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Summary

The generic increased demand for spectrum combined with current state of ICT equipment and possibilities, opens up the possibility to assign spectrum more dynamically. Spectrum sharing is performed by rules in software, allowing for a more flexible and dynamic use of spectrum. The rules in software can be optimized towards a spectrum, economic and/or social efficiency. It will also give the possibility to change or optimize the sharing rules more quickly than when spectrum is assigned to one application only.

Sharing will be possible on different levels, depending on (national) requirement and policy and can facilitate shared use on a temporary and local scale.
 

	
Proposal

1. To include Dynamic Spectrum Allocation as a regulatory option in the report of FM50, as described in the background below;
2. To remove Hybrid Broadband Broadcast as application from chapter 3.4, since this is a form of Dynamic Spectrum Allocation.


	
Background

There is a generic increased demand for spectrum. This demand is triggered by social, cultural, economic and/or technical developments. Due to the different nature of the various types of applications, an exclusive allocation to one application might not lead to the most efficient usage. 

Some applications do have an obvious relation, such as multimedia downlink and broadcast. It is important to realize that a fixed allocation of spectrum between these two applications is likely not in line with actual local requirements; dynamic allocation will give ultimate flexibility and optimum (economic/frequency/social) efficiency.

Other applications are likely to have high spectrum requirements locally and temporary. In the case of PMSE and PPDR this is likely to be the case during large events or disasters. Temporary and local allocation of spectrum will again give ultimate flexibility. 

The options for PMSE in their ‘core bands’ UHF is currently decreasing due to the 800 MHz digital dividend, denser use of DVB-T and the introduction of DVB-T2. Remaining capacity is probably sufficient for smaller events, but for larger events, more spectrum might be required.

The current state of equipment and technology will make more dynamic usage possible. ICT technology can provide enough computation power and storage for smart databases and algorithms. Most radio-equipment, both on the consumer side as on the operator side, is already in some way connected to the Internet. This Internet connection can be used to communicate with some sort of decision or allocation logic in order to assign spectrum dynamically.

In order to be able to avoid interference between the different allocations, compatibility and sharing studies have to be performed, but this might be seen as common practice. The harmonization of equipment, frequency bands and ‘least restrictive technical conditions’ will optimize the shared usage, but is no limiting condition to introduce dynamic spectrum allocation.

The flexibility of dynamic frequency allocation will make it possible to change the rules and algorithms in software, rather than in allocation tables and frequency plans. This will increase the implementation speed of new applications, new equipment and/or policy requirements.

Current mandate to FM50 asks for the most appropriate future use(s) of the 1452-1492 MHz band. Limiting the future use(s) to excusive applications might result in a less flexible approach and a missed opportunity. Dynamic Spectrum Allocation addresses several issues of the RSPP such as maximized flexibility and efficiency, innovative applications, collective use and shared use. Furthermore, dynamic spectrum allocation might be seen as a form of cognitive radio with lots of future potential.

The concept of dynamic spectrum allocation will allow different applications to use the same frequency band dynamically. The actual use and distribution of spectrum (both in time and location) can be coordinated by different algorithms and chosen applications to serve. These spectrum distribution algorithms will form some ‘decision logic’ and can be based on maximum efficiency (economic, technical or social), security (e.g. priority for PPDR), policy or any other types of rules or combinations.

Dynamic spectrum allocation will shift the allocation of spectrum from the rigid exclusive band-allocation towards a flexible allocation by the ‘decision logic’. For dynamic spectrum allocation to work, both the technical (sharing and compatibility) and non-technical (economic and/or policy aspects) has to be incorporated in the ‘decision logic’. Furthermore, other technical arrangements has to be in place in order to gather information and to control the different networks.

One example of this dynamic usage can be Hybrid Broadband Broadcast or HBB. HBB will bring Internet and broadcasting together. Internet will get the possibility to distribute the same content simultaneously to all connected users, while broadcasting will get the possibility of a return-channel and interactive services (AOD/VOD).
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Example 1 of Dynamic Spectrum allocation: HBB.


By allowing more services to share the same spectrum, an even more dynamic situation is possible. The following example includes PMSE and PPDR:
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Example 2 of Dynamic Spectrum allocation: HBB+PMSE+PPDR.

In this example, the dynamic requirements of PMSE and PPDR are taken into account. Both PMSE and PPDR are likely to function the majority of time and in most locations in their ‘base’ or ‘core’ spectrum. Most of the time the shared spectrum can be used by HBB. When Spectrum demand for  PMSE or PPDR rises due to large events (e.g. festivals/Olympics for PMSE or a large ‘event’ for PPDR), more spectrum can be allocated to PMSE and/or PPDR.

It is very likely that PMSE and PPDR will only require extra (shared) spectrum on a temporary basis and locally around events. In the example above, some kind of priority is also indicated (PPDR>PMSE>HBB), but every other priority can be defined within the ‘decision logic’.

Dynamic Spectrum Allocation as described above does have a lot in common with cognitive radio/cognitive devices. Basically the cognitive behavior is controlled by the rules, requirements and database(s) within the (central) ‘decision logic’. This ‘decision logic’ in the examples has a connection with the different providers, but even a more cognitive option is possible where for example the PMSE operator is not connected to the decision logic, but the PMSE equipment itself.

The situations described above are not exhaustive, but merely an examples of possible scenarios.

Due to the availability of ‘core bands’ or ‘base capacity’ for the different applications, a temporary and local reduction of capacity in the shared band will not cause the other applications to run out of spectrum; their core bands or ‘base capacity’ will remain available.
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