SPECTRUM PLANNING

Reflections upon a near-future

conference

— or making "war on this bloody tyrant time"

Ken Hunt and Terry O'Leary
EBU Technical Department

This article gives a brief outline of the topics to be discussed at the forthcoming T-DAB
planning meeting, which will be held in Maastricht during June 2002.

Introduction

It is sometimes said that there is atime and place for everything. This statement is so obviously true that, like
many equally obvious statements, it is usually intended to convey the opposite meaning. Certainly, in the
opinion of the authors, thisis definitely not the time, nor probably the place, for an article on the forthcoming
T-DAB planning meeting which will take place during June 2002 in Maastricht, Holland. However, an edition
of EBU Technical Review that is devoted to planning matters, and to planning conferences in particular,
would not seem compl ete without something being said about this event, which isamost upon us. (It also has
to be admitted that the Director of the EBU Technical Department did exert some pressure on us to write this
article!)

Why is it thought to be an inappropriate time for this article? To answer that question it is necessary to con-
sider thelife cycle of atypical broadcasting planning conference. (Infact, thislife cycleis probably typical of
most telecommunications conferences and, possibly, conferencesin general.) Conferences do not just happen,
they are prepared over a period of time and everyone involved knows what the time frame is and what prepa-
rations have to be made and when. Equally, everyone involved is convinced from an early point in those prep-
arations that the future conference — may not provide the answer to al the fundamental questions of life — but
at least will solve some of the immediate problems and, in addition, provide a solution which will have a posi-
tive effect for many years. Possibly because of this euphoria, there is a tendency to delay giving attention to
some of the more difficult details at an early stage.

Another well-known phrase comes into its own in this context: “The devil isin the detail”. About six months
to one year before the date of the conference, the devil raises his head and starts to ask questions about those
difficult details. It isnot long before some degree of panic becomes evident and that panic then getsin the way
of rational progress. It does not really matter what the panic is about, it is quite enough that it is present, which
it dwaysis, although the central issue is that there is insufficient time 1 to find the answers which are needed,
or to complete the preparations or ... This element of panic usually lasts at least until the conference starts,
except when things are so hopeless that resignation sets in earlier. Thus an article which is written in the last
six months before the start of the Maastricht conference is bound to be influenced by some negative thoughts.

It may be worthwhile to continue with the typical life cycle of a conference. When a conference actualy
starts, there isafeeling of relaxation; after al, everyone (or amost everyone) has arrived and most of the prep-
arations are complete. The relaxation is accompanied by relatively slow progress and this continues until one

1. Itis the theme of insufficient time which prompted the slight misquote from William Shakespeare that is used
in the third line of the title to this article.
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of the delegates reminds everyone that “Half of the time for the conference has already been used and no
progress has been made’. Thisis often not redly true, but it is said anyway. In any case, it is a trigger for
more panic, followed by night sessions for all the delegates (some of them, of course, have aready experi-
enced these night sessions in the period when no progress was apparently being made or recognized). At the
appointed time and/or date, the conference finishes and is declared to have been a great success. Everyone
goes home happy, feeling that real progress has been made. Life continues for atime until people start to ask
“Did wereally agree that?” Then they start to make preparations for the next conference. Of course, there are
exceptions to that last comment and, happily, broadcasting conferences are usually not followed by any repeat
or replacement conference, except after avery long time period. Of course, that could be for several reasons!

Putting the conference in context

After the DAB system was developed and it was considered for deployment, it was obvious that some part of
the frequency spectrum would be needed and that, because of its wide bandwidth compared with other systems
then used for sound radio broadcasting, this would need to be spectrum not then in use for sound radio pur-
poses. While spectrum in the band 1452 — 1492 MHz had been obtained at the 1992 WARC for DAB usage,
there was also a perceived need for additional spectrum at lower frequencies in order to allow for terrestrial
DAB services which were intended to cover large areas with a common set of programmes. It was finally
agreed that this spectrum could be obtained by use of part of the spectrum then in use for terrestrial television
broadcasting. The end result of this search process was the T-DAB planning meeting at Wiesbaden in 1995
(WI195) at which allotments were obtained for two coverages for each country in the area covered by the CEPT
(thisisadlight simplification, but one which need not concern us here).

Subsequently, the need for additional T-DAB servicesintended to cover smaller areas was identified and, from
about 1997, the CEPT started to consider the general requirements and the possibilities. By the end of 1998, a
CEPT questionnaire had established that there was a clear need for what was called a set of “third priority”
requirements — the two coverages obtained at Wiesbaden having been called priorities“one” and “two”. Tech-
nical estimates of the amount of spectrum needed for a set of additional requirements, similar to those for the
second priority allotments, indicated that about seven “blocks’ at 1.5 GHz would be required; these blocks
would be additional to the nine 1.5 GHz blocks used at Wiesbaden. Because it was believed that al the tech-
nical problems associated with a T-DAB planning meeting were well understood, it was considered possible to
hold the necessary planning meeting relatively soon and the proposal was for the second half of 1999. How-
ever, by mid 1999 this had been moved for a variety of reasons — only some of which were to do with the re-
appearance of S-DAB —to mid 2000.

