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In RAN#68, the study on LTE-based V2X services was approved in [1]. The main objectives of the SID in RAN2 are as follows:
	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].



In SA1 TR 22.885 [2], V2V is defined as follows:
	V2V Service: a type of V2X Service, where both parties of the communication are UEs using V2V application.  



In [2], V2V is described as follows:
	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.
The UE supporting V2V applications transmits application layer information (e.g. about its location, dynamics, and attributes as part of the V2V Service). The V2V payload must be flexible in order to accommodate different information contents, and the information can be transmitted periodically according to a configuration provided by the MNO. 
V2V is predominantly broadcast-based; V2V includes the exchange of V2V-related application information between distinct UEs directly and/or, due to the limited direct communication range of V2V, the exchange of V2V-related application information between distinct UEs via infrastructure, e.g., RSU.



According to SA1 TR, V2V can be realized by two options:
· PC5 V2V: Exchange of V2V-related application information between UEs over PC5 interface
· Uu V2V: Exchange of V2V-related application information between UEs via infrastructure, e.g. eNB type RSU (Road Side Unit)

Note that SA1 TR defines RSU as an entity supporting V2I Service that can transmit to, and receive from a UE using V2I application. SA1 TR says that RSU is implemented in an eNodeB or a stationary UE. In description of V2V, SA1 TR allows RSU to be used for Uu V2V.
In Uu V2V, the network node e.g. eNB type RSU receives V2V messages from a single V-UE (a vehicular UE) and transfers the V2V messages to multiple V-UEs. 
RAN#68 allocated 0.5 TU to RAN2 for the next 2 meetings to investigate feasibility of Uu V2V. In this contribution we provide scenarios for feasibility study on Uu V2V.
Deployment Scenarios in Uu V2V
We propose that the following three deployment scenarios are considered in Uu V2V study:
· Scenario 1: UL to DL via E-UTRAN
· Scenario 2: SL overhearing to DL via E-UTRAN
· Scenario 3: SL to UL via UE type RSU and DL from E-UTRAN
In the scenarios, we assume that:
1. All Uu V2V scenarios are not exclusive. Two or three scenarios can be mixed in a country for road safety. For example, either both scenario 1 and 2 or both scenario 2 and 3 can exit in the same area.
2. The Uu V2V scenarios do not exclude co-existence with PC5 V2V. For example, a certain V-UE may receive V2V messages from both downlink and sidelink.
3. Inter-PLMN operation should be considered in all Uu V2V scenarios. For example, a transmitting V-UE and a receiving V-UE may be in different PLMNs. The V2V messages transmitted by one V-UE in one PLMN should be transmitted to other V-UEs in both same PLMN and other PLMNs.
4. In E-UTRAN, the eNB receiving a V2V message and the eNB transmitting the V2V message can be same or different.
5. If an operator is dedicated to V2X services, sidelink, uplink and/or downlink resources are not shared with commercial services. Otherwise, the resources may be shared with commercial services.
6. The scenarios consider both V-UEs in RRC_IDLE and V-UEs in RRC_CONNECTED.
7. Both unicast and broadcast transmissions are considered for downlink V2V transmissions.
Scenario 1: UL to DL via E-UTRAN


Figure 1: Uu V2V Scenario 1
In this scenario, a V-UE transmits a V2V message to E-UTRAN in uplink and E-UTRAN transmits the V2V message to multiple V-UEs at a local area in downlink. E-UTRAN supports uplink reception and downlink transmission of V2V messages for purpose of relaying V2V messages. E-UTRAN involves eNB type RSU.
The study can consider the following operating scenarios in Uu V2V scenario 1:
· Scenario 1-1: Uplink and downlink are operated by a single operator.
· Scenario 1-2: Uplink and downlink are operated by different operators.
Scenario 1-1: Uplink and downlink are operated by a single operator
In this scenario, uplink V2V transmissions and downlink V2V transmissions are operated by a single operator. The single operator may be either V2X dedicated operator or non-V2X dedicated operator. 
Scenario 1-2: Uplink and downlink are operated by different operators
In this scenario, uplink V2V transmissions and downlink V2V transmissions are operated by different operators. For instance, when V2V transmissions are broadcast in downlink e.g. based on MBMS, V-UE can perform uplink V2V transmissions to one operator’s network while receiving downlink V2V transmissions from another operator’s network. None, one or both of the operators can be dedicated to V2X services. 
Scenario 2: SL overhearing to DL via E-UTRAN


Figure 2: Uu V2V Scenario 2
In this scenario, a V-UE transmits a V2V message to other V-UEs in sidelink, E-UTRAN overhears the V2V message, and then E-UTRAN transmits the V2V message to multiple V-UEs at a local area in downlink. E-UTRAN supports sidelink overhearing and downlink transmission of V2V messages for purpose of relaying V2V messages. E-UTRAN involves eNB type RSU.
The study can consider the following operating scenarios in Uu V2V scenario 2:
· Scenario 1-1: Sidelink and downlink are operated by a single operator.
· Scenario 1-2: Sidelink and downlink are operated by different operators.
Scenario 2-1: Sidelink and downlink are operated by a single operator
In this scenario, sidelink V2V transmissions and downlink V2V transmissions are operated by a single operator. The single operator may be either V2X dedicated operator or non-V2X dedicated operator. 
Scenario 2-2: Sidelink and downlink are operated by different operators.
In this scenario, sidelink V2V transmissions and downlink V2V transmissions are operated by different operators. For instance, sidelink V2V transmissions can be operated e.g. on 5.9GHz by V2X dedicated operator while downlink V2V transmission can be operated e.g. on 2GHz by non-V2V dedicated operator. None, one or both of the operators can be dedicated to V2X services.
Scenario 3: SL to UL via UE type RSU and DL from E-UTRAN


Figure 3: Uu V2V scenario 3
In this scenario, a V-UE transmits a V2V message to other V-UEs in sidelink. One of the receiving V-UEs is a UE type RSU. This UE type RSU receives the V2V message in sidelink and transmits it to E-UTRAN in uplink. E-UTRAN receives the V2V message from the UE type RSU and then transmits it to multiple V-UEs at a local area in downlink. 
E-UTRAN supports uplink reception and downlink transmission of V2V messages for purpose of relaying V2V messages. E-UTRAN involves eNB type RSU. UE type RSU supports sidelink reception and uplink transmission of V2V messages for relay of V2V messages between V-UEs.
The study can consider the following operating scenarios in Uu V2V scenario 3:
· Scenario 1-1: Sidelink, uplink and downlink are operated by a single operator.
· Scenario 1-2: Sidelink, uplink and downlink are operated by different operators.
Scenario 3-1: Sidelink, uplink and downlink are operated by a single operator
In this scenario, sidelink V2V transmissions, uplink V2V transmissions, and downlink V2V transmissions are operated by a single operator. The single operator may be either V2X dedicated operator or non-V2X dedicated operator. 
Scenario 3-2: Sidelink, uplink and downlink are operated by different operators.
In this scenario, sidelink V2V transmissions, uplink V2V transmissions, and downlink V2V transmissions are operated by different operators. For instance, sidelink V2V transmissions can be operated e.g. on 5.9GHz by V2X dedicated operator while uplink and downlink V2V transmissions can be operated e.g. on 2GHz by non-V2V dedicated operator. None, one or all of the operators can be dedicated to V2X services.
Conclusion
We propose to capture the scenarios above in the TR36.885.
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