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Lone Brommeland, 


Claus Bender Mortensen

Date:      October 1999

Ministry of Research and Information Technology

Bredgade 43

DK-1260 Copenhagen K

Dear Sirs

Recommendation on the Use of Frequency Administrative Methods regarding Frequencies for TETRA

Introduction

The National Telecom Agency hereby recommends that a frequency administrative method (public tendering) be adopted for certain frequency bands, cf. section 6 of the Act on Radiocommunications and Assignment of Radio Frequencies, for the establishment and operation of TETRA networks, and that, at the same time, it should be possible in the frequency plan to grant small, geographically separated licences for the establishment and operation of TETRA to an extent to be specified further.

The National Telecom Agency's recommendation is submitted in pursuance of section 4(1) of the Act, cf. section 2(2), nos. 2 and 3, and is forwarded herewith to the Ministry of Research and Information Technology.

The recommendation has been prepared with a view to using the model for quality assurance of the National Telecom Agency's proposals for frequency administrative methods that has been approved by the Ministry. When the National Board of Telecommunications has dealt with the recommendation, the required evaluation report will thus be prepared.

Purpose

The purpose of the National Telecom Agency's renewed TETRA recommendation is as follows:

-
To provide an overview of, and evaluate the basis for a decision to implement TETRA in Denmark.

-
To clarify the aspects to be considered in connection with the implementation of TETRA in Denmark.

-
To describe more specifically the practical choices necessary on this basis for implementing TETRA in Denmark.

-
To propose an overall solution that meets, in the best possible manner, the considerations defined.

A background document motivating the present recommendation more explicitly is attached hereto as Annex 1. For further elaboration of the following sections, reference is made to this background document.

History

On 30 December 1997, the National Telecom Agency submitted a recommendation to the Ministry of Research and Information Technology describing various alternative solutions for introducing TETRA in Denmark.

The recommendation was based on a survey made by the consulting firm Fischer & Lorenz  and on the provisions and legislative history of the Radiocommunications Act. In the recommendation, the National Telecom Agency pointed to the need of amending the Act to take account of emergency and public safety considerations.

Subsequently, a need emerged for further charting of the interests involved in the implementation of TETRA in Denmark.

An analysis was then commissioned by the Ministry of Research and Information Technology and the National Telecom Agency to determine the technical, financial and frequency-related possibilities and limitations regarding the implementation of TETRA in Denmark.

These issues were addressed at several seminars with the industry and other interested parties in the summer of 1998. A Finnish consulting firm, Omnitele, was assigned the task of analysing technical and financial aspects, while the National Telecom Agency analysed frequency-related aspects. Subsequently, part of the analysis of technical and financial aspects was left to the Danish organization PMR-DK.

These analyses were submitted for consultation in July/August 1999, and are now available in a final version, presented at a concluding seminar on 14 September 1999.

What is TETRA?
So far, professional radio users (such as taxis, the police, fire services and haulage contractors) have had their own radio systems, known as PMR systems (Private Mobile Radio). These systems have ensured the users full control of their own networks, and capability of arranging them to suit the individual user's requirements. Each of these radio systems may be used by a limited user group, and basically the systems will not be able to communicate with each other. Within the individual system, it may be arranged, for instance, that one radio may call several others at the same time (group calls); that radios may be connected to each other immediately (fast call); and that a call may be interrupted if a more important call needs to be put through (priority control).

To a number of small and medium-sized companies the access to wireless communications on reasonable terms, including data transfer, is of great importance in terms of competition.

The public mobile networks (e.g. NMT, GSM and DCS1800) are based on quite different principles. Here, one or more operators have built up a trunked nationwide network. On these networks, everyone may become a subscriber, and any radio (mobile phone) may then be connected to any other radio on the same network. Furthermore, it is possible for the operators to agree that subscribers on a network may use another network - both nationally and internationally (roaming). Here, the individual user has no direct control of the configuration and function of the network, but, on the other hand, need not allocate any resources for this.

