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1 Introduction
L3-based UE-to-Network Relays have been proposed in eD2D WID to support the extension of network coverage [1]. For UE-Network relay, the following issues associated with relay connection establishment are proposed to be discussed in RAN2: 
1) What messages should be sent over PC5 and Uu to setup the connection between the relay UE and the remote UE? 

2) How to avoid Layer-2 ID conflict with adjacent UEs during UE-to-Network Relay operation?

3) How to perform authorization for the relay UE and the remote UE?

4) How to perform admission control?(by Relay UE or eNB?)

Considering that no conclusion on these questions has been reached so far, in this contribution we will focus on the above issues.
2 Discussion

As per [2], SA2 has captured two Models i.e., Model A and Model B, to realize discovery procedures. The basic and common procedure of ProSe UE-to-Network Relay connection establishment for both Model A and Model B is shown in the Figure 1 below. 
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Figure 1 The common procedure of Relay connection establishment for both Model A and Model B
Step 1: The candidate Relay UE configured by eNB/EPC initiates the Relay function.
For both Model A and Model B, the procedure could be triggered by a candidate Relay UE itself rather than to be triggered by a Remote UE. The eNB responds to the request from the candidate Relay UE, initiating the Relay functionality. In this way, the Relay UE can prepare well in advance to reduce the latency. This procedure has been proposed in another paper [43].
Step 2: Remote UE performs Relay discovery procedure and Relay selection procedure.
For Model A, Remote UE monitors the “announcement” message to discover Relay UEs. For Model B, Remote UE transmits “Solicitation” messages to request Relay UEs and monitors “Response” message from Relay UEs.

For Relay selection procedure, both for Model A and Model B, Remote UE should follow certain rules to select a Relay UE, for example, PC5 interface measurements. The procedure has been proposed in another paper [4].
Step 3: Remote UE sends Direct Communication Request to the selected Relay UE.

After the Remote UE discovers and selects a Relay UE, the Remote UE sends a request to the Relay UE to initiate the connection establishment of PC5 link. In the request message, the ProSe L2 ID of the remote UE is included in the MAC PDU and could be configured/preconfigured by networks, or be self-assigned by the remote UE. In any case, if the ProSe L2 ID is not globally unique, the relay UE needs to check if there is a conflict of the ProSe L2 IDs of Remote UEs. If the relay UE finds a conflict of the ProSe L2 IDs, the relay can assign a new ProSe L2 ID to the remote UE.
Proposal 1: The Relay UE should check if there is a ProSe L2 ID conflict for the remote UEs. If any conflict is detected, the relay can assign new ProSe L2 ID to the remote UE.
Step 4: Relay UE connects to EPC/ProSe function and triggers the security/authenticity procedure to obtain the keys and other security parameters.
If the Relay UE is in IDLE mode, it needs to activate its PDN connection and requests the authorization information. Besides, the Remote UE should also be authorized. When the Relay UE gets the authorization information for both the Relay UE and the Remote UE, the Relay UE then could relay data for this Remote UE.
Proposal 2: After receiving a connection request from a remote UE, the network should check if the relay and/or the remote UE are authorized for relay operation.
Step 5: Relay UE performs admission control.

The relay UE should check if it can serve any additional remote UEs based on its processing and storage capacity. Because the remote UE will consume the Uu resources of the serving cell of the relay, it is reasonable for the relay UE to send a request to the network to check if a remote UE can be served by this relay.

Proposal 3: After receiving a connection request from a remote UE, the relay UE should send a connection request message to the eNB for admission control.
Step 6: Relay UE sends Direct Communication Connection Setup to Remote UE.
If the Remote UE and the Relay UE are authorized by EPC, and sufficient network and air interface resources are available for the Relay UE to serve this remote UE, then the Relay UE should establish a DRB for the Remote UE and maintain the Remote UE’s context. After that, the Relay UE sends Direct Communication Connection Setup to the Remote UE.
Step 7: Remote UE sends Direct Communication Setup complete to Relay UE.
When Remote UE receives the Setup message from Relay UE, the Remote UE initiates the establishment procedures according to the Setup message. After completing the setup, the Remote UE sends a Direct Communication Setup complete message to the Relay UE.
Step 8: Mapping procedure for data transmission.

The relay UE maps the L3 address (IP address) of the remote UE to a L2 address (L2 ProSe ID). In the DL direction the relay UE inserts the destination L2 address for the remote UE to MAC PDUs, and transmits them on the PC5 interface, and in the UL direction the relay UE identifies MAC PDUs from the remote UE based on the L2 ProSe Source ID, and maps the corresponding IP packets to the appropriate UL RB on the Uu interface.
3 Conclusion

The relay connection establishment procedure was introduced in this contribution. The proposals are as follows.
Proposal 1: The Relay UE should check if there is a ProSe L2 ID conflict for the remote UEs. If any conflict is detected, the relay can assign new ProSe L2 ID to the remote UE.
Proposal 2: After receiving a connection request from a remote UE, the network should check if the relay and/or the remote UE are authorized for relay operation.
Proposal 3: After receiving a connection request from a remote UE, the relay UE should send a connection request message to the eNB for admission control.
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