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Introduction
According to the latest SID of feD2D [1], one major objective is to study and evaluate a generic Layer 2 evolved UE-to-Network Relay architecture. The potential impacts to the connection setup procedure should be investigated. In RAN2#95bis, the common relay architecture was discussed, some agreements were reached [2]: 
	RAN2 will initially focus on bidirectional relay design, but should consider impact of the design in unidirectional.
RAN2 should study relay design support for both CP and UP.


In this contribution, we will discuss some potential impacts on connection setup procedures to support Layer 2 evolved UE-to-Network relay over PC5 sidelink.
Discussion
Connection setup procedure of R13 ProSe UE-to-Network Relay
Figure 1 shows the general connection setup procedure of R13 ProSe UE-to-Network Relay. 


Figure 1 R13 ProSe UE-to-Network Relay connection setup procedure
As illustrated in Figure 1, the remote UE performs relay discovery and selection in step 1. After the remote UE selects a suitable relay UE, if the remote UE is in RRC_CONNECTED mode, it shall inform eNB that it is a remote UE and request sidelink transmission resource for one to one sidelink communication. Upon receiving the sidelink transmission resources configuration, the remote UE could initiate secure L2 link establishment procedure by sending Direct Communication Request message to the relay UE. For out of coverage scenario, remote UE uses preconfigured sidelink resources to initiate secure L2 link establishment. After authentication and successful establishment of the security association, the relay UE sends Direct Communication Accept message to the remote UE, otherwise the Direct Communication Reject message is sent. Upon receiving the Direct Communication Request message from remote UE, the relay UE shall indicate to the eNB that it intends to perform sidelink relay communication as a relay and update the destination ID list. Correspondingly, the eNB may provide sidelink transmission resources to the relay UE for relay communication.
Connection setup procedure for evolved remote UE
In this section, we discuss the connection setup procedure for evolved remote UE. Figure 2 shows an example procedure for initial connection setup for evolved remote UE, in which both CP and UP relaying is supported. 