In 1995/96, NATO decided to release a number of frequencies for the purpose of creating a trans-European frequency band for emergency purposes. To that end, TETRA was standardized by the European standardization organization ETSI as a trunked radio network (TETRA stands for Terrestrial Trunked Radio). Furthermore, it has been standardized in such a way that it is well-suited to meet the need for emergency and public safety services. It offers facilities such as group calls, priority control, fast through-connect, and direct mode (direct calls between terminals). Thus TETRA has been standardized as a further development of two different ways of using radio.

There are many different user requirements that may be met with the frequencies designated for TETRA. It is therefore relevant to consider whether different ways of implementing TETRA in Denmark will be able to ensure that TETRA can be offered to all interested users with the functionalities demanded by these, at reasonable operating and initial costs and, consequently, reasonable end-user prices.

TETRA may be configured in many ways, from very small networks (traditional PMR networks) with a single or a few radio channels, and up to large nationwide networks (such as the two separate networks of the Falck salvage corps and the National Police, and the trunked GSM networks). Within such large-scale networks, it is possible to set up virtual networks (VPN), perceived by the individual user during normal operation as his own network. In emergency situations, these individual virtual networks can be interconnected. Virtual networks may also be offered in minor TETRA networks, but a virtual network in one TETRA network cannot immediately be interconnected with virtual networks in other TETRA networks without using a so-called ISI connection.

It should be emphasized that the introduction of TETRA will offer new scope for improved communications without limiting the access to continued usage and further development of the present PMR systems.

Other countries

At the present time, TETRA networks are being planned and/or have been completed in many regions in Europe. An outline is given in the table below:

Country
Type of service
Coverage
Band
Status

Belgium
Dolphin civil
Nationwide
410-430 MHz 
Licence issued

Belgium
ASTRID, emergency 
Nationwide
380-400 MHz 
Under construction

Finland
Helsinki Energy
Local
380-400 MHz 
In test operation

Finland
VIRVE, emergency
Nationwide
380-400 MHz 
In operation

France
Dolphin civil
Nationwide
410-430 MHz 
Licence issued

Jersey
Emergency
"Nationwide"
380-400 MHz
In operation

Norway
Gardermoen Airport
Local
410-430 MHz 
In operation

Norway
EITele East - Oslo
Local
410-430 MHz
Licence issued

Norway
Civil
1 nationwide and 5/6 regional
410-430 MHz
Tender completed

Germany
Dolphin civil
Nationwide
410-430 MHz 
Licence issued

UK
Dolphin civil
Nationwide
410-430 MHz 
In partial operation

UK
West Midlands Ambulance, emergency
Regional
380-400 MHz 
In operation

Hungary
Emergency
Regionally in test operation. Then nationwide.
380-400 MHz
In test operation

It should be noted in the table above that all civil traffic has been placed in the frequency band 410-430 MHz. Also public utilities (except the test operation at Helsinki Energy) have been placed in the band 410-430 MHz. Moreover, it may be noted that Dolphin is in the process of building a pan-European service for civil purposes, currently started in four European countries: Belgium, France, Germany and the UK. In Norway, tendering for one nationwide and up to six regional network in the civil band has just been completed. The networks will each be assigned about 2x1.5 MHz. Plans for a nationwide network in the emergency band have not yet been adopted. In the Swedish TETRA analysis, a nationwide network in the emergency band is proposed. In addition, it is proposed to build up regional networks in the civil band.

It may thus be noted that TETRA developments in Europe are characterized by the following:

-
That nationwide networks for civil traffic in the band 410-430 MHz are being built.

-
That nationwide networks in the emergency band 380-400 MHz are being built.

-
That the networks are run by operators rather than users.

-
That the nationwide networks in some cases are supplemented with local or regional networks.

It should be emphasized, however, that a number of countries have not yet decided whether and how to implement TETRA.

