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1 Introduction
This contribution will summarize the potential enhancements for Uu-based V2V transport, based on our contributions. 

2 Potential enhancement for Uu-based V2V
2.1 Aspect 1: Improved MBMS broadcast area based on UE geographical location 
It seems to be a common understanding that according to the UE geographical location information, the DL V2V traffic can be broadcast in an area which concerns the specific transmission, and the DL traffic load can be greatly reduced. The remaining issue is do AS layers need to be involved into this enhancement, or can it be left up to application layer. In our companion paper [2], we provided two candidate solutions subject to whether the V2V application server can obtain the location info of all vehicle UEs.
In case the V2V application server may not be able to get the location info of all the UEs within the network, some AS assistance info needs to be provided to the V2V application server for the purpose of dynamic broadcast area decision. Our proposal is that, according to the geo location reported by the UE, the eNB can indicate to the UE a cell list in which the V2V messages transmitted by the UE need to be broadcast, and the UE can report this cell list to the V2V application server for DL broadcasting.
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Proposal 1: According to the geo location reported by the UE, the eNB can indicate to the UE a cell list in which the V2V messages transmitted by the UE need to be broadcast, and the UE can report this cell list to the V2V application server for DL broadcasting..
We further observed that, each cell may be involved in multiple eMBMS sessions which are transmitted on different MBSFN areas. Thus in the Urban case, the maximum number of MBSFN areas that needs to be configured in one cell may exceed 8, which is the maximum number specified. Some enhancements may be required to support configuration of more than 8 MBSFN areas in a cell.

Proposal 2: In case eMBMS is used for DL broadcast of V2V, some enhancements may be required to support configuration of more than 8 MBSFN areas in a cell.
2.2 Aspect 3: SPS enhancement to reduce uplink signaling overhead
It is observed in the capacity analysis email discussion [3] that the uplink SR overhead may be a bottleneck for Uu-based V2V transmission. SPS is a solution to save on scheduling overhead. According the analysis of V2V traffic characteristics in our companion paper [4], during a V2V session, the generation period of CAMs could change based on vehicle dynamics, among the typical values of 100 ms, 200 ms, 300 ms … 900 ms, 1000 ms; the message size of the CAM is between 92 ~ 260 Bytes without certificate and between 201~369 Bytes with certificate. 
We further observed that, in case SPS and SR masking are configured for UL transmission of V2V, the eNB may not be able to aware of the change of the CAM traffic period which may lead to severe packet loss. Therefore, we propose to enhance SPS for the UE to inform the eNB of the change of V2V traffic period, so that the eNB can reconfigure SPS interval accordingly.

Proposal 3: Some enhancements are needed for the UE to inform the eNB of the change of the traffic period, so that the eNB can reconfigure SPS interval accordingly.
Furthermore, the vehicle UE may transmit multiple periodic traffic flows (e.g., V2I, V2V, V2P and VoIP) simultaneously, and the traffic frequency and traffic generation timing of these traffic flows may not be aligned within one UE. It is proposed to support multiple parallel SPS configurations for a single UE.
Proposal 4: Enhancements are needed for one UE to configure multiple parallel SPS configurations to support multiple V2X and VoIP sessions.
2.3 Aspect 4: enhancement to support multiple PLMN broadcast reception

Another agreement of last meeting is to support the inter-operator scenario.  Generally, there are two kinds of solutions for inter-operator V2V transmission as analyzed in [5]:
· Alt 1: Vehicles of all PLMNs transfer V2V traffic to one V2V server, which forwards all the traffic to each of the PLMNs. Each UE only needs to receive V2V data on the downlink carrier(s) belonging to its serving PLMN.

· Alt 2: Vehicles of a PLMN transfer V2V traffic to a V2V server specifically for this PLMN, which forwards V2V traffic within the same PLMN. In order to receive inter-PLMN V2V traffic, each UE needs to receive V2V data on the downlink carrier(s) belonging to its serving PLMN as well as other PLMNs.
For DL unicast, only alt 1 can be used. There is no RAN2 impact on Alt1.

Considering DL spectrum efficiency, we propose to adopt Alt 2 as the baseline DL broadcast. While for Alt. 2, RAN2 needs to discuss whether the UE must have multiple RF chains in order to receive the different carriers of multiple PLMNs. Considering the reception complexity, we propose that as baseline the UE should support multiple RF chains for the reception of V2V on multiple carriers/PLMNs.  

Proposal 5: As the baseline, the UE should be able to receive on downlink carriers of other PLMNs if broadcast mechanisms (i.e., MBSFN or SC-PTM) are used for downlink transmission of V2V messages.

2.4 Aspect 4: enhancement on DL broadcast reliability and efficiency
As analyzed in In our companion paper [6], when SC-PTM is used for DL broadcast, the UE may suffer heavy packet loss for a long period (e.g. several seconds) close to the cell edge. Another issue is that SC-PTM cannot meet DL capacity requirement in the urban case at 15km/h. Some enhancements are required to improve reliability and efficiency for SC-PTM DL broadcasting.
One approach to improve reliability is to apply HARQ to SC-PTM. When the UE fails to receive a DL block by SC-PTM, the UE should send a NACK to the eNB, and then the eNB can perform retransmission. 
Another approach to improve reliability and transmission efficiency is to apply multi-cell coordinated transmission. For those V2V messages that need to be transmitted in some neighboring cells, the eNBs could coordinate with each other to broadcast the same signal simultaneously, or to coordinate blanking of resources, so as to improve the transmission reliability and efficiency especially for UEs at the edge of cells.
Proposal 6: SC-PTM needs to be enhanced to improve DL broadcast reliability and efficiency. HARQ and multi-cell coordinated transmission can be considered for SC-PTM.

3 Conclusion
Proposal 1: According to the geo location reported by the UE, the eNB can indicate to the UE a cell list in which the V2V messages transmitted by the UE need to be broadcast, and the UE can report this cell list to the V2V application server for DL broadcasting..
Proposal 2: In case eMBMS is used for DL broadcast of V2V, some enhancements may be required to support configuration of more than 8 MBSFN areas in a cell.
Proposal 3: Some enhancements are needed for the UE to inform the eNB of the change of the traffic period, so that the eNB can reconfigure SPS interval accordingly.

Proposal 4: Enhancements are needed for one UE to configure multiple parallel SPS configurations to support multiple V2X and VoIP sessions.
Proposal 5: As the baseline, the UE should be able to receive on downlink carriers of other PLMNs if broadcast mechanisms (i.e., MBSFN or SC-PTM) are used for downlink transmission of V2V messages.

Proposal 6: SC-PTM needs to be enhanced to improve DL broadcast reliability and efficiency. HARQ and multi-cell coordinated transmission can be considered for SC-PTM.
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