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1.
Introduction
In last meeting and the followed email discussion, we have discussed definitions on RSU, the scenarios and also the multiple operator aspects. In this paper, they are to be investigated further based on the achievement of RAN2 email discussion and the agreement made by SA2. 
2.
Discussion

2.1
Scenario Prioritization
For this issue, we have discussed and tried to collect the views from companies, which was captured in the WF [1] based on the email discussion after last meeting. Basically, there is no agreement reached on how to prioritize among the three scenarios 1, 2 and 3 in TR 36.885. 
On the other hand, RAN2/1 is leading this SI and they are evaluating the scenarios from latency and capacity point of views. RAN3 cannot decide the scenario prioritization alone. We should have the same views between RAN working groups. SA2 is also studying this item from the architecture point of view, which also covers all the scenarios until now. 
In addition, the PC5 based V2V WI is to be closed in June, which have considered the need of market. For Uu based V2V/V2I/V2P, the sufficient study is better for the whole feature. 
Proposal 1): It is proposed not to consider the prioritization in RAN3 regarding the scenarios.
2.2
Definitions: eNB type RSU, Application Layer and V2X Application Server
“Definition of eNB type RSU and V2X application server” was the email discussion topic in last December, for which we could not achieve anything because they are tightly related to the architecture discussion in SA2.  The unclear points of the WF [1] requiring SA2 inputs are given as follows: 

· Point 1: Where the application layer locates: whether it is in the remote V2X Server/local E-UTRAN V2X Server or it should be in both the RSU and V2X server?
· Point 2: Whether the local E-UTRAN V2X Server is behind Standalone L-GW of SIPTO or implemented into eNB?
In the recent SA2 meeting, it is getting clearer regarding the points above. Several agreements or consensus achieved in SA2.  

Firstly, there are two agreements on the architecture assumptions in [4] and [5]:

· Both LTE-Uu based architecture (e.g. eMBMS) and PC5 based architecture are used for supporting V2X services [4].
· Within the context of this study, RSU is viewed as a V2X application receiving V2X messages via SGi or PC5 interface [5].
The corresponding two reference architectures were agreed in [6] and [7] in SA2, which are shown here in Fig.1 and Fig. 2 for better understanding in RAN3. 
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Figure 1: Reference architecture for V2X (PC5 based).
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Figure 2: Reference architecture for V2X (eMBMS based).
Fig. 1 shows the PC5 based V2X architecture and Fig.2 shows the eMBMS based reference architecture. 
Secondly, the following agreed texts were also captured in [6]: 
· With the reference architecture in clause 4.1(Fig.1 and Fig.2), Road Side Unit (RSU) is an implementation option which includes at least a stationary UE or an eNB instead of a new functional entity.
Based on the agreements above in SA2, we can answer the unclear points for eNB type RSU of our WF [1]: 

· Point 1: Where the application layer locates: whether it is in the remote V2X Server/local E-UTRAN V2X Server or it should be in both the RSU and V2X server?
· Answer: The Application Layer is located beyond the SGi, which could be within the V2X Application remote/local Server. The important point is that Application Layer is not in an eNB. 
· Point 2: Whether the local E-UTRAN V2X Server is behind Standalone L-GW of SIPTO or implemented into eNB?
· Answer: For eNB type RSU, local V2X Application Server or remote V2X Application Server is located beyond SGi, i.e., beyond L-GW or P-GW from the node point of view. The important point is that V2X Application Server is not implemented in an eNB. 
In addition, the definition of eNB type RSU could be summarized as follows: 
· Definition of eNB type RSU: Instead of a new node, RSU is a logical entity that combines V2X application logic, the functionalities of eNB and CN. 
For this issue, the following proposal is suggested to RAN3: 
Proposal 2): It is proposed to take the following understandings as baseline for the definitions of Application Layer and V2X Application Server and eNB type RSU.
· Point 1: Where the application layer locates: whether it is in the remote V2X Server/local E-UTRAN V2X Server or it should be in both the RSU and V2X server?
· Answer: The Application Layer is located beyond the SGi, which could be within the V2X Application remote/local Server. The important point is that Application Layer is not in an eNB. 
· Point 2: Whether the local E-UTRAN V2X Server is behind Standalone L-GW of SIPTO or implemented into eNB?
· Answer: For eNB type RSU, local V2X Application Server or remote V2X Application Server is located beyond SGi, i.e., beyond L-GW or P-GW from the node point of view. The important point is that V2X Application Server is not implemented in an eNB. 
· Definition of eNB type RSU: Instead of a new node, RSU is a logical entity that combines V2X application logic, the functionalities of eNB and CN. 
2.3
Multiple Operators Aspect
About multiple operator aspects, it was also the email discussion topic, for which we have a consensus that the coordination is needed [1].  The key problem is to solve: 