Frequency resources available for TETRA now and in the future:

380-400 MHz

Internationally, 2x5 MHz has been allocated for TETRA in the frequency band 380-400 MHz for emergency and public safety purposes. These frequencies have been released by NATO for the purpose of creating a trans-European frequency band for emergency purposes. It is not possible to allocate more frequencies for this purpose.

410-430 MHz

For the use of civil traffic it appears from the National Telecom Agency's analysis of TETRA that a total of 2x1.75 MHz is currently available in the band 410-430 MHz.

It is not possible to make more frequencies available immediately, unless some of the already existing users give up their frequencies or are moved via a frequency administrative method.

Today the remaining frequencies in this band are utilized by large individual users as well as several minor PMR users. The National Telecom Agency's analysis has made it clear that it may be a serious burden on the present users to give up these bands. However, it is assumed that part of these users will migrate to TETRA gradually as this network is being expanded and offered.

Through the frequency plan and in a possible tender it may be specified that this resource will be granted to the winner of the tender gradually as frequencies become available.

If, contrary to expectations, the migration does not release frequencies for TETRA, withdrawal of frequencies for the purpose may come into question.

450-470 MHz

It appears from the National Telecom Agency's analysis that a total of 2x250 kHz is currently available in this band.

In the band 450-470 MHz, there are two large users: Tele Danmark with NMT-450 and the National Railway Agency with its section radio system. Tele Danmark has 2x4.5 MHz at its disposal and the National Railway Agency 2x1.05 MHz. Tele Danmark has indicated that the company is willing to negotiate with the authorities for return of at least part of the NMT-450 frequencies. The National Railway Agency has indicated that they need the frequencies at least for some years yet.

Depending on the outcome of negotiations with Tele Danmark, it will thus be possible to make up to 2x4.5 MHz available for TETRA. In the Copenhagen area, these frequencies will have to be shared with Sweden.

Outline of frequency resources and terminals available now and in the future

Frequency bands
Available resources according to the table of frequency allocations
Further resources available now
Resources in the future
Terminals






Now
In the future

380-400 MHz
2x3 MHz 
2x2 MHz effective 1 July 2000 
2 x5 MHz 
Yes


410-430 MHz 
2x1 MHz 
2x0.75 MHz and

2.6 MHz for DMO
Depends on migration to TETRA and frequency plan 2000
Yes


450-470 MHz 
0
2x250 kHz  
Depends on migration to TETRA and frequency plan 2000
No
Yes

900 MHz 
2x6 MHz 
2x6 MHz 
2x6 MHz 
No
Depends on the market

Regulation under EU law regarding the implementation of TETRA in Denmark

Under EU law, licences must always be granted via an open, non-discriminatory and transparent procedure. To that end, the same procedure must be applied to all applicants unless there is an objective reason for differentiation.

The number of licences for TETRA may be limited to allow for essential requirements, and only if this is connected with the lack of available frequency spectrum. When the number of licences is limited, licences must be granted on the basis of selection criteria that are objective, non-discriminatory, detailed, transparent and proportionate. Any such selection must give due weight to the need to facilitate the development of competition and to maximize benefits for users.

Since the demand for frequencies for TETRA, judging from the indications received, cannot be expected to be met, and since a split-up of the frequency resource into a very large number of frequency assignments will involve a deterioration in frequency efficiency, the Ministry of Research and Information Technology may limit the number of TETRA licences in accordance with the rules of EU law. However, such limitation of the number of licences is subject to the principle of proportionality.

In granting licences for TETRA, it must be duly considered that the users should have the greatest possible benefit from the services, and that competition should be able to evolve freely.

If more than one network is in demand, it should be possible to establish several networks unless there are overriding reasons to the contrary, i.e. frequency efficiency, or emergency and safety considerations in the emergency band. In connection with a possible tender, it should thus be clarified via an initial round where prospective tenderers may indicate their interest whether there is any interest in several networks.

