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1   Introduction
At RAN2 meeting, it was agreed that both out-of-coverage and in-coverage remote UEs should be considered for ProSe UE-to-network Relay scenario. Similar to the R12 AS authorization design for ProSe direct discovery and ProSe direct communication, we think that ProSe relay discovery and ProSe relay communication should be explicitly authorized by the EPC for both relay UE and in-coverage remote UE. In this paper, we focus on the AS authorization of in-coverage remote UE. The necessity for the AS authorization of in-coverage remote UE is discussed. The potential S1AP and X2AP extensions for the remote UE authorization are proposed.
2   Discussion
In RAN2#89bis meeting, it was agreed that both in-coverage remote UEs and out-of-coverage remote UEs can be addressed for the relay discovery and relay selection [1]. Figure 1 illustrates the scenario of in-coverage remote UE accordingly, which will be concentrated in this contribution. At first, the remote UE1 connects to the eNB directly for direct communication with the network. When the remote UE1 moves into the coverage edge of the eNB, the remote UE1 may try to discovery, select and connect to a relay UE, which can forward the communication between the remote UE1 and the network when the remote UE1 is out of the eNB’s coverage but within the ProSe communication range of relay UE.
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Figure 1 In-coverage remote UE scenario
In Rel-12 ProSe operation, the ProSe Function provides NAS authorization of the ProSe direct discovery and/or ProSe direct communication for ProSe UE. While a UE is in RRC_CONNECTED state, the eNB can further perform AS authorization to check whether the UE is authorized for ProSe direct discovery and/or ProSe direct communication before providing transmission resources to the UE. The eNB may obtain the ProSe direct discovery and communication authorization information for a specific UE via S1 or X2 interface. 
Similar to RRC_CONNECTED ProSe UE in Rel-12, we believe that the in-coverage remote UE should be authorized in UE-to-network Relay scenario. One potential way is to reuse the R12 AS authorization for ProSe direct discovery and ProSe direct communication. As it was agreed that for relay discovery purposes from the remote UE(in-coverage scenario), the monitoring and transmitting resources for discovery are provided by the eNB using the Rel-12 mechanisms (broadcast for idle mode and dedicated signalling for connected mode) in RAN2#90 meeting [2]. It seems that the eNB could perform the authorization when the in-coverage remote UE requests the ProSe discovery and communication resource without knowing that the resource request is for relay operation. However, according to the previous email discussion [3], most companies support that D2D resources for relay discovery is separated from R12 ProSe direct discovery and ProSe direct communication to reduce potential contention and/or to define a shorter period for relay discovery procedure. Moreover, the Relay discovery and Relay communication requires the remote UE to support the R13 UE-to-Network Relay functionality, which is a new feature that should be authorized based on UE’s subscription information. Based on these observations, it is suggested that the AS authorization for in-coverage remote UE’s Relay discovery and Relay communication should be defined and separated from the R12 Prose discovery and communication authorization.
Proposal 1: It is suggested that the AS authorization for in-coverage remote UE’s Relay discovery and Relay communication should be defined and separated from the R12 Prose discovery and communication authorization. 
To be specific, the AS authorization for in-coverage remote UE in RRC_CONNECTED state could take effect in the following aspects:
1） Before the relay discovery is performed, the eNB validates whether the UE is authorized for Relay discovery using the UE context received from MME. If yes, the eNB could configure relay measurement information and relay discovery resources for the remote UE. And then the remote UE may perform the relay discovery and take measurements when the Uu link quality is below a configured threshold.
2） During the eNB controlled relay selection, in coverage remote UE provides the eNB with measurement reports related to the PC5 radio link quality of discovered relay UEs. The eNB first validates whether the UE authorized for Relay communication using the UE context received from MME. If yes, the eNB performs the relay UE selection for the remote UE, sending configuration of selected Relay UE as well as the relay communication resources to the remote UE. 
Based on above discussion, it is necessary to design new Relay authorized IE for remote UEs and signal this IE via S1 and X2 interface. As we can see in Table 1, the ProSe Authorized IE could be extended to support the ProSe Relay discovery and ProSe Relay communication for in-coverage remote UE. RAN3 is suggested to consider the proposed ProSe Authorized IE extension.
Table 1 Extended ProSe Authorized IE for in-coverage remote UE (new IEs are emphasized in red)
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	ProSe Direct Discovery
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for ProSe Direct Discovery

	ProSe Direct Communication
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized for ProSe Direct Communication

	ProSe Relay Discovery
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the in-coverage remote UE is authorized for ProSe Relay Discovery

	ProSe Relay Communication
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the in-coverage remote UE is authorized for ProSe Relay Communication


Proposal 2: RAN3 is suggested to extend the ProSe Authorized IE with ProSe Relay Discovery and ProSe Relay Communication IE. 
3   Conclusion

In this paper we have discussed the necessity for the AS authorization of in coverage remote UE and specified what makes the authorization of in-coverage remote UEs different from current authorization IE; and a suitable extension of ProSe Authorized IE for in-coverage remote UE is proposed. It is proposed RAN3 to agree the following proposals: 
Proposal 1: It is suggested that the AS authorization for in-coverage remote UE’s Relay discovery and Relay communication should be defined and separated from the R12 Prose discovery and communication authorization.
Proposal 2: RAN3 is suggested to extend the ProSe Authorized IE with ProSe Relay Discovery and ProSe Relay Communication IE.
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