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1   Introduction
At last RAN2 meeting, the issue of connection establishment between the Remote UE and the Relay UE and the potential involvement of the eNB was identified but there was no time to discuss this [1]. In this contribution, we will discuss the involvement of the eNB during connection establishment for both the out of coverage and in coverage scenarios in detail.
2   Discussion
Out-of-coverage remote UE
The connection establishment process involves establishing a secure L2 link over PC5 between the remote UE and the Relay UE. In our opinion, the authorization and the access control of the remote UE may be performed during this procedure. 
The data forwarding of Relay UE consumes not only PC5 but also Uu radio resources allocated by the eNB. Both the Relay UE and eNB have capability and bandwidth restrictions to admit too many remote UEs. So we think the admission control of remote UEs should be considered. Legacy admission control takes into account the overall resource situation in the QoS requirements, the priority levels and the provided QoS of in-progress sessions and the QoS requirement of the new radio bearer request. However, since the detailed QoS info (such as QCI，ARP，GBR，MBR) of remote UE’s radio bearer is not supported at present, the legacy admission control can hardly be reused for the remote UE’s admission control. Alternatively, coarse-grained admission control may be enabled through restricting the number of admitted remote UEs. The eNB is unaware of the existence of out of coverage remote UE and the remote UE’s data traffic forwarded by Relay UE is regarded as the Relay UE’s own traffic from the perspective of the eNB. It is then impractical for the eNB to perform admission control of out of coverage remote UEs. So it is natural to consider that the Relay UE controls whether to admit an incoming remote UE based on the number of accepted remote UEs, without eNB involvement. As shown in Figure 1, upon receiving the direct communication request from the remote UE, the Relay UE decides whether the remote UE should be admitted or not. If yes, it continues to perform the authorization validation, otherwise, it may reject the request from the remote UE.
The authorization of the remote UE is used to confirm that the remote UE has credentials for relay operation. In our opinion, the ProSe function should be responsible for the authorization of the remote UE and the eNB doesn’t need to be aware of or be involved in. As shown in Figure 1, if the Relay UE decides to admit the remote UE, the Relay UE subsequently sends the authorization request to its own ProSe function which contains the ProSe UE ID of both Relay and the remote UE. Then the Relay UE’s ProSe function finds the remote UE’s ProSe function according to remote UE’s ProSe UE ID and sends an authorization request to the remote UE’s ProSe function. After successful validation, the ProSe function of the remote UE may return a response to the Relay UE’s ProSe function, which is then transferred to the relay UE. Also, the Relay UE could retrieve the necessary security information needed to establish the secure link from remote UE’s ProSe function during the procedure of authorization of the remote UE.
Based on the above analysis, the Relay UE shall be responsible for the authorization of the remote UE and the admission control of the remote UE. The eNB is not involved in connection establishment of an out of coverage remote UE. 
Proposal 1: The Relay UE shall be responsible for the authorization and the admission control of an out of coverage remote UE during the connection establishment. 
Proposal 2: The eNB is not involved in the PC5 connection establishment procedure of an out of coverage remote UE.
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Figure 1. Procedure of connection establishment for an out-of-coverage remote UE
In-coverage remote UE
In this section, we discuss the level of eNB involvement in connection establishment for an in coverage remote UE. Similarly to the out-of-coverage remote UE scenario, we will discuss the impact of authorization and admission control of an in coverage remote UE during the connection establishment. According to the previous email discussion [2], a majority of the companies prefer an eNB controlled relay selection for in coverage remote UEs. So we present the in coverage remote UE connection establishment procedure based on eNB controlled relay selection, as shown in Figure 2. 
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Figure 2. Procedure of connection establishment for an in coverage remote UE
If the potential remote UE wants to ensure service continuity in case of moving out of coverage, it may firstly send a Remote UE Interest indication to the eNB. Upon receiving such a request, the eNB checks the authorization of the UE for relay operation. The remote UE’s authorization information may be obtained from the MME or neighbouring eNB through S1 or X2 interface respectively. If the remote UE is authorized for relay operation, the eNB sends a relay configuration to the remote UE, which may contain relay measurement configuration and relay discovery/communication Tx/Rx resource pools. If the remote UE moves to the cell edge, relay measurement may be triggered and the remote UE performs relay discovery/measurement to detect the nearby relay UEs. The remote UE may discover Relay UE1 and Relay UE2 and take radio measurements of the corresponding PC5 link quality. Then the remote UE reports the relay measurements result to the eNB for relay selection. Based on the measurement report, the eNB selects a relay UE for the remote UE and informs the remote UE about the selected relay UE. Upon receiving information of the selected relay UE from the eNB, the remote UE initiates connection establishment with the selected relay UE, as depicted in Figure 2.
Authorization of the remote UE for relay operation is performed by the eNB before the eNB configures the remote UE with relay measurement configurations. So it is not necessary for the eNB to check authorization of the remote UE again during the relay selection and the subsequent PC5 connection establishment. However, it is still necessary for the relay UE to perform the admission control of the remote UE since it is hard for the eNB to obtain the exact number of Relay admitted remote UEs. Meanwhile, it is necessary for the relay UE to perform the NAS layer authorization, where the relay UE finds the ProSe function of the remote UE to get authorization, as described in out-of-coverage remote UE scenario, and retrieve the necessary security information needed to establish the secure link. If the remote UE is successfully authorized, the relay UE sends a direct communication response to the remote UE. By then the connection establishment has been done successfully. 
Proposal 3: An in-coverage remote UE should be authorized for relay operation by the eNB before performing relay discovery/measurement.
Proposal 4: The eNB does not need to be involved in the PC5 connection establishment procedure of an in coverage remote UE.
3   Conclusion

In this paper, we discussed the involvement of the eNB in the connection establishment for both out of coverage and in coverage remote UE scenarios. The following proposals were derived: 
Proposal 1: The Relay UE shall be responsible for the authorization and the admission control of an out of coverage remote UE during the connection establishment. 
Proposal 2: The eNB is not involved in the PC5 connection establishment procedure of an out of coverage remote UE.
Proposal 3: An in-coverage remote UE should be authorized for relay operation by the eNB before performing relay discovery/measurement.
Proposal 4: The eNB does not need to be involved in the PC5 connection establishment procedure of an in coverage remote UE.
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