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1   Introduction
In RAN #70 meeting, Work Item: Support for V2V services based on LTE sidelink was approved [1]. The new WID indentified the following RAN3 related objective:
7) To specify necessary radio access network protocols if necessary [RAN3]
The ProSe authorization mechanism was specified in Rel-12, considering of the differences between V2V services and D2D-based proximity services, we need more considerations on V2V authorization.
In this contribution, we introduce the RSU definition defined in SA1, and then discuss the necessity of V2V authorization, provide the related TP forS1AP and X2AP specifications.
2   Discussion
2.1   Definition of RSU

In SA1#73 meeting, the RSU definition in [2] was agreed to be captured into V2X TS 22.885 as below:
	Road Side Unit: A stationary infrastructure entity supporting V2X applications that can exchange messages with other entities supporting V2X applications. 

Note: RSU is a term frequently used in existing ITS specifications, and the reason for introducing the term in the 3GPP specifications is to make the documents easier to read for the ITS industry. RSU is a logical entity that combines V2X application logic with the functionality of an eNB (referred to as eNB-type RSU) or UE (referred to as UE-type RSU). 


2.2 Necessity of V2V authorization for vehicle UE and UE type RSU

There are three V2V scenarios in TR 36.885[3] could be summarized as following：
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Scenario 3A                              Scenario 3B 


· Scenario 1: a UE transmits a V2V message to multiple UEs at a local area based on PC5.
· Scenario 2: a UE transmits a V2X message to E-UTRAN in uplink and E-UTRAN transmits it to multiple UEs at a local area in downlink.
· Scenario 3： V2V operation using both Uu and PC5.
As mentioned above, scenario 1 and scenario 3 are related to sidelink transport for V2V services. In scenario 1, both sides of sidelink are vehicle UEs. In scenario 3, one side of the sidelink is a vehicle UE and the other side is a UE type RSU. Therefore, in order to support V2V services transport on sidelink, both vehicle UE and UE type RSU need to be studied.
Observation 1: Both vehicle UE and UE type RSU need to be studied to support V2V services transport on sidelink.
As refers to TR 22.885[4], SA1defined the following requirements which need to be satisfied for UE and UE type RSU to perform V2V services:
	4.2
 Vehicle-to-Vehicle (V2V)

E-UTRAN allows such UEs that are in proximity of each other to exchange V2V-related information using E-UTRA(N) when permission, authorisation and proximity criteria are fulfilled. The proximity criteria can be configured by the MNO. However, UEs supporting V2V Service can exchange such information when served by or not served by E-UTRAN which supports V2X Service.

	5.19
V2X by UE-type RSU
5.19.1
Description

This use case describes the scenario where UE supporting V2X discovers and communicates with UE-type RSU. 
5.19.5
Potential Requirements

[PR.5.19.5-001] 
The 3GPP Network shall be able to provide means for MNO to authorise UE-type RSU.

	7.2
Consolidated Requirements

[CPR-001]
The 3GPP network shall provide a means for the MNO to authorize UE supporting V2X Service to perform V2X Service over 3GPP network.


Observation 2: In order to support V2V services, both vehicle UE and UE type RSU need to be authorised.
2.3 Authorization for V2V services 
The potential requirements for V2V services have been identified in TR 22.885 [4] and the associated evaluation methodology defined by RAN1 has also been captured in TR 36.885 [3].  
In order to support V2V services, during the LTE V2X study item, the RAN study concluded that PC5 interface enhancement is necessary for V2V services at least for resource allocation, physical layer structure, and synchronization. These enhancements are quite different with D2D services. 
From the transmission perspective, the traffic load of sidelink will be increased significantly, because the V2V traffic density is much higher than D2D-based proximity services, and V2V services have their special requirements about latency, reliability and coverage need to be satisfied by network. As shown in Table 1, it is easily to find out that the V2V services are quite different with D2D-based proximity services (e.g. VoIP). 
Table 1. Comparison of V2V and D2D

	
	D2D
	V2V

	Spectrum
	· On PS ProSe specific carrier (e.g. 700MHz);
· On a carrier also used for normal LTE operation.
	· On dedicated V2X spectrum (e.g. 5.9GHz);
· On a carrier also used for normal LTE operation.

