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1. Introduction
The SI proposal “Feasibility Study on LTE-based V2X Services” was approved in RAN plenary #68 [1], and revised in RAN plenary #71[2]. One of the objectives of this SI is

3) For support of Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P services (to be completed by RAN#72 – September 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 this document, some potential enhancements to multicast/broadcast for V2X are discussed.
2. Discussion
For Uu-based V2X, MBMS and SC-PTM are two existing alternatives in legacy specification for multicast/broadcast services. In MBMS, multiple synchronized cells transmit the same V2X message to UE’s within a given MBSFN area, while in SC-PTM, a message is multicasted/broadcasted independently in a cell. Moreover, in order to guarantee the reception for all the neighbor UE’s, all the neighbor cells also multicast/broadcast the message. In this case, the traffic load of the network would be fairly high especially when UE’s are densely distributed. Additionally, in this case, UE’s have to monitor and receive potential messages all the time. Clearly, this will definitely induce higher power consumption for UE’s, especially for PUE’s. Therefore, necessary enhancements should be considered to reduce the traffic load of the network and power consumption.
Observation #1: Current multicast/broadcast conventions could lead to fairly high traffic load of the network and power consumption of the UEs. 
Proposal #1: Consider necessary enhancements to MBMS/SC-PTM to reduce the unnecessary circulation of Uu-based V2X messages.
In fact, each UE is interest in a fractional but not all the multicast/broadcast messages. Given a UE, in order to avoid the reception of not interesting messages, its serving eNB can filter the messages according to its message preference before transmission. In an extreme case, an eNB may cancel the transmission of a message if it is not preferred by any UE’s in its coverage. Additionally, if the contents of two or more messages are similar or even exactly the same, separate transmission is inefficient and unnecessary. In this case, an eNB can alternatively combine the similar/same ones as just one message before transmission.
Proposal #2: eNB should filter the messages according to UE’s message preference before transmission.
Proposal #3: eNB should combine the similar/same messages into just one message before transmission.
Considering that different message types have different QoS requirements such delay and reliability, and a UE may receive messages selectively under different conditions, e.g. battery status, it is necessary for a UE to understand the type of a transmitted message. Then, the UE could determine whether to receive the message or not based on the message type and the condition of the UE at the time. In order to filter messages and support selective reception for UE, eNB may configure a Group-ID and a corresponding priority for each message type. Then a UE could determine its behavior based on the Group-ID of one message.
Proposal #4: Consider selective reception at UE side for different message types.
Proposal #5: Configure Group-ID and priority relating to message types.
3. Conclusions

In this document, potential enhancements to multicast/broadcast for Uu-based V2X are presented. Based on the discussion, we have following observations and proposals:
Observation #1: Current multicast/broadcast conventions could lead to fairly high traffic load of the network and power consumption of UEs. 
Proposal #1: Consider necessary enhancements to MBMS/SC-PTM to reduce the unnecessary circulation of Uu-based V2X messages.
Proposal #2: eNB should filter the messages according to UE’s message preference before transmission.
Proposal #3: eNB should combine similar/same message into just one message before transmission.
Proposal #4: Consider selective reception at the UE side for different message types.
Proposal #5: Configure Group-ID and priority relating to message types.
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