· How to make the V2X messages be transmitted/received between inter-PLMN UEs by Uu or PC5
This issue is highly related to SA and RAN2. Firstly, SA2 has some progress [6] in last meeting, which is shown in Fig. 1 that the V2X Application Server is connected to V2X Control Function of Multiple PLMNs. The V2X Control Function is connected to HSS managed by each operator. The following observation can be drawn: 
Observation 1): From V2X Application Server point of view, it is supported to manage the V2X messages from/to the UEs of multiple operators. 
Secondly, it is better to review how the D2D communication and D2D discovery were supported for solving the problem above. In RAN2, for both D2D communication and D2D discovery, the UE based solution is the first priority to solve the inter-PLMN issue, which means that UE can obtain the information of other PLMNs directly from the ProSe Application Server by PC1 interface. This is a direct interface between UE and ProSe Application Server. The information indicates to the UE about whether it is authorized to do D2D communication/discovery with UEs of other PLMNs. 
For D2D discovery, a network based solution was defined as a second priority. That is, eNB configures to the UE on whether it is authorized to perform D2D discovery with UEs of other PLMNs. At the same time, the configuration information of frequency band and other information of other operators are also delivered to the UE. This is based on that eNB may have a contract with other PLMN operators so that it has the corresponding information of other PLMNs. The scheme above is only applied to D2D discovery, while it is not applicable to D2D communication. 
Observation 2): For D2D Discovery and Communication, UE based solution is the top priority to solve the problem above.  For D2D discovery, a network solution was defined as a second priority, which is not applicable to D2D communication. 
However, for V2V, the communication is very important for both Uu based and PC5 based. A network based solution is more reliable and flexible from the operator point of view. 
The following start points could be considered on how to start the investigation: 

· Coordination of CN and RAN to support: PLMN and Carrier
· Network sharing case: CN and RAN Sharing (MOCN or GWCN based)
· Non-sharing case 

Proposal 3): It is proposed to investigate the network based solution for V2X to solve the problem, i.e., how to make the V2X messages be transmitted or received between inter-PLMN UEs by Uu or PC5.  The following start points could be considered: 

· Coordination of CN and RAN to support: PLMN and Carrier
· Network sharing case: CN and RAN Sharing (MOCN or GWCN based)
· Non-sharing case 

3. Conclusions
This paper investigated the issues on Scenario, Definition and Multiple Operators Aspect for V2X. The following proposals are suggested to RAN3: 
Proposal 1): It is proposed not to consider the prioritization in RAN3 regarding the scenarios.
Proposal 2): It is proposed to take the following understandings as baseline for the definitions of Application Layer and V2X Application Server and eNB type RSU.
· Point 1: Where the application layer locates: whether it is in the remote V2X Server/local E-UTRAN V2X Server or it should be in both the RSU and V2X server?
· Answer: The Application Layer is located beyond the SGi, which could be within the V2X Application remote/local Server. The important point is that Application Layer is not in an eNB. 
· Point 2: Whether the local E-UTRAN V2X Server is behind Standalone L-GW of SIPTO or implemented into eNB?
· Answer: For eNB type RSU, local V2X Application Server or remote V2X Application Server is located beyond SGi, i.e., beyond L-GW or P-GW from the node point of view. The important point is that V2X Application Server is not implemented in an eNB. 
· Definition of eNB type RSU: Instead of a new node, RSU is a logical entity that combines V2X application logic, the functionalities of eNB and CN. 
Proposal 3): It is proposed to investigate the network based solution for V2X to solve the problem, i.e., how to make the V2X messages be transmitted or received between inter-PLMN UEs by Uu or PC5.  The following start points could be considered: 

· Coordination of CN and RAN to support: PLMN and Carrier
· Network sharing case: CN and RAN Sharing (MOCN or GWCN based)
· Non-sharing case 
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