, the State Media Authority of Berlin and Brandenburg agreed with the state social services on an arrangement to subsidize boxes for those households entitled to television sets under Germany’s social rules.  The subsidy was limited to the transition period, during which approximately 6,000 subsidized digital set-top receivers were distributed to low income households.  Now that the transition has been completed, the subsidy program has been terminated.

E. After Berlin:  The Next Stages.


After the switch in Berlin, DTT will also be launched in other densely populated regions: Northern Germany (Schleswig-Holstein, Hamburg, Bremen and Lower-Saxony), and North-Rhine Westphalia in 2004.  Densely populated regions will be covered, although coverage outside of those regions has yet to be decided.  The roll-out in the southern and remaining eastern parts of Germany is less definite and not clearly defined.  


The transition is scheduled to be complete by the end of 2010.    It is not clear that all the factors that made the Berlin transition a success can be replicated throughout the country.  Not all areas will have as many available broadcast stations, so that a multicast digital service may still be inferior to what is available over cable and may not be viewed as worth the price of the set-top box.  Not all regulatory authorities may be as adept as the Berlin-Brandenburg authority with respect to funding, timing and communications.   Thus, whether the transition goes as smoothly in the rest of the country as it did in Berlin, remains to be seen.

IV.
The Technology Behind the Transition



In this section, some of the technological aspects of the transition to digital broadcasting in Berlin are briefly described – specifically, the DVB-T standard used for digital transmissions, the allocation of digital frequencies used for such transmissions, and the technology used in the digital set-top receivers.

A. Core Technology – DVB-T


The core transmission technology underlying the digital transition in Germany is the Digital Video Broadcast – Terrestrial (DVB-T) protocol. Based on Coded Orthogonal Frequency Division Multiplexing (COFDM) and 16 QAM modulation, it allows providers to match or extend coverage previously provided by analog at a fraction of the power.


As with cable television, MPEG2 is the basis for audio and video delivery within the DVB-T specification. Interoperability requirements for SDTV, HDTV and professional IRDs are covered in (TR-101-154). In addition, (ISO/IEC 13818-1) extensions to MPEG2 cover requirements for delivery of full service information (DVB-SI). To accommodate data broadcast, DVB-T utilizes elements of the MPEG2 Digital Storage Media Command and Control (DSM-CC) specification. 


DVB-T interface requirements for digital set-top boxes are covered in (EN 50221). These include the standard set of interfaces; RS-232, SCART, and other video connections. The DVB Common Interface (EN 50201), based on PCMCIA is the standard for conditional access on DVB-T receivers.

B. DVB-T Receivers


The minimum requirements for DVB-T receivers in Germany are contained in the document “DVB-T Minimum Requirements and Guideline for DVB-T Receivers, Version 1.1, and dated 15.08.2003”, and are available for download at: 

http://www.ueberall-tv.de/1home/UeF-home.htm. 

The following diagrams are excerpted from the above referenced document:

Hardware Minimum Requirements (overview):
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Figure 6 – DVB-T receiver hardware minimum requirements

Software Minimum Requirements (overview):


Figure 7 - DVB-T receiver hardware minimum requirements

From a feature perspective, all of the receivers include at a minimum:

· A single SCART connector for combined audio and video output (also known as a Euroconnector)

· An aerial antenna connector

· Power-switch

· Audio out (either analog or digital)

· Remote control

· Antenna output for RF loop-through (for TV’s without SCART and/or VCR)

· Support for a wide range of external antennae (from a small whip antenna to external Yagi)

Some of the features that delineate one product from another include:

· Form Factor

· Multiple SCART connectors

· Coaxial output

· USB support

· IEEE 1394 support

· RS-232 Interface

· V.90 Modem

· Built-in Hard-drive

· Built-in Electronic Program Guide (EPG)

· Enhanced antenna sensitivity

· SP/DIF Audio output (AC-3)

· Pay-TV support (via “Premier” over cable)

C. DVB-T Transmission


The specifications for DVB-T transmission are documented in Standard Reference (EN 300 744) edition 1.4.1 for framing structure, channel coding, and modulation, and Standard Reference (TR 101 190) edition 1.1.1 for implementation guidelines and transmission aspects. These specifications are available at www.dvb.org. 