Figure 2 Connection setup procedure for evolved remote UE
As illustrated in Figure 2, the connection setup procedure consists of four phases. 
· Phase1 (step 1-4): Relay discovery and PC5 connection setup procedure between evolved remote and evolve relay UE. 
· Phase 2 (step 5-9): Evolved remote UE sets up the PC5 bearer with evolved relay UE. Optionally evolved relay UE sets up the Uu RB with eNB for forwarding RRC messages of evolved remote UE. After the PC5 bearer is set up, evolved remote UE initiates RRC connection with eNB via evolved relay UE. The RRC connection setup signalling is delivered through the established PC5 bearer and evolved relay UE’s Uu RB. After RRC connection sets up, the eNB can acquire the evolved remote UE’s context from EPC and activate security mechanism. Moreover, the default and dedicated EPS bearer of evolved remote UE could be set up.
· Phase 3 (step 10-11): Upon receiving the RRC reconfiguration message from evolved relay UE, the evolved remote UE sets up the Uu bearer. Then the evolved remote UE triggers to set up the PC5 bearer with QoS aligned with its Uu bearer. Optionally evolved relay UE sets up the Uu RB with eNB for forwarding user plane packet of evolved remote UE 
Bearing the overall picture of connection setup in mind, we will discuss the detailed processes and potential issues in each phase.
(1)  Relay discovery and PC5 connection setup
In R13, relay discovery messages are transparent to AS and transported on PC5-D Protocol. For R14 feD2D relay, it is natural to reuse R13 relay discovery procedure for evolved UE-to-Network relay discovery. After the relay discovery, the evolved remote UE autonomously selects the evolved relay UE and initiates establishing PC5 connection with the evolved relay UE. For evolved relay, besides mutual authentication and security association, it is necessary for the evolved relay UE to tell eNB that the evolved remote UE want to connect to the network via relay. To be specific, upon receiving Direct communication request message from evolved remote UE, the evolved relay UE shall notify the eNB of the evolved remote UE and the eNB may allocate an identity (such as C-RNTI or other identity) for the evolved remote UE. The unique identity could be used for identifying the relayed CP/UP traffic of the evolved remote UE. The eNB allocated identify for evolved remote UE could be delivered to the evolved remote UE by evolved relay UE through direct communication response message. 
Proposal 1: During the initial PC5 connection setup, the eNB should be informed of the evolved remote UE’s connection request and allocate the unique identity to evolved remote UE for subsequent CP/UP traffic relaying. 
(2) Radio bearer setup for CP forwarding
After PC5 connection setup, evolved remote UE initiates RRC connection with eNB via evolved relay UE. In legacy LTE, RRC connection request/setup/setup complete messages are transmitted on SRB0 and the purpose of RRC connection is to establish SRB1. In order to deliver the RRC signalling over PC5, it is necessary to support the one-to-one mapping between Uu logical channel and sidelink logical channel, or pre-configure mapping between Uu logical channel priority and PC5 PPPP. In addition, evolved remote UE and evolved relay UE may negotiate to setup PC5 bearer with QoS configuration. Specifically, evolved remote UE sends PC5 bearer configuration message to evolved relay UE, which includes CP signalling forwarding indication, QoS and RLC configuration, etc. Then evolved relay UE performs PC5 bearer setup according to information from evolved remote UE and sends response message. 
In order to forward evolved remote UE’s RRC signalling to eNB, evolved relay UE needs to setup relaying Uu RB. Multiple mapping solutions can be considered. For example, remote UE’s SRB is forwarded by corresponding SRB of evolved relay UE, or eNB configures dedicated relaying SRB for evolved relay UE to forward remote UE’s RRC signalling, or remote UE’s RRC signalling is forwarded by evolved relay UE’s Uu DRB. The details need to be further studied. 
Proposal 2: Evolved remote UE could negotiate with evolved relay UE about establishing PC5 bearer for CP signalling forwarding of evolved remote UE.
After the PC5 bearer is setup, the evolved remote UE initiates RRC connection setup with eNB via evolved relay UE. In order for eNB to identify the owner of relayed RRC message, the evolved relay UE includes the eNB assigned evolved remote UE identity and the corresponding RB identity when forwarding the RRC message to eNB. When receiving RRC connection request message from the evolved remote UE via evolved relay UE, the eNB performs RRC connection setup procedure for the evolved remote UE. After RRC connection setup, the eNB can acquire the evolved remote UE’s context from EPC and activate security mechanism. Moreover, the default and dedicated EPS bearer of evolved remote UE could be setup.
(3) Radio bearer setup for UP forwarding
For UP traffic forwarded by evolved relay UE, the evolved remote UE should also map the data packets of its Uu DRBs to PC5 bearers. As we know, QCI is supported for Uu DRB whereas only PPPP is supported for PC5 bearer in R13. Each PC5 bearer/sidelink logical channel is associated with a PPPP. Both the QCI-PPPP mapping and one-to-one mapping and could be considered. Suppose the one-to-one mapping is used, the QCI and other QoS relevant parameters for Uu DRB could be reused for PC5 bearer, such as priority, packet delay budget, packet error loss rate and guaranteed bit rate, etc. In addition, the RLC configuration with AM support of Uu DRB can be reused for corresponding PC5 bearer.
In R13, PC5 bearer setup is up to UE implementation. However, in order to achieve one-to-one mapping of Uu DRB and PC5 bearer, it is suggested eNB configures PC5 bearer for evolved remote UE. To be specific, the RRC connection reconfiguration message send to evolved remote UE includes both Uu DRB configuration and corresponding PC5 bearer configuration. Upon receiving the PC5 bearer configuration from eNB, evolved remote UE could then initiate PC5 bearer setup with evolved relay UE. 
Proposal 3: It is suggested eNB configures PC5 bearer for evolved remote UE with PDCP/RLC/logical channel configuration aligned with Uu DRB.
Proposal 4: Evolved remote UE initiates PC5 bearer setup with evolved relay UE upon receiving PC5 bearer configuration from eNB.
In order that eNB could differentiate relayed packets from evolved remote UE, dedicated relaying Uu DRB could be used for the relay UE to transmit remote UE’s packets to the eNB. Upon receiving PC5 bearer configuration from evolved remote UE, evolved relay UE checks whether suitable relaying Uu DRB is already setup. If there is no suitable relaying Uu DRB, evolved relay UE initiates EPS bearer setup procedure to establish relaying Uu DRB. Note that only the Uu DRB part of the EPS bearer is needed, while the S1&S5 bearer part is not necessary in this case. Another optimized solution for establishing relaying Uu DRB can be considered. When the eNB configures PC5 bearer for evolved remote UE, it checks whether the connected evolved relay UE has suitable relaying Uu DRB for relaying. If the evolved relay UE has no suitable relaying Uu DRB, eNB configures the relaying Uu DRB for evolved relay UE. In this solution, there is no corresponding S1/S5 bearer associated with the relaying Uu DRB. 
After the PC5 bearer and relaying Uu DRB are established, data packets of the remote UE’s Uu DRB can be mapped to the PC5 bearer and relayed by evolved relay UE to eNB. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this paper, we first reviewed R13 ProSe UE-to-Network Relay connection setup procedure, and then connection setup procedure for initial connection setup for evolved remote UE to connect to network via evolved relay UE is discussed. And we have the following proposals:
Proposal 1: During the initial PC5 connection setup, the eNB should be informed of the evolved remote UE’s connection request and allocate the unique identity to evolved remote UE for subsequent CP/UP traffic relaying.
Proposal 2: Evolved remote UE could negotiate with evolved relay UE about establishing PC5 bearer for CP signalling forwarding of evolved remote UE.
Proposal 3: It is suggested eNB configures PC5 bearer for evolved remote UE with PDCP/RLC/logical channel configuration aligned with Uu DRB.
Proposal 4: Evolved remote UE initiates PC5 bearer setup with evolved relay UE upon receiving PC5 bearer configuration from eNB.
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