The Commission recommends that licences both in the emergency and civil bands be granted via public tendering so as to avoid any uncertainty about illegal State aid.

According the Commission's remarks, it is not out of the question that a licence for a nationwide network in the emergency band may be granted to a user group without a public tender if the user group consists exclusively of emergency and safety users, and provided that there is no resale to other types of user groups. The Commission emphasizes that in awarding licences without a tender it is necessary to apply to the Commission in order to decide whether the EU rules have been observed.

User interests

As described above, there are several types of users that may be interested in using TETRA. To provide the basis for prioritizing, user interests have been examined in relation to three types of users:

1.
Emergency and public safety users.

2.
Civil users that employ radio systems today (PMR users).

3.
Individual users - i.e. users likely to employ TETRA as an alternative/supplement to GSM if this is offered commercially by an operator.

User interests are as follows:

Competition:
To what extent will competition between several TETRA networks and providers be an advantage to the respective users.

Geographical coverage:
What requirements/interests do the respective users have with regard to possible nationwide coverage of the TETRA network.

Facilities:
What facilities represent a primary necessity or interest to the respective users. This may be emergency/public safety facilities, virtual private networks, roaming, group calls, data and image transfer etc.

User control:
The extent to which the respective users need to have control of the construction, provision and operation of TETRA networks, including price control.

Frequency efficiency:
How large is the interest of the respective users in TETRA networks being built with optimal frequency efficiency.

Economy:
The interests of the respective users with regard to allocation of costs. There may be different preferences with regard to initial costs, operating costs etc.

Time frame:
How early do the respective users need a network to have sufficient coverage, and the desired facilities.

In summary, it may be concluded that the process has revealed the following primary user interests:

Emergency authorities have notably considered it important to build up, relatively quickly, a nationwide network in the emergency band to meet special emergency requirements.

On the part of operators, interest has been expressed in building up nationwide networks, primarily in the civil band.

Some civil users have expressed an interest in being able to connect to an operator-managed nationwide network, while other users prefer their own user-operated networks, even if this might impair the basis for a nationwide solution.

Methods of assignment

Section 6 of the background document describes a number of different methods of assignment for implementing TETRA in Denmark. The methods described have been proposed on the basis of limitations under EU law, reflecting the user interests expressed during the process:

Assessments of the following methods of assignment have been made:

Emergency band:

1)
one nationwide network exclusively with emergency traffic, to be assigned via public tendering,

2)
one nationwide network with mixed traffic, to be assigned via public tendering,

3)
one nationwide network exclusively with emergency traffic, to be assigned via public tendering, supplemented with a solution where licences for a number of minor geographically separated networks are granted according to the "first come, first served" principle, and

4)
one nationwide network with mixed traffic, to be assigned via public tendering, supplemented with a solution where licences for a number of minor, geographically separated networks are granted according to the "first come, first served" principle.

Civil band:

5)
one nationwide network where the licence is granted via public tendering, and

6)
one nationwide network, to be assigned via public tendering, supplemented with a solution where licences for a number of minor, geographically separated networks are granted according to the "first come, first served" principle.

In the following, there is an assessment of the impact of various methods of assignment on conditions such as:

-
Competition

-
Geographical coverage

-
Facilities

-
Roaming

-
User influence

-
Frequency efficiency

-
User economy

-
Timescale for establishing networks

The assessments are summarized in the table in Annex 2, which is attached hereto (see the last few pages).

Based on the assessments in section 6 of the background document, it may thus be concluded, overall, that:

If it is desired to consider competition as much as possible,

TETRA must be introduced in such a manner that the respective users will have several options of utilizing the TETRA technology. This is in good agreement with the EU Commission's approach that the market, and not the regulator, should be the one to decide if more than one network can be accommodated in the various bands.

