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1.  Introduction
This paper discusses recent trends in proximity-based applications and services and related trends in communication standards, with the aim of introducing the notion of a 3GPP Study Item on LTE device-to-device discovery and communication.
2. The proximal application trend in the industry today
Proximity-based applications and services represent a recent and enormous social-technological trend. 
These applications and these services are based on the awareness that two devices or two users are close to each other. Awareness of proximity carries value, and generates demand for an exchange of traffic between them. Facebook Places, Google Latitude and ShopKick are examples of such services, both with a large recognized business potential.

Currently, these applications operate fully “over the top” and are based on “high-level software”, typically relying on a mix of GPS location and of the 3GPP mobile systems used as “data pipes”. 

Apart from the fact that this does not result in any monetization opportunity for 3GPP service providers, such approach presents fundamental technology limitations from the point of view of device battery life (due to the extensive GPS usage), signalling load to the network (due to the required uplink bursty traffic) and simplicity (due to the “proactive” behaviour required of the user, e.g. the “check in”).

These limitations generally point to the need of some technology advancement in the underlying hardware platform over which these applications are supposed to run. 

In fact, activities are ongoing outside 3GPP to develop an industry standard for unlicensed spectrum to capture such trends and attract the corresponding traffic towards that platform.

While an unlicensed-spectrum device-to-device option can address some of aspects mentioned earlier, it still presents some limitations due to its unlicensed spectrum approach based on CSMA. For example, discovery processes are being defined based on message exchanges and thus ill suited to operate over long ranges in the order of hundreds of meters, or preserve a reasonable battery life. For the same reason, an unlicensed option cannot be expected to scale among a very large number of devices (say, thousands). 

Finally a device-to-device solution for unlicensed spectrum, even with the mentioned limitations, aims at meeting the demand of those proximity-based applications with no business benefit to the 3GPP industry players

3. 3GPP and LTE device to device discovery & communication
Considering these trends, we believe there is a need and an opportunity for 3GPP to evolve the LTE platform in order to intercept the demand of proximity-based applications.

In particular LTE has the opportunity to become, in terms of performance, range, security, and integration with current mobile customer base, the platform of choice to enable and monetize a proximity-based network of devices, and consequently an even larger set of future use cases and applications.

Such a platform can be realized by studying enhancements to the LTE radio layers that allow devices to discover each other directly over the air, and potentially communicate directly, when this makes sense from a system management point of view, upon appropriate network supervision. Interference management is an integral part of this part of the study since it is what allows operations in licensed spectrum to outperform competing alternatives in unlicensed spectrum.

This radio-based discovery process needs also to be coupled with a system architecture and a security architecture that allow the 3GPP operators to retain control of the device behaviour, for example who can emit discovery signals, when and where, what information do they carry, and what devices should do once they discover each other.

Admittedly, several questions come to mind regarding what an LTE device-to-device feature (LTE D2D) would look like, and all those questions will need to be adequately addressed by 3GPP in a study item phase. 

At the same time, a study item in this area will confirm the ability of 3GPP technologies to address emerging and evolving market needs, and will offer the opportunity to the 3GPP operators to control a platform for proximal discovery and communication of great potential value.
4. Conclusion

This paper has discussed recent trends in proximity-based applications, and related trends in communication standards. Such trends point to the need for 3GPP to study the area of device-to-device discovery and communication based on LTE. 

The aim of such a study should be to design an operator-controlled LTE feature for proximal discovery and communication that can offer new business opportunities. 

A draft of the corresponding RAN Study Item proposal is provided in RP-100707. A draft of a companion SA Study Item proposal is also provided for information in RP-100708.[image: image1.png]
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