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1   Introduction
A new Work Item “Support for V2V services based on LTE sidelink” was approved in RAN#70. According to the WID [1], only the following objective in the WI is relevant to RAN3:
7) To specify necessary radio access network protocols if necessary [RAN3].

According to TR22.885 [2], it is specified that the 3GPP network shall provide a means for the MNO to authorize the sending of V2V messages and authorize V2V message transfer over E-UTRAN for a UE. Based on the V2V authorization requirements, in this paper we focus on the authorization for PC5-based V2V service which includes V2V direct communication authorization and UE type RSU authorization. The necessity for the AS authorizations of V2V direct communication and UE type RSU are discussed. The potential S1AP and X2AP extensions for V2V direct communication authorization and UE type RSU authorization are proposed.
2   Discussion
In order to use the V2X service by the UE, the authorization for the V2X service is needed. As a matter of fact, “Service authorization for V2X” is identified as a key issue in SA2 [3]. The detailed solution for this key issue is under study in SA2, and the prevailing view is to reuse the ProSe authorization mechanism. In addition to the upper layer’s authorization for V2X service, the AS authorization for PC5-based V2V service should also be supported which is similar as the ProSe authorization. 
Authorization of V2V Direct Communication
Three V2V scenarios are presented in TR 36.885[4], among which, scenario 1 focuses on PC5 based V2V operation. In this scenario, a UE transmits a V2X message to multiple UEs at a local area in sidelink, as shown in Figure 1. 
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Figure 1 Scenario 1
In Rel-12 ProSe, the ProSe Function provides service level authorization of ProSe direct discovery and ProSe direct communication for ProSe UE. For the out of coverage and in coverage RRC_IDLE mode ProSe UE, only the service level authorization is needed. But for a UE is in RRC_CONNECTED state, the eNB shall further perform AS authorization to check whether the UE is authorized for ProSe direct discovery or communication before providing transmission resources to the UE. The eNB may obtain the ProSe direct discovery and communication authorization info for a specific UE via S1 or X2 interface. 
In V2V, for the V2V direct communication, the similar authorization mechanism can be considered. For out of coverage and in coverage RRC_IDLE mode vehicle UE, only the service level authorization is required, which is out the scope of RAN. For RRC_CONNECTED vehicle UE, the eNB shall further perform AS authorization based on the authorization information obtained from S1 or X2 and stored in the eNB as the UE context to check whether the vehicle UE is authorized for V2V direct communication before allocating resources to the vehicle UE. 
On the other hand, for V2X service, the requirements of latency, service type, packet size, data period etc. are different from the current ProSe communication. RAN1 is designing new ProSe resource pools for V2X considering the requirement of low latency, which is separated from Rel-12 and Rel-13 ProSe resource pools. Therefore, it is necessary for the eNB to know the authorization status of the vehicle UE for the V2V service before configuring the new ProSe resources to it. Based on the discussion above, it is suggested that AS authorization for V2V direct communication for RRC_CONNECTED UE should be defined and separated from the current ProSe communication. By the way, the similar AS authorization shall also be considered for V2I/V2P direct communication. 
Proposal 1: It is suggested that AS authorization for V2V direct communication for RRC_CONNECTED vehicle UE should be defined and separated from ProSe communication. 
Authorization of UE type RSU

Scenario 3 in TR 36.885[4] is shown in Figure 2a and 2b, in which V2V operation uses both Uu and PC5. In scenario 3A as shown in Figure 2a, a UE transmits a V2X message to other UEs in sidelink. One of the receiving UEs is a UE type RSU which receives the V2X message in sidelink and transmits it to E-UTRAN in uplink. E-UTRAN receives the V2X message from the UE type RSU and then transmits it to multiple UEs at a local area in downlink. In scenario 3B as shown in Figure 2b, a UE transmits a V2X message to E-UTRAN in uplink and E-UTRAN transmits it to one or more UE type RSUs. Then, the UE type RSU transmits the V2X message to other UEs in sidelink. 
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   Figure 2a Scenario 3A                                      Figure 2b Scenario 3B
In the scenario 3, UE type RSU is introduced. UE type RSU could forward V2X messages received from other UEs to network and forward V2X messages received from network to other UEs. If the UE type RSU forwards the V2X message through application layer, it looks like the ProSe direct communication specified in Rel-12. On the other hand, if the UE type RSU forwards the V2X message through IP routing, it seems like ProSe UE-to-Network Relay specified in Rel-13. 
In Rel-13, a new authorization IE ProSe UE-to-Network relaying is introduced and signalled via S1 and X2 for the ProSe UE-to-Network Relay operation. When the Relay UE indicates that it is a ProSe UE-to-Network Relay and wants to perform ProSe UE-to-Network Relay discovery and communication in the sidelinkUEInformation to the eNB, the eNB should check authorization of the Relay UE and decide whether to assign the ProSe resources used for ProSe UE-to-Network Relay operation. 
When it comes to UE type RSU, it is beneficial for the eNB to know the UE is a RSU UE and to check its authorization status before providing appropriate ProSe resources for it. In this case, the UE type RSU may also use the ProSe resource pools specifically designed for V2X operation.
On the other hand, before performing V2X transmission with other UEs, UE type RSU may support V2X discovery, which means UE type RSU may transmit RSU announcements to indicate it is a RSU UE, then other nearby UEs could request the UE type RSU to forward or process its data traffic. As we can see, the UE type RSU is different from normal vehicle UEs in which it should not only support the V2V direct communication but also support the potential RSU discovery. 
Hence, it is suggested the AS authorization for UE type RSU should be defined and different from ProSe UE-to-Network Relay and V2V direct communication.
Proposal 2: It is suggested the AS authorization for UE type RSU should be defined and different from ProSe UE-to-Network Relay and V2V direct communication.
V2X authorized IE
Based on above discussions, existing ProSe Authorized IE is not appropriate for V2X service and it is necessary to design a new V2X authorized IE for V2X service and signal this IE via S1 and X2 interface. There are two IEs included in the V2X authorized IE, that is, V2V Direct Communication IE which indicates whether a connected vehicle UE is authorized for V2V Direct Communication, and UE type RSU Operation IE which indicates whether a UE is authorized to act as an UE type RSU, as shown in Table 1. RAN3 is suggested to consider the proposed new V2X Authorized IE including V2V Direct Communication IE and UE type RSU Operation IE.
Table 1 A new V2X authorized IE
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	V2V Direct Communication
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the in-coverage UE is authorized for V2V Direct Communication.

	UE type RSU Operation
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the in-coverage UE is authorized for UE type RSU Operation.


Proposal 3: RAN3 is suggested to consider the proposed new V2X Authorized IE including V2V Direct Communication IE and UE type RSU Operation IE and signal them via S1 and X2 interface. 
3   Conclusion

In this paper, we discussed the necessity for the AS authorization for V2V direct communication and UE type RSU operation and analyzed why we should define the V2V authorization IE which is different from the current ProSe authorization IE. A new V2X Authorized IE including V2V Direct Communication IE and UE type RSU Operation IE is proposed. It is proposed RAN3 to agree the following proposals: 
Proposal 1: It is suggested that AS authorization for V2V direct communication for RRC_CONNECTED vehicle UE should be defined and separated from ProSe communication.
Proposal 2: It is suggested the AS authorization for UE type RSU should be defined and different from ProSe UE-to-Network Relay and V2X direct communication.
Proposal 3: RAN3 is suggested to consider the proposed new V2X Authorized IE including V2V Direct Communication IE and UE type RSU Operation IE and signal them via S1 and X2 interface.
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