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Abstract: This paper presents a way forward to cover remaining use cases for out of coverage communications with optimized business plan
1. From dedicated networks to hybrid model 

In many countries broadband communications will use brand new model to be deployed. This process, started a few years ago, is based on the following principles:

· Research and development anticipation through multi-lateral cooperation between users from all countries and manufacturers from all countries.

· Active contributions to standards by industry as well as by governments.

· Functional split between functions of the system to foster multi vendor networks and the ability to progressively add new functions. Through this users can benefit from the best solutions and eco-system for each function.

· Increased importance of business models calculations. The choice of a technology is now much more based on the manufacturers business models than on technical requirements. As a consequence, operational needs should be described in much more operational/organizational way. Industry, collecting all needs from alla kind of users and countries, can be much more inventive on the technical requirements and the solutions.

· Contracts to be preferred to regulations. Providing market incentives to industry is much more efficient to motivate manufacturers as well as telecommunications operators. Open competitions ensures the right level of price to users or governments as well as return on investments for industry. As an example, in France, we expect fewer regulations for indoor coverage with hybrid model than with TETRAPOL and much more business. In the same way, the idea of developing flexible emergency call routing through contracts can enhance 112 efficiency, as experienced in some countries.

2. Works in 3GPP : what did we learn ?

3GPP has opened several interfaces which will allow multi-vendor networks : 

· interface between the Mission Critical Server and the network

· interface between MCS and transport also in tactical networks

· interface between Mission Critical services

As a consequence, in several countries broadband project could be started, based on commercial networks for quick deployment with a dynamic eco-system. 

Through tactical networks, it is expected that public safety stakeholders will be able not to rely on the commercial operators to get reliable service also in case of crisis.

At the beginning of standardization process, it was expected by many stakeholders that out of coverage communications would be achieved through « direct mode » communications also called terminal to terminal communications or off network communications (3GPP).

Commercial operators did not see business opportunities in Proximity services so that terminals did not appear on the market even if broadband projects achieved progress in several countries in the world. In addition, Proximity services may appear as quite challenging : multi-level priority management, multimedia for a limited number of users and a too limited range (500 meters, while many users are still expecting more than 2kms).

On the opposite, tactical networks were rapidly shown by manufacturers and the feasibility proven. Methods to provide tactical networks with enough capabilities and enough resources are carefully looked at. Licensed Shared Access, as standardized in 3GPP seems a good candidate to achieve this goal. Tactical networks may also be used in different circumstances by different types of stake holders : public safety, but also commercial operators when disasters arises, special event organizers when coverage is only for a few days etc.

3. Proposed way forward to cover all use cases

Tactical networks have many advantages : predictable coverage, local information system and control room, advanced priority management, possible satellite backhaul to stay in touch with regional and national control rooms. 

In a quite significant number of cases, extended commercial networks coverage and tactical networks are expected to replace direct mode communications with much more services security and efficiency and a range of several kilometers as required by users. Tactical networks may have the size of a back pack that can be taken everywhere. The balance between functionalities coverage and weight will have to be studied by industry through worldwide business models.

In addition, many public safety and professional users are now used to commercial smartphone regularly renewed. They will probably not accept to keep longer a more expansive specific terminal that will quickly lack new services for proximity services.

However, it has been reported by some users that in some cases, a backpack would be difficult to take on board. In those few remaining use case a short range direct mode to install as a software on any commercial terminal could be useful provided costs remain low.

As a consequence it is proposed:

· to further work on satellite to extend coverage for backhaul. 

· to discuss what coverage can be achieved depending on the kind of tactical networks including particularly its weight and the impacts of important features such as Licensed shared access to get additional capacity when and where needed or local MCS to ensure the availability of control room (shared maps, action information system etc.). The purpose of this study could be to develop a worldwide market of basic tactical networks on which economies of scale could be achieved.

· to discuss the feasibility of limited software proximity services that would be available on most commercial terminals, preferably not using spectrum from operators.
Request for information is ongoing in France and several other countries for broadband critical communications.