Satellite DAB

Satellite DAB (S-DAB) had been the original proposal for the use of the 1.5 GHz band (together with comple-
mentary terrestrial DAB) but it had never received enough support for a satellite to get off the ground, or even
to be built. The basic problem seen by most administrations was that S-DAB could not offer a sufficiently
large number of programmes to meet the current demand, a demand which in any case increases with time.
When the original S-DAB proposas were made, there were relatively few radio programme chains in most
countries. Subsequently, there was an explosion in the number of radio stations and most of the newer stations
were intended to cover rather restricted areas—local radio inits various forms. S-DAB did not have access to
sufficient spectrum to meet these demands on its own, and it could be argued that to serve small areas by

Abbreviations

CEPT European Conference of Postal and T-DAB  Terrestrial - Digital Audio Broadcasting
Telecommunications Administrations ITU International Telecommunication Union
DAB Digital Audio Broadcasting (Eureka-147) WARC  (ITU) World Administrative Radio
S-DAB  Satellite - Digital Audio Broadcasting Conference
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means of satellite transmissions is an inherently inefficient use of the spectrum. Asaresult, if DAB services
were to develop and to meet the perceived demands of the audience, T-DAB services were given access to the
1.5 GHz band.

It was quite clear to any potential S-DAB operator that new T-DAB services would eat into the spectrum nom-
inally available for satellite-based services and, as a result, a very large debate was opened concerning most
aspects of the DAB system and the planning approaches used until then 2. 1t can be argued that this debate did
not succeed in changing any of the basic decisions which had been made in the previous years 3. However, it
did have the effect of introducing a series of delays into the T-DAB planning process, and the proposed date
for the planning meeting was deferred on a number of occasions, finally finishing as June 2002. It isinterest-
ing to remember that the original request from the potential S-DAB operators was for a delay of two yearsin
order for them to put together the necessary commercial packages and develop a firm technical proposal. In
the event, a delay of three years has occurred in the date of the planning meeting and it remains to be seen if
therewill be any resultant delays in the introduction of the T-DAB services which will be agreed at Maastricht.
Perhapsit is possible to make “war upon the bloody tyrant time”.

Current time frame

In the second half of 2001, the responses to a CEPT questionnaire enabled a choice to be made of the set of
seven additional blocksto be used for the planning meeting in Maastricht. This choice was those seven blocks
immediately above the nine blocks used at Wiesbaden, with the uppermost seven blocks currently reserved for
S-DAB services. In addition, it was possible to perform an initial analysis of the T-DAB and Other Service 4
requirements submitted by administrations. These analyses only concerned the conformity of the require-
ments with the specifications which had previously been agreed. It isto be expected, in the early stages of a
data-collection process, that there will be a number of difficulties experienced and clarifications needed, and
nobody was disappointed in this respect! However, it served as a preliminary to areal data-collection exercise
which was scheduled to be completed by the beginning of December 2001 and, indeed, was largely completed
by the time that the Christmas holiday period started.

A further analysis for conformity with the specifications and relevant data corrections were needed before a
technical examination could take placein time for ameeting and discussion of the resultsin mid January 2002.
This examination involved an analysis of the potential interactions:

QO between the approximately 2000 T-DAB requirements,

QO between them and the approximately 500 Wiesbaden requirements which were alotted blocks at
1.5GHz;

Q and also between them and the Other Service requirements.

The number of these non S-DAB Other Service requirements to be taken into account is not entirely clear, as
some of them are in the uppermost six (out of 23) blocks where they will not apparently have any interaction
with T-DAB requirementsin any of the lower 16 blocks. However, there are about 600 Other Service require-
ments at present. In addition, there are S-DAB requirements submitted by France and Luxembourg for the
upper seven blocks, and the adjacent-block protection requirements for these are under discussion as this arti-
cleisbeing prepared.

2. The real aim of the S-DAB potential operators in this debate was to try to restrict -DAB to the nine blocks
used at Wiesbaden.

3. This text is another example of how the time at which an article is written can have a major impact on its
content. The debate about the T-DAB system and its planning occupied many people for a relatively large
amount of time and generated some rather emotional discussions. If this article had been written then, it
would have reflected that situation. It is now somewhat easier to place it in context.

4. Other Service requirements are submitted in order that they may be taken into account in the planning proc-
ess. No consideration is given to any possible interactions between the Other Service requirements and little
account is taken of their technical characteristics, other than their protection requirements against potential
interference from T-DAB services.
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Ken Hunt read physics at Oxford University. He joined the BBC in 1962 and worked in several departments
which often, but not always, were associated with one aspect of planning or another. He transferred to the
then Independent Broadcasting Authority (IBA) in 1972 where he also worked in the field of planning and fre-
guency management.