One way of creating competition for civil traffic is to offer, besides one large network in the civil band, one or more networks in the emergency band for mixed traffic, i.e. both emergency and civil traffic. If, at the same time, several small geographically separated frequency options are made available to users who do not want to connect to large networks, this means freedom of choice and scope for competition.

The framework for competition may be ensured by starting a possible tender with an initial round where prospective bidders may indicate their interest. This may clarify if the industry is interested in one or more nationwide networks.

If it is desired to consider geographical coverage as much as possible,

there should be a requirement for one or more nationwide networks to be built for emergency traffic and one or more networks for civil traffic. If mixed traffic is allowed in the emergency band, there may be an incentive for expanding the networks as a result of competition.

If it is desired to consider facilities as much as possible,

it will be necessary to choose a solution with a limited number of networks. This is due to lack of development and standardization of the technology necessary for the interaction between different networks. Furthermore, it is uncertain whether this interaction, in the foreseeable future, will extend to facilities other than voice only, i.e. the essential emergency facilities. Furthermore, competition on civil traffic may promote the offering of additional TETRA facilities.

If it is desired to consider user control as much as possible,

users must be allowed to establish their own networks. This may be accomplished by introducing large-scale networks that are user-operated, or by giving the individual users the opportunity to establish their own small networks. In addition, emergency users will have a certain influence if a number of emergency terms are stipulated in cooperation with the Emergency Management Agency for inclusion in the licence to a possible operator. The individual users may have a certain indirect influence due to the competition between different networks that may contain civil traffic. So the demand from individual users may create a certain degree of user influence indirectly when there is competition.

If it is desired to consider frequency efficiency as much as possible,

large networks should be established, containing both emergency and civil traffic using a duly adapted frequency resource.

If it is desired to consider user economy as much as possible,

there should in principle be freedom of choice for the users to choose between several different solutions to their communications requirements. In that case, competition ought to ensure as low prices as possible.

However, if the frequency resource is small, this is not necessarily the case. The smaller the frequency resource, the more costly will it be to build a network. In the case of GSM and DCS1800, the frequency resource is large enough for several operators to build their own networks in a financially sound manner. This is not necessarily the case with TETRA, where the frequency resource is comparatively limited. If an initial round shows that there is no interest in building several competing networks, it is necessary to ensure price supervision of a single network for a longer period than is possible today.

As for the emergency area, one solution might be to give users control of the network by granting the licence to a user group. This will enable the users to have control of the related costs. Such granting to a user group without a tender can only be made if there is exclusively emergency traffic on the network and only after consultation with the EU Commission. The disadvantage of only allowing emergency traffic on the network is that there will be fewer users to bear the costs.

If it is desired to consider early introduction of TETRA in Denmark as much as possible,

several competing networks should be introduced. Several competing networks will mean a competitive pressure for quick expansion of the networks for the purpose of attracting customers. Alternatively, a tender may stipulate quick expansion.

Recommendation

In the present recommendation, the National Telecom Agency has aimed at a solution that will meet the user interests expressed during the process as described above to the greatest possible extent, without giving rise to undesirable consequences in respect of other essential user interests such as economy, frequency efficiency etc. Finally, it is the National Telecom Agency's opinion that the solution conforms to the guidelines set by the Commission.

The solution implies:

-
that a nationwide emergency network with the necessary facilities can be built,

-
that the wish expressed by operators for nationwide networks can be accommodated,

-
that scope for competition is ensured between several nationwide networks,

-
that the wish for minor user-operated total defence networks can be accommodated to a certain extent,

-
that the wish for minor user-operated networks in the civil band can be accommodated gradually as frequencies are released for this.

The National Telecom Agency proposes the following solution:

Emergency band 380-400 MHz:

2x4.25 MHz should be designated for a nationwide network with mixed traffic. The network should be assigned via public tendering, either to an operator or a user group. The licence in question should contain a right to commercial resale, terms for end-user prices as well as terms for access by service providers.

