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3
Justification *

With the proliferation of devices equipped with a cellular modem, device to device direct discovery offers itself as a potential feature that may significantly enhance the capabilities of LTE as a universal connectivity technology.

Furthermore proximity-based applications and services represent a recent and enormous social-technological trend. The introduction of a device to device direct discovery capability in LTE would allow the 3GPP industry to intercept this important trend.

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.

Use cases that are specific to public safety will be handled as part of the same study item, 

4
Objective *

The objectives of the feasibility study are to evaluate LTE device to device direct discovery. 

In particular, starting from RAN1 #70bis:

· Define an evaluation methodology for LTE device to device discovery, including on network scenarios and (for public safety devices on public safety spectrum) outside network coverage scenarios scenarios, to compare different technical options to realize proximal device discovery and relevant performance metrics. [RAN1]

· Identify physical layer options and enhancements to incorporate in LTE the ability for devices to efficiently discover each other directly, with network assistance, and (for public safety devices on public safety spectrum) without network assistance, in an always-on low power manner [RAN1]

· Identify options and enhancements to the LTE protocol and the LTE RAN to allow applications running in proximal devices to discover each other directly, to allow the network to supervise the discovery process, to allow the network operator to control the device to device discovery, and (for public safety devices on public safety spectrum) to also allow proximal devices to supervise the discovery of devices in outside network coverage scenarios [RAN2]
· Consider terminal specific aspects, e.g. battery impact and requirements deriving from direct device to device discovery [RAN4] 

· Identify (e.g. in terms of power consumption) the gains obtained by LTE device to device direct discovery, considering the additional terminal complexity and performance of existing device to device direct discovery mechanisms (e.g. WiFi Direct, Bluetooth) [RAN1]

· Specifically, the possible impacts on existing operator services (e.g. voice calls) and operator resources should be investigated [RAN1]

· Study whether the above mechanisms adequately apply to public safety use cases, and study solutions for those cases that are not covered, e.g. the specific case of absence of LTE network coverage on frequencies for public safety [RAN1, RAN2] 
The study will cover: 

· Single and multi-operator scenarios, including the case where a carrier is shared by multiple operators
· LTE FDD and LTE TDD operations





With reference to the scenarios described in 3GPP TS 22.803, the study will focus on the discovery aspect only. Whether communication follows discovery, and how such communication occurs, is outside the scope of this study.
Solutions shall be as much as possible common for public safety and non public safety operations.
Aspects related to service authorization, system level architecture, and security, e.g. how the discovery mechanism is controlled and configured in a secure manner, are assumed to be covered in the SA Working Groups.
5
Service Aspects

No impact.

6
MMI-Aspects

No impact.
7
Charging Aspects

No impact.
8
Security Aspects

No impact.
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Expected Output and Time scale *

	New specifications *

[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	
	Feasibility Study on LTE Device to Device Proximity Discovery –Radio Aspects
	RAN1
	RAN2, RAN4
	RAN #60
	RAN #61
	

	
	
	
	
	
	
	

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments
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Work item rapporteur(s) *

Saurabh Tavildar, Qualcomm
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