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1 Introduction

In RAN Plenary #66 meeting [1] Work Item Proposal for Enhanced LTE Device to Device Proximity Services
had been approved [2]. 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 attend. 
In RAN 1 #80bis meeting [3], there are also some proposals and possible agreements are shown as follow:
Proposal:

· When a communication between the eNB and the remote UE is relayed, the relay UE is selected using metrics of the eNB <->relay UE and relay UE <->remote UE links (e.g., RSRP, RSRQ)

· If the remote UE is in-coverage, the eNB selects the relay

· The remote UE sends link measurement of relay UE <-> remote UE to the eNB for the relay selection

· If the remote UE is out-of-coverage:

· The remote UE selects a potential relay UE based on both the eNB <->relay UE and relay UE <->remote UE link metrics

· The potential relay sends a request to relay the link to eNB, along with both eNB <->relay UE and relay UE <-> remote UE link measurements

· It is not precluded that eNB <->relay UE link measurement consists of legacy measurement reports
· NW grants or denies the request 

Possible agreements:

· It is feasible for the remote UE to perform radio level measurements of the PC5 radio link quality

· When the eNB at the radio level controls whether the UE acts as a relay, 

· FFS what measurements are required in the per relay UE case

· FFS what measurements are required in the per cell case
According to the possible agreement, the UE-Network Relay can be addressed in some scenario. The PC5 radio link quality is taken by the UE-Network Relay for relay selection. However, the detailed procedure and message of measurement for PC5 radio link quality are not yet defined. In this contribution, we consider two 2 scenarios for relay selection procedure: (1) The Remote UE is in the outside network coverage (2) The Remote UE is in the network coverage, we further discuss the relay selection and message of measurement for PC5 radio link quality.  
2 Relay Discovery Procedure and Radio link content of Relay discovery message 
2.1 Discovery Procedure for Out-of-coverage Remote UE 
Consider the signalling chart in Fig. 1, which shows the signals exchanged between Out-of-coverage Remote UE, Relay UE and eNB), then the measurements performed at each terminal based on the received signals. In the signalling chart, we will show the detail discovery procedure and message for the PC5 Measurement report.
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Fig.1 
Signalling for Out-of-coverage Remote UE
 According to Fig. 1, the discovery procedure for Out-of-coverage Remote UE works as follows:
1)  The remote UE initiates the discovery procedure by broadcasting request to all candidate relay UEs.
2)  The relay UE periodically broadcasts its availability in order to provide service to the remote UE. The remote UE can perform PC5 radio channel quality measurements on the received signal and selects a relay based on a NW-configurable rule. The content of PC5 Measurement Report 1 should include the high layer information and the status of the radio access signal. The content of PC5 Measurement Report 1 is given below. 
i. Cellular RSRP: useful for the remote UE to rank relays based on their cellular coverage.
ii. PC5 RSRP: useful for the remote UE to rank relays based on their signal strength between remote UE and candidate relay UEs.  .
iii. Relay Load: This can be an average number of resource elements being used by the relay for cellular and as well D2D communication, where the average is taken across time. It can be used for relays ranking.
iv. Relay Reliability Flag: This flag indicates if the relay is reliable to enough provide the service, for instance considering state of battery charge, mobility, ongoing reconfigurations, etc.  
3) The remote UE then informs the relay UE about its selection and establish connection with the selected relay UE.

4) The selected relay signals eNB regarding its selection and relevant measurement reports.
Proposal 1: The remote UE in the outside network coverage can select the candidate UE based on the PC5 radio link measurement report. 
Proposal 2: The content of PC5 Measurement Report should include Cell RSRP、PC5 RSRP、Relay Load and Relay Reliability Flag.
2.2 Discovery Procedure for In-coverage Remote UE:
Consider the signalling chart in Fig. 2, which shows the signals exchanged between In-coverage Remote UE, Relay UE and eNB and indicate the measurements performed at each terminal based on the received signals. In the signalling chart, we assume the remote is in-network–coverage then  show the detail discovery procedure and message for the PC5 Measurement report. 
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Fig.2 
Signalling for In-coverage Remote UE
1) The remote UE initiates the discovery procedure by broadcasting a relay selection request. The relay UEs can perform PC5 radio channel quality measurements on the received signal. The content of PC5 Measurement Report 1 should include the high layer information and the status of the radio access signal. The content of PC5 Measurement Report 1 is given below. 

i. PC5 RSRP: useful for the remote UE to rank relays based on their signal strength between remote UE and candidate relay UEs.  .

2) The relay UEs provide PC5 Measurement Report 1to eNB
3) The relay UE periodically broadcasts its availability in order to provide service to the remote UE. The remote UE can perform PC5 radio channel quality measurements on the received signal from the relay UE. The content of PC5 Measurement Report 2 should include the high layer information and the status of the radio access signal. The content of PC5 Measurement Report 2 is given below. 

i. Cellular RSRP: useful for the remote UE to rank relays based on their cellular coverage.

ii. PC5 RSRP: useful for the remote UE to rank relays based on their signal strength between remote UE and candidate relay UEs.  .
iii. Relay Load: This can be an average number of resource elements being used by the relay for cellular and as well D2D communication, where the average is taken across time. It can be used for relays ranking.
iv. Relay Reliability Flag: This flag indicates if the relay is reliable to enough provide the service, for instance considering state of battery charge, mobility, ongoing reconfigurations, etc.  

4) The eNB based on the PC5 measurement report 1 and 2 to select the relay UE.
5) The eNB then informs the remote UE about its selection and establish connection with the selected relay UE.

Proposal 3: The eNB can select the candidate UE based on the PC5 radio link measurement report for the remote UE in network coverage. 

Proposal 4: The content of PC5 Measurement Reports are similar with the remote UE in out-of-network coverage scenario. However, the signalling procedure is differential with the remote UE in out-of-network coverage scenario. 
3 Conclusion

In this paper we made the following proposals:
Proposal 1: The remote UE in the outside network coverage can select the candidate UE based on the PC5 radio link measurement report. 

Proposal 2: The content of PC5 Measurement Report should include Cell RSRP、PC5 RSRP、Relay Load and Relay Reliability Flag.
Proposal 3: The eNB can select the candidate UE based on the PC5 radio link measurement report for the remote UE in network coverage. 

Proposal 4: The content of PC5 Measurement Reports are similar with the remote UE in out-of-network coverage scenario. However, the signalling procedure is differential with the remote UE in out-of-network coverage scenario. 
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