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1. Introduction
LTE Device to Device Communication (D2D) in Release 12 has standardized support for a subset of Proximity-based Services. Some features for the following were standardized.

· ProSe device to device discovery in network coverage.

· ProSe device to device broadcast communication.

· Higher layer (AS layer) support to enable groupcast and unicast over physical layer broadcast communication.

Besides of the above features, some other features are still required to be studied in 3GPP, such as enhance the support for D2D in presence of multiple carriers, non-public safety discovery, D2D Relay, et al. Hence, RAN #67 has agreed to standardize the remaining features of D2D in Rel. 13. 
As shown in [1], D2D relay is an important technology needs to be discussed in 3GPP meeting. Application of D2D relay includes critical communication (such as 911 or 112 calls and messages) in case of disaster relief, emergency response and law enforcement. 

The details are as follows:

· Define enhancements to D2D communication to enable the following features:

a) 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. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)

In this contribution, we provide our views on the D2D relay technology. We focus on the discussion of relay discovery, selection criteria for relay, and some important applications based on D2D relay. 
2. D2D Relay 

In some special areas, UE-to-Network Relays and UE-to-UE Relays play an important role. For example, in some areas, the eNB coverage is not good. It may be difficult for the eNB to successfully send the data to a UE directly due to poor channel quality or some other reasons. For out-of-network coverage area, some important information, such as rescue information, need to be sent to an emergency service center as soon as possible. In this scenario, a UE-to-UE Relay is required to forward the rescue information. Hence, UE-to-Network Relays and UE-to-UE Relay are important features need to be carefully studied in 3GPP. 

Before using a D2D relay, how to find the relay nodes is a first step. The Rel. 12 discovery technology is a starting point to design relay discovery. Rel. 12 Type 1 discovery may be not enough considering its limited function. It is possible to further improve Type 1 discovery for D2D relay.
Proposal 1: Relay discovery is required to be studied in RAN1. 
Before defining a relay discovery function, it is necessary to clarify the design objective forRel.13 relays. These objectives include the following:

· Unicast, multicast and broadcast

The network-to-UE discovery may target a particular UE, a group of UEs or all the UEs within a certain range. Clearly these 3 scenarios require different relay functions and different performance requirements. It is necessary to agree on which kinds of relay are targeted in Rel.13 and their performance criteria. 

· Number of relay hops (or range) and relay messages 
It is impractical to design a relay function that works for an arbitrary number of hops on the route from eNB to UE (or UE to UE), as different routing strategies work differently for short or long routes. While the relay discovery (routing function) is primarily the job of RAN2, it impacts RAN1 at least through the size of the relay discovery message, message exchange mechanism and reliability.  

Proposal 2: Clarify the priority of different type of relays (unicast, multicast and broadcast) and their performance criteria; clarify the maximal number of hops of relay and the related information of relay discovery message, message exchange mechanism and reliability. 
· Transmission of relay discovery messages
Once the transmission requirements of the relay discovery message are understood, RAN1 will be able to design its transmission mechanisms. In particular, type 2 communication and out of network discovery can be studied as transmission mechanism of relay discovery message, and if any enhancement is required. 
Proposal 3: Study type 2 communication and out of network discovery as transmission mechanism for relay discovery message, and identify any required enhancement. 
When a source DUE cannot send the data to a destination DUE directly, it may need a relay DUE to forward its data. The criteria which can be used for determining a UE to become a D2D relay are also important. Here, we consider the necessity for RAN1 to denote criteria for selecting a UE to become a D2D relay. Normally, there exist multiple DUEs within the area of source and destination DUEs. It is not practical to randomly select one DUE to act as the relay DUE. Hence, RAN1 should carefully study the relay selection criteria for D2D communications.
Proposal 4: RAN1 should carefully study the relay selection criteria for D2D communications.

3. Conclusion
In this contribution, we discussed the D2D relay technology. Specially, we discuss the necessity of relay discovery and relay selection. Some important applications using D2D relays are introduced as well. The proposals are summarized as below.
Proposal 1: Relay discovery is required to be studied in RAN1. 
Proposal 2: Clarify the priority of different type of relays (unicast, multicast and broadcast) and their performance criteria; clarify the maximal number of hops of relay and the related information of relay discovery message, message exchange mechanism and reliability. 
Proposal 3: Study type 2 communication and out of network discovery as transmission mechanism for relay discovery message, and identify any required enhancement. 

Proposal 4: RAN1 should carefully study the relay selection criteria for D2D communications.
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