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	Summary: 

	This document has been commonly agreed between the German Frequency Administration and the German PPDR Organisations. It contains in a compact way PPDR demands and needs on high speed data communications (broadband issue) and their spectrum demands. 
It is assumed that these demands could be valid also in other European countries. The German special and individual needs are not included in the proposals for harmonisation - they will be realised nationally.

	Proposal: 

	To FM49 to take into account:
· Proposal of harmonising spectrum for high speed data communications of 40 MHz band width in total

· Proposal of band splitting (25 MHz below and 15 MHz above 1 GHz) to increase spectrum efficiency and reduce costs

	Background:


	Currently the German PPDR Organisations are introducing a single common TETRA narrowband network providing national coverage. This narrowband network will replace the regional and local analogue networks designed for voice communications and low speed data communications. 
In addition rapidly increasing sovereign demands and needs for high speed data communications for PPDR applications have been gathered and are to be realised in harmonised spectrum.


1
Introduction

Investigations on Germany’s high speed data communication demands and needs for PPDR and its possible realisation in the radio spectrum have been carried out in 2010 and 2011. The PPDR Organisations and the Frequency Administration carried out two independent studies by different institutions. The study results are contained in FM49(11)Info2 and FM49(11)Info3.
2
Scenarios and applications

Three different categories of PPDR communication scenarios have been distinguished gathering high speed data communication requirements in the study of the mid- and long-term capacity requirements for wireless PPDR communication, varying significantly concerning their communication requirements.

	PPDR Scenarios

· Normal operation (day to day, national coverage)

· Mass cultural or sport events and demonstrations (temporary and local coverage)

· Natural and other major disasters (temporary and local coverage)


Remark to the PPDR Scenarios:


The implementation of these scenarios is politically wanted in Germany and CEPT 
Administrations are invited to consider their support.

Details of the requested and investigated PPDR applications are contained in FM49(11)Info 3.
An example is the coverage of the site of operation (e.g. for surveillance video of task forces, for databank access, for the connection of command and control systems used by fire brigades or other rescue forces), e.g. advanced PPDR vehicles request more and more area-wide, permanent connection to the command centre in order to obtain information supporting the operation or to transmit real-time video information from the site of operation.

The coverage of the site of operation includes also the in-house coverage, to allow e.g. for telemetry of medical data of fire fighters or transmission of thermal image camera data.

All the different PPDR applications requiring high speed data communications have been classified in three transmission categories. 
	Categories of PPDR Applications (unrated)
· Video and data transmission to control/command stations during operations

· Telemedicine

· Data Transmission to central data bases


3
Dedicated Networks
Noting that about 60 to 75 % of the PPDR communication scenarios are considered as ”Mission Critical” and that any mal-function of the communications would directly endanger human life, Germany decided that the relevant network has to be under solely control of the PPDR Organisations.

The usage of public/commercial communication networks, or sharing of frequency spectrum between PPDR and others, has been disregarded due to the fact, that these approaches cannot grant the needed availability and latencies.
Many PPDR agencies have already experienced situations with overloads of commercial cellular networks, especially during major disasters, demonstrations and mass events. These events usually result in overload of commercial network by huge user demands, therefore these network are not usuable for PPDR communications.
4
Interoperability

General interoperability between the European and international PPDR networks is considerend of great importance, since there might be cases of cross boarder activities or temporary operations of PPDR forces in other countries.  
Therefore systems from different manufactures, or used in different European countries, are required to interoperate at some predetermined level without modifications or special arrangements. 

Interoperability to public/commercial networks is requested by the German PPDR Organisations as well as from other PPDR representatives. Despite it is not foreseen to use these networks as general communication base, they offer for example global communication abilities as well as services and public information being not available within PPDR networks. The same PPDR Organisations request also these additives to maximise successful operations.
5
Harmonisation
An important aspect is the European harmonisation of determined spectrum requirements. This harmonisation has many advantages. 
On the one hand the scarce and valuable resource will be used more efficient. Therefore it is seen necessary to use within Europe the same frequency bands, including the possibility of using certain tuning ranges, with possibly later global extension, allowing for efficient cross-border collaborations or managing international co-operations in disaster areas. 
On the other hand these harmonisation measures will result in a bigger market of available devices and infrastructure of several manufacturers, which will of course lead to fostering European economies of scale. 