	Payload
	Voice payload per speech frame during active talk:[5]
Baseline: 41 Bytes;
Optional: 70 Bytes.
	Typical: 50-300 bytes, not including security-related message component.

	UE mobility
	3km/h~60km/h [5].
	15km/h~160km/h [4].

	Density 
	Low.
	High.

	Communication range
	Up to 1.5 mile [5].
	Typical: 320 meters for freeway and 150 meters for urban.

	Latency
	200 ms for Unicast, Broadcast, Groupcast[5].
	Typical: 100ms;
or, 20ms (e.g. Pre-crash Sensing Warning message).


From the serving eNB point of view, if the eNB knows that whether the UE is authorized as a “Vehicle UE” or “UE type RSU”, the eNB can control whether the UE can act as RSU or vehicle and allocate the associated resources for V2V messages transmission. However, the current ProSe authorization mechanism could only be used for indicating the UE is authorized to perform D2D communication, D2D discovery, and UE-to-network relay, which cannot be used for indicating the UE is authorized as a vehicle UE or a RSU. 

For instance, although the eNB revives a ProSe authorized indication from the core network that indicates the UE is authorized to perform D2D communication, it still doesn’t know whether the UE is allowed to use the dedicated V2X spectrum or whether configure the UE to use enhanced resource allocation mechanism or current D2D resource allocation mechanism.
(Current ProSe authorization mechanism cannot be used for “vehicle UE”
It should also be pointed out that the UE type RSU and UE-to-network relay are different nodes, since the UE type RSU, which is equipped with application layer to perform RSU function, need to do more message processing than only forwarding the data. Besides, the maximum latency of V2X messages between two UEs supporting V2V/P Service via an RSU is 100 ms, thus the eNB should take into account the latency requirement to allocate appropriate Uu resources for authorized UE type RSU which is different to UE-to-network relay.
(Current ProSe authorization mechanism cannot be used for “UE type RSU”
Observation 3: Current ProSe authorization mechanism cannot be used to indicate if the UE is authorized as “vehicle UE” or “UE type RSU”.
Therefore, current ProSe authorization mechanism cannot be used for V2V services, it is necessary to define a new “V2V Authorized” IE in S1AP and X2AP specs, and the indications of “Vehicle UE” and “UE type RSU” should be listed in “V2V Authorized” IE.

Proposal: it is necessary to define a new “V2V Authorized” IE in S1AP and X2AP specs, includes both “Vehicle UE” and “UE type RSU”.
----------Text Proposal---------

9.2.78
V2X Authorized

This IE provides information on the authorization status of the UE for ProSe service(s).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Vehicle UE
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized to act as vehicle UE.

	UE type RSU
	O
	
	ENUMERATED (authorized, not authorized, ...)
	Indicates whether the UE is authorized to act as UE type RSU.


3   Proposal
In this contribution, we discussed the necessity of V2V authorization, and proposed the related text proposal. 
Based on the analyses, we got the following observations: 
Observation 1: Both vehicle UE and UE type RSU need to be studied to support V2V services based on LTE sidelink.

Observation 2: In order to support V2V services, both vehicle UE and UE type RSU need to be authorised.

Observation 3: Current ProSe authorization mechanism cannot be used for validating the UE is authorized as “vehicle UE” or “UE type RSU”.

Based on these observations, we propose to define a new “V2V Authorized” IE in S1AP and X2AP specs, includes both “Vehicle UE” and “UE type RSU”. 

It is also proposed to agree to introduce the V2X Authorized IE as shown in text proposal into TS36.413 and TS36.423.
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