Mr Hunt joined the EBU in 1985 and took early retirement at the end of 1999. Since then, he has continued to
work for the EBU as a consultant, concentrating on the interactions between the EBU and organizations dealing
with frequency management. He continues to decline to be photographed whenever he can avoid it.

Terry O'Leary received a doctorate in Physics at the University of California. In 1975,
he joined the Institut fir Rundfunktechnik (IRT Munich) where he conducted research
on a range of topics including propagation, antennas, and terrestrial network and satel-
lite planning.

In 1979, Dr O’Leary joined the EBU Technical Department where he became involved in
many projects within the framework of EBU Working Party R. From 1984 to 1990, the
IFRB benefitted from his specialist knowledge of HF and television network planning.
He returned to the EBU in 1990 and was involved in T-DAB planning, WARC'77 BSS
replanning and other projects.

Terry O'Leary is currently working with EBU Project Group B/TAPI (Terrestrial Allotment
Plan Implementation), preparing for the next CEPT DAB Planning Meeting.

The results of the analysis process were then used in the synthesis process, these two processes being per-
formed by the authors of thisarticle. It hasto be stressed that the results obtained are only preliminary asthere
were undoubtedly omissions and errorsin the input data.and ambiguities in some of the data used in part of the
analyses. However, theinitial results were rather promising with all but about 150 of the T-DAB requirements
being found a block in the synthesis process. Of course, with such good news being given as an initia result,
there is aways bad news to follow and the latter is that, after a number of corrections had been made, the
number of requirements which could not be found a block rose to about 250. It is to be expected that this
number will experience a further increase when the aeronautical telemetry service used in Russia, and some of
its neighbouring countries, is taken into account.

To place these results in context, at the start of the Wiesbaden planning meeting, less than half of the T-DAB
requirements could be found a block.

It is interesting to consider why there should be such a large difference. It is primarily due to the relative
absence of Other Service requirements submitted for consideration. At Wiesbaden there were about 750 T-
DAB requirements and more than 40,000 Other Service requirements. Indeed, the latter were really the domi-
nant feature at Wiesbaden, both in terms of the technical difficulties which they caused and the political prob-
lems which resulted. There is also one other ameliorating feature and that is the presence of reference
networks ®> which are much better suited to small-area coverage. These have the big advantage that they
reduce the distances which need to separate co-block allotments if mutual interferenceisto be avoided. There
seems to be little doubt that the current results would be much worse if the Wiesbaden reference network for
1.5 GHz were used for al of the Maastricht T-DAB requirements. Even this must be placed in context. The
Wieshaden requirements were intended to cover larger areas than most of the Maastricht requirements, and
different reference networks are appropriate for different circumstances.

What next?

Between the date at which this article is being written and June 2002, there will be further consideration of the
T-DAB reguirements and the protection needs of Other Services. There will also probably be informal negotia-

5. A reference network is a theoretical group of transmitters which is used as part of the allotment planning
process to represent the outgoing interference which would be caused by a network of T-DAB transmitters
intended to provide a service in a given area. When the allotment is later implemented as a set of real trans-
mitters, the outgoing interference from these must be restricted to no more than the levels generated by the
theoretical reference network.
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tions between some administrations — intended to increase the number of T-DAB requirements which can be
found a frequency, either by the acceptance of some mutual interference or by relaxing the protection require-
ments of some of the Other Services. Therewill also be further analyses and syntheses as the input data change.
Even though the date for the fina submission of data has been set for 1 March 2002, changes intended to
improve the final results will always be accepted. Indeed, if the experience gained at Wiesbaden is to be re-
used, administrative agreements to improve the results will be avital part of the overall planning process.

The planning meeting itself will take place from 10 — 18 June and it is now certain that the year will be 2002,
even though the year has been one of the least certain itemsfor along time. 1t must be stressed that Juneis not
far away and, in reality, there is relatively little time left in which to complete the preparations, including the
computer programmes, and to hold discussions and reach the agreements that are so necessary if thereisto be
amood of confidence at the start of the planning meeting, which will only last one week.

Thisis definitely not the time nor the place to go into details about the technical criteriato be used during the
planning meeting, as there is still time for some of them to change. It is aso neither the time nor the place to
speculate about the outcome, although there are grounds for cautious optimism, because conferences have a
nasty habit of springing surprises on the participants and there is still enough time for unusual requirements to
create difficulties (in fact, at Wiesbaden, that happened halfway through the planning meeting and created
major problems). When the planning meeting is over and there has been enough time for reflection on the
results —and when there is enough time to put pen to paper — it should be possible to produce a further article
on the results achieved at the Maastricht T-DAB meeting.

In the end, much of it isabout time. It isawaysthewrong time ... thereisnot enough of it ... and it is certainly
abloody tyrant!
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