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1 Introduction
At the RAN#66 meeting, a WID to improve D2D (eD2D) was agreed [1]. In particular, it includes the following objective: 
2) 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 discuss general principles for relay UE selection. The relay resource allocation in physical layer is discussed in more details in a companion paper [2].
2 Relay UE selection

In this section, we discuss principles for relay UE selection and their impact on RAN1 work.
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Figure 1: UE-to-Network relay
Figure 1 illustrates a UE relay scenario. As shown in Figure 1, UE1 is the source UE. Its data need to be relayed to the eNB by UE2.
Before transmitting the data that needs to be relayed, UE1 may need to transmit a relay request. This request could be received by multiple UEs that are potential relay candidates, as shown in Figure 2. It would be inefficient, and possibly detrimental, to have all the UEs relaying the data for UE1. Thus, as a first step, a relay has to be selected. Given that the potential UE relays are in coverage, it is logical to have the relay selection done by the cellular network.
Proposal 1: relay UE selection is done by eNB.


[image: image2.emf]UE1

eNB

Candidate relay UEs

Source UE


Figure 2: relay UE selection from multiple candidate relay UEs
3 Relay UE request

In order to start the relaying process, a request to relay a specific link has to be received by the network. This request could originate from two possible nodes:

· Case 1: from the source UE1 directly. The eD2D WID [1] does not exclude that the source UE is in-coverage. A UE could be at the edge of the cell with a poor cellular link, and could have a better data relayed if a suitable relay is found. An in-coverage source can transmit the relay request to the eNB using the cellular link. 
· Case 2: from the candidate relay UE. If the source UE1 has no cellular link, it can broadcast a relay request to the candidate relay UEs by D2D link. The candidate UEs can send the relaying request message to their serving eNBs.
Proposal 2: The eNB can receive the relay UE request either from the UE wanting to be relayed or from the potential relay candidates 
4 Relay determination
As shown in Figure 2, there can be several potential relay UEs. While all potential relays could be activated, this would be both inefficient and potentially detrimental since it may cause interference. Some link quality criteria should be used to restrict the number of relay UEs. The link quality criterion could be something simple as a RSSI value or SINR value, and the relay selection can be based on a pre-defined threshold. When indicating to the network that it is a relay candidate, a signal quality metric can be allocated in the message. This will assist the network in selecting a suitable relay UE. 
Proposal 3: The candidate relay UEs include a signal quality metric when transmitting the relay request to their serving eNB
5 Conclusions

In this contribution, we discuss some general principles for relay UE selection in RAN1, before the L3-based UE-to-Network relay beginning. Our proposals are as follows:

Proposal 1: relay UE selection is done by eNB.

Proposal 2: The eNB can receive the relay UE request either from the UE wanting to be relayed or from the potential relay candidates 
Proposal 3: The candidate relay UEs include a signal quality metric when transmitting the relay request to their serving eNB
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