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1   Introduction
At RAN3#91bis meeting, it was further discussed on the PC5-based authorization and agreed that the authorization shall be signalled by the MME for V2V which is same as ProSe via a new IE [1]. But there are still an open issue left for the stage-3 specification work, i.e. how to name the new IE and encode it. In addition, an LS [2] sent from SA2 to RAN3 is related to the V2X authorization. In this contribution, we will discuss the authorization related issues in the V2V and give our proposals.
2   Discussion
According to the agreement in last RAN3 meeting, for the PC5-based V2V communication, the similar AS authorization mechanism as the ProSe can be used, i.e. the eNB gets the authorization information of the UE from the MME. A new IE is agreed to be introduced for providing the authorization information for V2V. However, the key issue now is how to name the new IE and encode it, which may be related to whether the separate authorizations for vehicle UE and pedestrian UE are needed, and whether the authorization is considered for the transmission UE or not.
For V2X service, only one authorization information of the vehicle UE is needed for the eNB rather than different authorization information for the V2V/V2P/V2I services respectively. Then the eNB can assign the sidelink resource for the V2V/V2P/V2I services transmission in same set of resource pools for the vehicle UE.

Proposal 1:  Only one authorization information of the vehicle UE is needed for the V2X service including V2V/V2P/V2I services. 

A general view that there is no problem of power consumption for vehicle UE which are offered sufficient power, however power efficiency is a big problem needed to be considered for pedestrian UE. Therefore, the eNB may allocate PC5 resource for pedestrian UE infrequently, which is different for vehicle UE. In addition, considering half-duplex, resource collision and reliability, a dedicated set of resource pools may be used for pedestrian UE transmission. If different sets of resource pools for vehicle UE transmission and pedestrian UE transmission are used, it is better for the eNB to know the different authorization information for service transmission before allocating corresponding PC5 resources. In the other word, in order to differently allocate the PC5 resource for V2X transmission and P2X transmission, the eNB needs to differentiate the P2X service and V2X service. 
Proposal 2: The authorization information should be sufficient for eNB to differentiate P2X service and V2X service.
In Rel-12/13 ProSe, only transmission UE needs to be authorized by eNB before allocating PC5 transmission resource. The UE obtains PC5 reception resource in SIB provided by the eNB. Since no specificity is required for V2X, the same scheme can be used to get the PC5 reception resource in V2X. It can be seen, there is no need to consider the authorization for the reception UE. 
Proposal 3: It only needs to consider the PC5-based authorization for the transmission UE.
Another question came from the SA2’s LS [2] is whether it is required to have an indication to differentiate between a UE and an RSU implemented as a UE (i.e. UE-type RSU) from the PC5 radio resource allocation perspective. In RAN3#91 meeting, it was agreed that only Scenario 1 is supported in the scope of the WI, and RSU is under SID phase in SA2 and should not be discussed in the PC5 based V2V WI [3]. So, the authorization of UE type RSU was not discussed in detail in the V2V WI. If it is needed to consider the authorization of UE type RSU according to the SA2’s LS, the following analysis is made. 
UE type RSU is introduced in Scenario 3 as captured in TR 36.885 [4]. 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 PC5 resources for it. In this case, the UE type RSU may use the PC5 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 V2X direct communication but also support the potential RSU discovery. 

Hence, the AS authorization for UE type RSU is required, which is different from the authorization for ProSe UE-to-Network Relay and V2X direct communication.
Proposal 4: The AS authorization for UE type RSU is required, which is different from the authorization for ProSe UE-to-Network Relay and V2X direct communication.
Based on the discussion above, the new IE introduced for authorization could be named as Vehicular Authorized IE, which includes a V2X Direct Communication IE, a P2X Direct Communication IE and a UE type RSU Operation IE. The V2X Direct Communication IE indicates whether a connected vehicle UE is authorized for V2X direct communication, the P2X Direct Communication IE indicates whether a connected pedestrian UE is authorized for P2X direct communication and the UE type RSU Operation IE indicates whether a UE is authorized to act as a UE type RSU and perform UE type RSU operation, as shown in Table 1. The new Vehicular Authorized IE can be signalled via S1 and X2 interfaces.
Table 1 The new Vehicular Authorized IE
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	V2X Direct Communication
	O
	
	ENUMERATED (authorized, not authorized, …)
	Indicates whether the vehicle UE is authorized for V2X Direct Communication.

	P2X Direct Communication
	O
	
	ENUMERATED (authorized, not authorized, …)
	Indicates whether the pedestrian UE is authorized for P2X Direct Communication.

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


Proposal 5: RAN3 is suggested to consider the name of the new authorization IE as Vehicular Authorized IE. The new authorization IE can include V2X Direct Communication IE, P2X Direct Communication IE and UE type RSU Operation IE, which is signalled via S1 and X2 interfaces. 
3   Conclusion

In this contribution, we mainly discussed the authorization related issue in the V2V. It is proposed RAN3 to agree the following proposals and the corresponding CR [5] [6]: 
Proposal 1:  Only one authorization information of the vehicle UE is needed for the V2X service including V2V/V2P/V2I services. 

Proposal 2: The authorization information should be sufficient for eNB to differentiate P2X service and V2X service.

Proposal 3: It only needs to consider the PC5-based authorization for the transmission UE.
Proposal 4: The AS authorization for UE type RSU is required, which is different from the authorization for the ProSe UE-to-Network Relay and V2X direct communication.
Proposal 5: RAN3 is suggested to consider the name of the new authorization IE as Vehicular Authorized IE. The new authorization IE can include V2X Direct Communication IE, P2X Direct Communication IE and UE type RSU Operation IE, which is signalled via S1 and X2 interfaces. 
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