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1.  Introduction
This paper discusses recent trends in proximal applications and services and related trends in communication standards, with the aim of introducing a 3GPP Study Item on LTE-Direct, device-to-device discovery and communication.
2. The proximal application trend in the industry today
Proximal applications and services represent a recent and enormous socio-technological trend. 
Proximal applications and services are based on the awareness that devices, their application instances and users are geographically close to each other. Awareness of proximity carries value, and generates demand for an exchange of traffic between them. Facebook Places, Google Latitude, FourSquare and ShopKick are examples of such services with easily 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 the current technical approach does not result in any monetization opportunity for 3GPP service providers, such an approach presents fundamental technology limitations from the point of view of device battery life (due to extensive GPS usage), signalling load to the network (due to bursty uplink traffic) and ease of use (where “proactive” behaviour is required of the user to “check in” and create shared “social profiles”).

These limitations generally point to the need for technology advancement in the underlying hardware platform and networks 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 many limitations due to unlicensed spectrum’s dependence 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). 

Lastly, a device-to-device solution based on unlicensed spectrum, even with the mentioned limitations, aims at meeting the demand for proximal applications with no service manageability or direct business benefit to 3GPP industry constituents.
3. LTE-Direct device to device discovery & communication
Considering these trends, there is a need and an opportunity for 3GPP to evolve the LTE architecture in order to satisfy the demand of proximity-aware 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 network of proximal devices, and consequently an even larger set of future proximity-aware services.

LTE-Direct services can be realized by studying enhancements to the LTE architecture to allow devices to ‘synchronously’ discover each other and opportunistically communicate directly over the air. LTE-Direct operator service management is an integral part of the study since it will enable ‘premium’ network features in licensed spectrum to outperform competing alternatives in unlicensed spectrum and monetize these features for a host of proximal applications.

The LTE-Direct study item in SA1 will study use cases and service requirements for Device to Device discovery and communications. The use case portion of the study will for example include: local emergency response (disaster recovery), social proximity apps (proximal friends & gaming), home/office automation (smart metering, office peering), and commercial (hyper-local advertising). The service requirements portion of the study will for example include operator service management needs, device to device peer discovery, device to device data communications, and interoperability requirements between device to device and WAN communications.
An LTE-Direct SA1 study item will confirm the ability of 3GPP technologies to address evolving market needs, retain mobile users on managed spectrum and offer the opportunity for 3GPP operators to control proximal discovery & communication to achieve new revenue potential.
4. Conclusion

This paper has discussed recent trends in proximal 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. 

The corresponding SA1 Study Item proposal for LTE-Direct is provided in document S1-112017. A proposed skeleton for an LTE-D Technical Report is provided in document S1-112018. The proposed scope for an LTE-Direct study is provided in document S1-112019.
