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1   Introduction
Feasibility Study on LTE-based V2X Services SI was approved in RAN#68. According to the SID [3], the following objectives of the SI are relevant to RAN3. 
3) For support of Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P services (to be completed by RAN#72 – June 2016), at least including:
a) Evaluate the feasibility of Uu transport for V2V and V2P in terms of meeting latency requirements, network coordination required, resource efficiency, and energy efficiency of UE,. [RAN1, RAN2, RAN3]

b) Identify and evaluate enhancements required to support each of eNB type and UE type RSU [RAN1, RAN2, RAN3]. According to the current SA status, RAN2 will not study solutions for UE-to-UE relaying based on a new architecture for UE-type RSU.
c) Identify and evaluate the necessity of enhancements to multi-cell multicast/broadcast for reduced latency and improved efficiency [RAN1, RAN2, RAN3].
During RAN2#91bis, the SI was discussed for the first time. And the V2V scenarios were identified for the feasibility study [1][2]. In this contribution, we discuss the potential impacts on RAN3 based on the identified V2X scenarios.
2   Discussion
V2X scenarios
According to V2X TP email discussion report [2], three V2X scenarios are presented: 
· Scenario 1: V2V operation is only based on PC5. In this scenario, a UE transmits a V2X message to multiple UEs at a local area in sidelink.
· Scenario 2: V2V operation is only based on Uu. In this scenario as shown in Figure 1, 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. For downlink, E-UTRAN may use a broadcast mechanism to transmit the V2X messages. 
· Scenario 3: V2V operation uses both Uu and PC5. In the scenario as shown in Figure 2(a), 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 the scenario as shown in Figure 2(b), 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. 
Among these scenarios, RAN1 shall focus on Scenario 1 while RAN2 shall focus on Scenario 2 and 3. As we can see, Scenario 2 and Scenario 3 concern with the V2X message delivery through Uu. For the downlink, E-UTRAN may use a broadcast mechanism for the V2X message transmission. On the other hand, the UE-type RSU is introduced in Scenario 3. As we know, RSU is a transportation infrastructure entity, which may be implemented in an eNB or in a stationary UE. For Scenario 2 and Scenario 3, it is FFS whether E-UTRAN supports eNB type RSU function. To be aligned with RAN2, we will focus on Scenario 2 and Scenario 3 and analyze its potential impacts on RAN3 in the following section.
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Figure 1 V2X operation only using Uu (Scenario 2)
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Figure 2 V2X operation using both Uu and PC5 (Scenario 3)
Potential impacts on RAN3
The following three issues which may have impacts on RAN3 are addressed:
· Vehicle UE and RSU UE authorization
In Rel-12 ProSe, the ProSe Function provides NAS authorization of the ProSe direct discovery and the ProSe direct communication for ProSe UE. While a UE is in RRC_CONNECTED state, the eNB can 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 Rel-13, similar authorization mechanism was discussed for UE-to-Network Relay. 
When it comes to V2X, according to TR22.885 [4], 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. Moreover, it is specified that the 3GPP network shall provide a means for the MNO to authorize the allowed communication range a UE is allowed to use for V2V Service. Based on the description in the SA1’s specification and following the same logic as Rel-12/13 ProSe authorization, it seems appropriate that both NAS and AS authorization should be supported for vehicle UE and RSU UE. In addition, the authorization of the allowed communication range for V2V message may also need to be considered. The vehicle UE and/or RSU UE authorization relevant IEs should therefore be designed and signalled via S1 and X2 interface.
Proposal 1: Based on SA1’s V2X requirement, it is necessary to design the vehicle UE and/or RSU UE authorization relevant IEs and signal them via S1 and X2 interface. 
· Data path for V2X operation based on Uu
For the Uu transport of V2X message within Scenario 2 and Scenario 3, the data path for V2X traffic within EPC should be addressed. The V2X message triggered by the V2V Service layer of vehicle UE or UE type RSU may be firstly delivered to the eNB through uplink Uu transmission. Then the data path of the V2X message may go via the operator network as shown in Figure 3(a) and Figure 3(b). Figure 3(a) shows the V2X message data path through MBMS GW whereas Figure 3(b) shows the V2X message data path through traditional SGW/PGW. When the V2X message finally arrives to the eNB or eNB type RSU involved in V2X message broadcast, the V2X message may be broadcast or unicast by the eNB/RSU through Uu downlink transmission. 
