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1 Introduction

 During upcoming RAN1#73 meeting, it is expected to discuss device-to-device (D2D) discovery aspect under the objective of:

“Identify physical layer options and enhancements to incorporate in LTE the ability for devices within network coverage to discover each other in proximity directly in a power-efficient manner. For the purposes of addressing public safety requirements, identify and study the additional enhancements and control mechanisms required to realize discovery outside network coverage.”
In this paper, we provide our views on D2D discovery functionality within network coverage and outside network coverage.
2 Discussion
The emerging trend of high data rate local area access through cellular networks provided the motivation for enabling direct D2D communication as an underlay to the IMT-Advanced cellular networks. In current cellular networks, when two user equipments (UEs) in close proximity communicate with each other, their data path goes through the operator network (eNBs and GWs). The idea of D2D communication is to allow direct communication between UEs in close proximity, there by offloading the data traffic of the operator network [1]. 
In order to realise direct communication between proximity devices, it is essential that those devices have to be discovered by each other or by the network as potential proximity devices. Therefore, discovery functionality is a key aspect in D2D communication. 
The discovery functionality can be discussed under two major categories as

· Discovery within network coverage

· Discovery outside network coverage.

Following sections provide our views on implementing D2D discovery functionality under above two categories.
2.1 Device discovery within network coverage

There could be two ways to achieve device discovery under network coverage. They include:
· Direct device discovery or open device discovery
· Network-assisted discovery.
On one hand, open device discovery within network coverage may require dedicated network resources to be allocated for discovery functionality, and beacon messages to be exchanged periodically between devices to discover each other. This may further create issues in network jamming, reduced battery consumption due to periodic beacon transmission and challenges in charging for resource utilization. 

On the other hand, network-assisted discovery within network coverage provides full control of the direct communication to the network, making it flexible for resource allocation, charging and billing, interference management etc. In addition, from our point of view, major objective of D2D communication within network coverage is to offload network traffic and increase the spectral efficiency.. 
Therefore, we think that only network-assisted discovery is desired for D2D operation within network coverage. This type of discovery can be achieved primarily by using network based GPS information. While network based GPS information do not truly reflect the channel state information (CSI) between two devices, it is possible to perform network-assisted D2D link evaluation between potential proximity devices as a secondary step of network-assisted discovery. 
Proposal 1: To allow only network-assisted discovery for D2D communication under network coverage.
2.2 Device discovery outside network coverage

D2D operation outside network coverage is essential in Public Safety scenarios. In this case, the devices should be able to discover each other through a direct/open discovery mechanism. Since outside network coverage UEs are not synchronized to each other, it is desired to have a non-synchronized discovery solution for this scenario. Such a solution could be based on beacon or discovery signal transmission and scanning procedure.

Further, in Public Safety scenario, it is possible that a UE within network coverage finds another UE outside network coverage or a UE outside network coverage finds another UE within network coverage. In these cases, both UEs are not synchronized to each other; therefore, the discovery function could be based on a non-synchronized direct/open solution. 

Proposal 2: To adopt a non-synchronized direct/open discovery solution for device discovery outside network coverage. 
3 Conclusion
In this contribution, we provided our views on D2D discovery functionality within network coverage and outside network coverage. Accordingly, we present following two proposals for further discussion and decision.
Proposal 1: To allow only network-assisted discovery for D2D communication under network coverage.

Proposal 2: To adopt a non-synchronized direct/open discovery solution for device discovery outside network coverage. 
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