In Berlin, the following technical parameters were used in order to provide service and efficient utilization of available frequencies within the desired range of coverage for available transmitters:

[image: image2.wmf]Modulation

Coderate

1/4

1/8

16-QAM

2/3

13.27 Mb/s

14.75 Mb/s

Guard Interval

Bitrate


(= Maximum 4 SDTV services and small data path per multiplex)

Figure 8 – Technical parameters for DVB-T transmission in Berlin


Total radiated power is between 100 and 200 KW using a single frequency network and frequency reuse, relying on terrain masking and generally low power emissions per transmitter of 5 to 10 KW each.


Subscribers to the DVB-T system in Berlin and the surrounding area are capable of receiving service within 3 contour levels forming concentric circles from the center of Berlin outward:

· Primary Contour – Requires a small omni-directional indoor antenna. Service can be either fixed, portable indoor, or portable outdoor (IE, within a moving vehicle)

· Provides service for 4.5 million residents.

· Secondary Contour – Requires a small omni-directional outdoor antenna. Service can be fixed indoor requiring a small outdoor antenna or portable outdoor.

· Provides service for 7.2 million residents.

· Tertiary Contour – Requires a Yagi directional outdoor antenna. Fixed service only.

· Provides service for 11 million residents.


As an example of how significantly transmission power can be reduced while still providing additional TV services via multicast, a test was conducted in Germany during 2003 to discover how efficient DVB-T transmission could be, in what was considered the most difficult portion of the country to provide service (due to lack of terrain features, thus limiting the ability to gain benefit from multiple antennas and frequency reuse). The test results were that a single 2 Megawatt analog transmitter could be replaced by a single 600 Kilowatt DVB-T transmitter, while increasing the number of available TV services from 1 analog channel to 4 SDTV DVB-T services.


D.
Channel Map


During “Phase 1” of the transition, the first two high power DVB-T transmissions to be broadcast included 8 digital channels multicast on channels 5 and 44. In “Phase 2” all digital stations went online. Channel lineups were re-mapped to group the larger commercial and public broadcast networks; ZDF, ARD, RTL, and ProSiebenSAT.1 on their own multiplexes. Medium sized stations were grouped two per multiplex and smaller operators were grouped into two “TV Bouquets” and transmitted on channels 5 and 56. Finally during “Phase 3” all analog transmission ended.  Two new multiplexes are scheduled to be brought online on channels 39 and 64 sometime in 2004.


The following diagram provides a graphical representation of the channel lineup and remapping activities:


Figure 9 – Channel remapping and multicast consolidation in Berlin

V.
Conclusion


By all accounts, the transition to digital over the air broadcast in Berlin using DVB-T was very successful. Questions remain whether or not the construct used to create this new model will be viable for the rest of the country. The transition is only now beginning to spread beyond Berlin to other areas of Germany. It is not clear that it will be implemented easily in those areas. In many places, there are fewer available over-the-air channels. Moreover, the timetable and manner of implementation are largely determined by the states, and other states may not be as adept as Berlin and Brandenburg at establishing procedures and deadlines for ending analog transmission. In addition, government funding of various aspects of the transition is running low. 


Nevertheless, the Berlin example show that, at least in certain circumstances, it is possible to migrate consumers from analog to digital over-the-air reception with minimal disruption. Finally, whether or not the circumstances that led to this success exist elsewhere in Germany – there are marked differences between broadcast, cable and satellite television in Germany and the U.S.  In extrapolating from the Berlin experience to the U.S., these differences must be taken into account.
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