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Figure 3 Example data paths of V2X operation based on Uu
Currently, an email discussion was initiated in RAN2 to evaluate the potential latency of V2X delivery via the operator network. If the latency evaluation result shows that it could not satisfy the stringent latency requirement of certain V2X use cases, the local breakout of data path should be considered. Namely, the V2X message is locally routed via the eNB, not going through the core network, as shown in Figure 3(c). In fact, the local breakout is also applicable for the eNB type RSU where the V2X message received from vehicle UE is supposed to be terminated at RSU. 
Proposal 2: If the latency evaluation result shows that it could not satisfy stringent latency requirement of certain V2X use cases, it is recommended RAN3 to consider the necessary enhancement in order to support the local breakout of data path in the Uu transport of V2X.  
LIPA/SIPTO architecture could be reused for the local routed data path. As we know, LIPA and SIPTO @LN is already supported in LTE for local breakout via L-GW (local GateWay) collocated in the (H)eNB. LIPA/SIPTO@LN traffic transmitted from UE to (H)eNB could be routed to inter/intra PDN network directed by the L-GW collocated in the (H)eNB and does not need to be delivered to the SGW/PGW in the core network.
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Figure 4 Illustration of the LIPA/SIPTO@LN for locally routed V2X data path
When it comes to V2X, specific LIPA/SIPTO @LN bearer is suggested to be established for V2X data transmission via L-GW collocated in the (H)eNB as shown in Figure 4. More specifically, UE could indicate the type of the requested PDN connection by including special APN for V2X in the PDN Connection Request message. Subsequently, MME could determine that the LIPA/SIPTO PDN connection is for V2X use according to the requested APN and then perform LIPA/SIPTO access control for the UE based on the UE’s V2X related subscription data. Once MME determines that the UE is allowed to establish the LIPA/SIPTO PDN connection used for V2X service, MME may inform the eNB in the E-RAB setup procedure. In this way, the eNB could locally terminate the data packets received from the V2X specific LIPA/SIPTO bearer and directly deliver them to the V2X Service layer.
Proposal 3: It suggests RAN3 to consider reusing the LIPA/SIPTO architecture and discuss the necessary enhancement in order to realize the local breakout function in the V2X. 
· V2X message broadcast involved with multiple eNBs
According to the RAN2 agreements [1], multiple operator scenarios for V2X shall be considered. For the Uu transport of V2X message, the DL and UL may belong to different PLMNs. In this case, multiple eNBs may be involved in the V2X message broadcast. On the other hand, according to TR22.885 [4], it is required that the traffic safety server and the RSU should be able to dynamically control the area where V2X messages are distributed depending on the type and contents of the V2X messages. That is, some V2X message should be broadcast within a given area which may involve multiple RSU or eNBs. 
For the data path in Figure 3(a) and Figure 3(b), the broadcast area may be determined by the MCE or Traffic safety server. For example, the traffic safety server may determine the broadcast area and concerned RSUs, and then inform the concerned RSUs to start the transmission of V2X messages. For the data path in Figure 3(c), there is no centralized coordination entity. It requires that the eNB or eNB type RSU self-determines whether the V2X message received from a vehicular UE should be distributed to other nearby eNBs or RSUs. In this case, the X2 interface may be impacted to support the V2X message delivery between multiple nearby eNBs or RSUs. 
Proposal 4: The X2 interface may be impacted to support the V2X message delivery between multiple nearby eNBs or RSUs.
3   Conclusion
In this contribution, we firstly presented the V2V scenarios identified in RAN2. Then we analyzed the potential RAN3 impact in order to support the V2X scenarios. It is proposed RAN3 to agree the following proposals:
Proposal 1: Based on SA1’s V2X requirement, it is necessary to design the vehicle UE and/or RSU UE authorization relevant IEs and signal them via S1 and X2 interface. 
Proposal 2: If the latency evaluation result shows that it could not satisfy stringent latency requirement of certain V2X use cases, it is recommended RAN3 to consider the necessary enhancement in order to support the local breakout of data path in the Uu transport of V2X.  
Proposal 3: It suggests RAN3 to consider reusing the LIPA/SIPTO architecture and discuss the necessary enhancement in order to realize the local breakout function in the V2X. 
Proposal 4: The X2 interface may be impacted to support the V2X message delivery between multiple nearby eNBs or RSUs.
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