2x0.25 MHz should be designated for emergency services for direct mode.

2x0.50 MHz should be designated for building small-scale networks for total defence purposes. The licences in question will not give access to commercial resale.

These assignments presume legislative changes in order to meet emergency considerations. As regards the nationwide network, there should also be authority for a possible price regulation beyond two years.

Civil band 410-430 MHz:

2x3 MHz should be designated via tenders for a nationwide network. The initial assignment will be 2x1.75 MHz, which is available now, and 2x1.25 MHz should then be assigned gradually as frequencies become available. The licence in question should contain a right to commercial resale, terms for end-user prices as well as terms for access by service providers.

The assignment presumes legislative changes for the purpose of ensuring authority for a possible price regulation beyond two years.

Civil band 450-470 MHz:

Up to 2x4.5 MHz should be designated for small-scale networks gradually as frequencies become available. The licences in question should contain a right to commercial resale.



As mentioned above, the National Telecom Agency's draft for a renewed TETRA recommendation was presented at a final seminar on 14 September 1999, where it was received, in general, as a well-balanced compromise between the respective considerations and varying user interests. After the seminar, there has been a brief consultation where a number of interested parties expressed satisfaction in general, and certain comments were made by Tele Danmark, Sonofon and PMR-DK regarding the assignment of frequency bands.

The National Telecom Agency has not found that these comments give any occasion for altering the recommendation, which, in the Agency's view, meets all interests in the best possible way, all things considered.

The subsequent replies to the consultation are discussed in section 5 of Annex 1.

It should be emphasized that there may be different views as to whether the recommended solution represents a reasonable balancing of the various user interests, or whether some user interests should be met to a further extent. In the last resort, this is a telecommunications policy question.

Working procedure after consideration of the recommendation by the Ministry of Research and Information Technology

Following consideration of the present recommendation by the National Board of Telecommunications and the Minister's decision in the case, a possible implementation of the National Telecom Agency's recommendation will require a change in law.

Under the existing Act on Radiocommunications, frequency efficiency considerations are the primary reason for using frequency administrative methods. However, the analyses made in preparation for the introduction of TETRA have shown that considerations other than this may have to be met in connection with the introduction of TETRA. In this context, reference is made to the discussion of user interests in Annex 1. Especially relevant are the considerations bearing on competition, emergency aspects and user control. If it is desired to meet also these considerations in accordance with the identified user interests, it will be necessary to amend the scope of application as contained in section 1 of the Act on Radiocommunications, so that emergency considerations may be incorporated in the tender, and hence in the licence, before TETRA can be introduced in Denmark.

Furthermore, it may be necessary to ensure the possibility of price regulation for a period extending beyond two years.

The next phase of the procedure implies that the Ministry of Research and Information Technology, if deciding on the legislative changes mentioned, should issue two Executive Orders. The National Telecom Agency will submit proposals for this.

In the first Executive Order, the Minister of Research and Information Technology should decide a temporary frequency plan, cf. sections 2 and 4 of the Act. This Executive Order will contain a reference to the Executive Order mentioned below regarding the call for tenders so that it will be possible to see in the frequency plan that frequency administrative methods are used in the bands concerned, and where the rules may be found. The temporary frequency plan will remain in force until the date on which the first five-year frequency plan becomes effective.

In the other Executive Order, the Minister should lay down more specific rules for the National Telecom Agency's call for tenders, cf. section 6 of the Act.

The National Telecom Agency would propose that an initial round for prospective tenderers to indicate their interest be arranged, based on the solutions above, which may clarify whether there is any interest in the solutions mentioned. In the event that there is no interest in the solutions, the consequence may be that a State-owned and -financed TETRA network should be built.

At the time when the frequency plan enters into force, it will also be possible for the National Telecom Agency to issue small, geographically separated licences for the establishment and operation of TETRA to a specified extent based on applications for this.

Yours sincerely

Iben Marcus-Møller