In summary these measures will reduce the costs of infrastructure, devices and all-day operation significantly.
5.1
Total amount of harmonised spectrum
Based on the PPDR applications, described in FM49(11)Info3 and FM49(11)Info2, the studies calculated the necessary amount of spectrum, which may realise demands and needs. 

The probability of scenarios and applications being used at the same time in the same geographical area has been included in the calculation of the spectrum demands.

Assuming that a technology is deployed, e.g. the future IMT-Advanced standard recognised by the ITU, the calculations have been done on the basis of LTE - but not prejudging LTE or excluding any other standard at this point of time.

Excluding special national German PPDR needs, Germany assumes that the following study results could also be valid for other CEPT Administrations:

	Result 1

Total band size
Proposal for a CEPT harmonisation

The needed band width for PPDR high speed data communications is

 40 MHz in total to be realised as harmonised spectrum band(s). 




Remark to Result 1:

ITU Report M.2033 proposed a total band width of 39.2-69.2 MHz
5.2
Band splitting
With respect to the three different PPDR scenarios (see section 2) a band splitting would increase spectrum efficiency and respects other users and commercial interests. From today’s point of view it might be very difficult to realise the 40 MHz as one band. So it could be appropriate to group applications and to designate different bands accordingly. Ideally, applications being used temporary (low occupation rates) on hot spots or limited local areas should be separated from those applications being used daily (high occupation rates).
Countries looking for appropriate spectrum for NB voice communications may consider their needs in the spectrum dedicated as day-to-day-operations. Conceivable is e.g. grouping voice communication applications (high occupation/day-to-day) in the lower frequency bands, while applications demanding higher band widths (lower occupation/ad-hoc) are bundled in the higher frequency bands.

	Result 2

Band size for day-to-day operations (high occupation rates)

Spectrum below 1 GHz

Proposal for a CEPT harmonisation

Minimum spectrum requirement below 1 GHz is estimated as 10 MHz downlink and 15 MHz uplink (the source of the main traffic is the site of operation).


Advantages


- Lower bands to meet requirements for wider coverage and building penetration


- Economic networks in lower frequency bands


- Efficient use of Spectrum increases rapidly


	Result 3

Temporary local ad-hoc networks

Proposal for a CEPT harmonisation

A minimum of 15 MHz (unpaired) somewhere between 1 and 5 GHz is estimated to be required on a harmonised European basis to support high data trafficlinks.


Advantages

- Higher frequency bands satisfy requirements for capacity /  peaks


- Frequency Sharing: Temporary PPDR applications and temporary ad-hoc networks are
  characterised by low occupation rates (long term view) due the low probability of use.

  In addition the coverage is local and limited. Therefore frequency sharing can increase

  spectrum efficiency.
6
Conclusions
The realisation of a single band of 40 MHz below 1 GHz might be difficult from today’s point of view, even the idea is considerable.

A band splitting of 25 MHz below and 15 MHz above 1 GHz, based on grouped PPDR scenarios/applications as well as on its occupation rates will ease the spectrum harmonisation and can increase the spectrum efficiency due to opening the door for frequency sharing. The additional costs of splitting applications between frequency bands below and above 1 GHz are negligible in course of the small number of mobile  stations required for local ad-hoc networks.
7
Proposal

Germany proposes to harmonise spectrum bands of 40 MHz for high speed data communications.

A possible way is band splitting to increase spectrum efficiency and to reduce costs.
· 25 MHz below 1 GHz
· 15 MHz above 1 GHz (with the option of frequency sharing)

*  *  *
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