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Abstract: This paper describes a use case involving UE type RSU.
1. Introduction
According to the current definition for RSU in TR 22.885 v0.2.0, RSU can be implemented either in a stationary UE (a.k.a. UE-type RSU in the rest of this contribution) or in an eNB (a.k.a. eNB-type RSU in the rest of this contribution). As the next step of defining what an RSU is required to do when it is implemented in a stationary UE, this contribution proposes a use case and a set of potential requirements based on the scenario where UE supporting V2X interacts with UE-type RSU.
Unlike an eNB-type RSU capable of scheduling to allocate radio resources for V2X, a UE-type RSU has limited capability. It does not necessarily have authority to perform scheduling since it is kind of UE and therefore it should follow the instruction given by someone else before it can transmit. Also, it is not expected to provide PDN connectivity for other UEs supporting V2X unless it is acting as UE-to-Network Relay (e.g., ProSe UE-to-Network Relay).
Furthermore, once UE-type RSUs are deployed in a certain area, several MNO’s can do so in the same areas. If coordination among MNOs is limited in that situation, RSUs of same purpose are likely to be deployed. And, because UE-type RSUs are easy to deploy and can be customized to each different applications, the number of UE-type RSUs can be quite huge. Thus, the UE should not be required to monitor all UE-type RSUs in the area.
2. Proposal
In this document, we propose to capture the following V2X use case and potential requirements in Technical Report on LTE-based V2X as described below.

* * * * Start of Addition * * * *
5.z	Use Case – V2X by UE type RSU
[bookmark: _Toc396461482]5.z.1	Description
This use case describes the scenario where UE supporting V2X discovers and communicates with UE type RSU. 
[bookmark: _Toc396461483]5.z.2	Pre-conditions
Vehicle A is normal passenger car equipped with a UE A supporting V2X Service. Owner of Vehicle A is conscious of eco-friendly driving and tries to minimize stopping at intersections.
UE A, subscribed to MNO X, is located in Cell 1 managed by eNB X.1. 
Vehicle B is also normal passenger car equipped with a UE B supporting V2X Service. Owner of Vehicle B are not good at driving, he prefers to know where other vehicles are located than to know when traffic light turns red. 
UE B, subscribed to MNO X, is located in Cell 1 managed by eNB X.1. 
Cell 1 and Cell 2 are managed by eNB X.1 owned by MNO X.
UE C is configured to function as RSU C and located within Cell 1. RSU C broadcasts traffic signal information such as when green light is turned on and off.
UE D is configured to function as RSU D and belongs to MNO Y. 
Both RSU C and RSU D are located near UE A. Due to capability limitation, UE A cannot receive V2X application information from both RSU C and RSU D.
Cell 2 is a neighbouring cell of Cell 1. In Cell 2, there are no UE-type RSUs.


Fig. 5.z.2-1: Example deployment scenario
[bookmark: _Toc396461484]5.z.3	Service Flows
UE A and UE B gets authorization to use V2X service and starts transmission of V2X application information such as its speed, heading and location.
UE C and UE D get authorization to function as an RSU from MNO X.
RSU C, which is same as UE C, requests for eNB X.1 to allocate with radio resources. eNB X.1 allocates radio resources to RSU C, and RSU C uses the allocated radio resources to  broadcast traffic light signal information.
Owner of UE A thinks that information broadcast by RSU C is more useful than the V2X application information transmitted by UE B and prefers to receive information transmitted by RSU C.
Owner of UE B thinks that information broadcast by RSU C is less useful than the V2X application information transmitted by UE A and prefers to receive information transmitted by UE A. 
UE A moves to near RSU C and receives information transmitted by RSU C.
Meanwhile, owner of UE A starts streaming service application. UE A establishes RRC connection in Cell 1 through eNB X.1 to serve the streaming service application.
UE A moves from Cell 1 to Cell 2.
[bookmark: _Toc396461485]5.z.4	Post-conditions
Owner of UE A adjusts speeds so that the vehicle passes the intersection just before the traffic light turns red.
Owner of UE B A keeps track of movement of Vehicle A B and avoids car collision.
UE A does not experience and QoS degradation to the streaming service application while receiving V2X application information from RSU C.
UE A does not receive information transmitted by RSU D.
UE A stays in Cell 2 as long as Cell 2 can meet service quality requirement.
[bookmark: _Toc396461487]5.z.5	Potential Requirements
[PR.5.z.5-001] The 3GPP Network shall be able to provide means for MNOs to authorise UE capable of functioning as UE-type RSU.
 [PR.5.z.5-002] The 3GPP Network shall provide means for UE supporting V2X service to prioritize between reception of information transmitted by UE functioning as RSU and reception of information transmitted by another UEs supporting V2X service.
[PR.5.z.5-003002] The 3GPP Network system shall be able to control radio resources used bysupport for UE supporting V2X to discover UE-type RSU.
[PR.5.z.5-004] When UE supporting V2X service is served by E-UTRA(N), the UE shall use the E-UTRA(N) for PDN connectivity. 
Note 1: It is FFS whether or not, when not served by E-UTRAN(N), a UE supporting V2X can use UE-type RSU for PDN connectivity.
Editor's Note: The terminology used, not served by E-UTRA(N), to reflect the case where there is no network (out of coverage) needs to be clarified.
[PR.5.z.5-005] The system shall be able to provide UE supporting V2X with same service quality for non-V2X application regardless of whether the UE transmits or receives non-safety-related V2X application message from UE-type RSU. 
[PR.5.z.5-006] The system shall be able to minimize impact to network selection behaviour when the UE is unable to find UE-type RSU. 
Note 2: It is FFS whether or not, UE should perform cell re-selection when there is neither eNB type RSU nor UE-type RSU in the current cell.
[PR.5.z.5-007] The system shall be able to provide same service quality regardless of whether there is nearby UE-type RSU on other PLMNs. 
Note 3: It is FFS whether or not, UE should be able to receive V2X application information transmitted by nearby all UE-type RSUs of other PLMNs.

* * * * End of Addition * * * *
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