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1 Introduction

In RAN Plenary #66 meeting [1] Work Item Proposal for Enhanced LTE Device to Device Proximity Services
was approved [2]，The objective of this work item is to enhance LTE device to device, both for discovery and communication. The work item will cover enhancements to LTE device to device communications and discovery meeting requirements for public safety for: 
· In network coverage (intra-cell and inter-cell)
· Partial network coverage 

· Outside network coverage scenarios
In particular, this work item will define enhancements to D2D communication to support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. For applications of D2D direct communication is given to the public safety use case. For public safety when part of cellular network infrastructure is out of action, coverage needs to be extended for the critical information to reach out-of-coverage UEs. Using a UE within network coverage as a relay to provide broadcast communication to other UEs out of network coverage is an effective way to fulfil this requirement.
In LTE, enabling a UE with relay functionalities include relay discovery, relay association and service continuity which is the challenge design issue. In this contribution, we discuss UE-Network Relay scenarios, the following parameters and procedure are used for UE-to-Network Relay discovery, the functionalities a UE should possess as a relay, and discuss what the relay discovery procedure should be attended. 
2 Discussion
2.1 The UE-Network Relay scenario 
The main purpose of introducing relay functionality via D2D communication is coverage extension, where a relay is used to forward data from a source node to its destination node which is unreachable by the source node otherwise. For the public safety use case, some regional disasters (e.g., fire, floods and earthquakes, etc.) may destroy cellular network infrastructure, and communication coverage needs to be extended for the transmission of critical rescue and relief information.
· The relay functionality is primarily for the partial coverage scenario or in-coverage scenario as shown in Fig.1. In this scenario, UEs inside network coverage acts as relays to forward discovery signal to/from the remote UE outside network coverage. Base on the discovery signals, the remote UE in outside network coverage should select a reliable UE-relay to transmit the critical rescue and the relief information.  
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Fig.1 UE-Network Relay for coverage extension 
 Observation 1: The remote UE should select a reliable UE-relay node for the purpose of transmitting the critical rescue and the relief information.
2.2 The following parameters and procedure are used for UE-to-Network Relay discovery
3GPP TS 23.713 V.0.4.0 defines the following parameters and procedures are used for UE-to-Network Rely discovery. The following parameters are shown as follows. 
· ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.

-
PLMN ID: this identifies the PLMN to which radio frequencies used on the link to the Remote UE belong. If these radio frequencies are shared between multiple PLMNs, or not allocated to any PLMN, then the choice of PLMN ID is configured by the HPLMN.

-
Connectivity Info: Parameter identifying connectivity the ProSe UE-to-Network Relay provides (e.g. including APN information).

-
Status/maintenance flags (e.g. indicating whether the relay is temporarily without connectivity or battery running low so the Remote UEs can seek/reselect another Relay).
-
Group Info: contains information about the group(s) that the UE-to-Network Relay is currently relaying.
2.3 The UE relay functionality 
     There are several fundamental functionalities of the UE relay should be considered  

· A UE relay is power-limited.

· A UE relay has the limitation in computation capability. Therefore it only supports limited remote-UEs for the transmission of critical rescue and relief information. 

· A UE relay is mobile and the status of radio link is unreliable.
Observation 2: The remote UE should consider both high layer information and the status of the radio access signal (eg. the strength of RSRP) for selecting a reliable UE-relay node to the transmitting of the critical rescue and the relief information.
Proposal 1:  In order to improve the efficiency in the UE-to-Network Relay in D2D communication, it is essential to provide the remote UE a good UE-relay selection procedure based on the high layer information and the status of the radio access signal (eg. the strength of RSRP).  
3 Conclusion

In this paper we made the following observations and proposals: 

Observation 1: The remote UE should select a reliable UE-relay node for the purpose of transmitting of the critical rescue and the relief information.
Observation 2: The remote UE should consider both high layer information and the status of the radio access signal (eg. the strength of RSRP) for selecting a reliable UE-relay node to the transmitting of the critical rescue and the relief information.
Proposal 1:  In order to improve the efficiency in the UE-to-Network Relay in D2D communication, it is essential to provide the remote UE a good UE-relay selection procedure based on the high layer information and the status of the radio access signal (eg. the strength of RSRP).
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