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1 Introduction
The study item on LTE-based V2X Services [1] has mainly focus, until now, on V2V over PC5 and the enhancements required for baseline PC5. In the current phase, the study item is going to consider V2V over Uu, V2P over PC5 and Uu, and V2I/N. The SA1 requirements for V2X as published in TR22.885 [2], requires average PRR of 0.8 for effective rang of 320m in freeway, and average PRR of 0.9 for effective range of 150m in urban. According to the evaluation analysis has been done in RAN1 on V2X, the V2V performance over PC5 in urban case is marginal with these requirements. Clearly, from engineering point of view, we definitely need to have more margin for these performances. 

The V2V over Uu can effectively supplement V2V over PC5 to fulfill the SA1 requirements for V2V with safe margin. Although, simulation for V2P has not evaluated yet, but under the assumption that the situation will be the same for V2P as in V2V, the same considerations for V2P support over Uu are needed.   
Observation 1: V2V (and V2P) over Uu is crucial in order to achieve SA1 requirements with safe margin.

2 V2V and V2P over Uu Transport 
Uu transport for V2V and V2P without relay can take two main methods:

1. UL unicast, DL unicast –
In order to support V2V communication using unicast in the DL, multiple unicast are required in the DL to support one to many-transmission as required for V2V. This will increase significantly the DL rate by factor of number of vehicles.
2. UL unicast, DL Multicast –
This is an efficient way for V2V communication. In the UL, the vehicle sends its messages via unicast and in the DL via MBMS as discussed in [4], or using Single Cell Point to multipoint (SC-PTM). 
The main drawback in multicast transmission for V2V and V2P is the latency, which can be higher than 100ms. On the other hand, MBMS and SC-PTM have a huge advantage in reducing the capacity requirements. 

The mechanism to assign V2V messages to Uu is not clear. In this contribution we considering several options for periodic messages transmission over Uu:

1. The trivial way is to duplicate the periodic messages of PC5 over Uu by the mechanism describe in Section 3.
2. Transmission the periodic messages over Uu alternately (i.e., every 200ms) by the mechanism describe in Section 3. This will improve message reception reliability and the cumulative transmission reliability requirement (after the second transmission), as define in the last column of Table A.1 in [2].
3. Sending the messages in the DL only to X cells (e.g., three cells, the serving cell + two neighbor cells) with highest RSRP.

4. Same as 3 but every 200 ms (like 2).
5. For all above options, eNb with D2D receiver can save the UL resources for V2V over Uu. In this way the D2D RBs are effectively reused for the UL. The DL is based on 1 to 4.
6. Like 5, but transmitting messages over Uu is determined by D2D received quality in D2D receiver at the eNb.    
3 Transport of V2V (and V2P) messages over Uu
The basic idea from [3] is shown here. We define cluster as seven cells (one center cell and its six neighbour cells), where the clusters are overlapped between them, see Fig. 1. Two clusters can overlap in exactly one cell. For example in Fig.1, the cluster around cell 0 (cells 0,1,2,3,4,5,6) and the cluster around cell 20 (cells 20,21,22,23,24,2,26) are overlapped only in cell 2.   

In this structure, we have two types of cells:

1. Center cells – which belong to only single cluster
2. Edge cells – which are part of two clusters.
In MBMS, we define each cluster as MBSFN area. When a vehicle is in cell type 1, it belongs to single MBSFN area, while for a vehicle in cell type 2, it belongs to two MBSFN areas as shown in Fig. 1. In the latter case, the vehicle will transmit and receive messages to and from two MBSFN areas. The vehicles joining and leaving the MBSFN area is according to their serving cell. Each vehicle transmits its messages via standard unicast in the UL and receives messages via MBMS in the DL. 

The advantages of the above solution are:

1. Each vehicle will communicate, at least, with vehicles that are in his cell or in its neighbour cells.

2. Vehicles that are not in its neighbouring cells, will not communicate in order not to increase the load of the network.
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Figure 1. MBSFN areas structure

The above solution can be used to unicast in the DL instead of MBMS (already done in GCSE) and for using SC-PTM instead of MBMS.
4 Conclusions
In this document, we discussed V2V and V2P over Uu. We suggest:
Observation 1: V2V (and V2P) over Uu is crucial in order to achieve SA1 requirements with safe margin.

Proposal 1: We propose several option for periodic messages transmission over Uu:

1. Duplicating the periodic messages of PC5 over Uu by the mechanism describe in Section 3.

2. Transmission the periodic messages over Uu alternately (i.e., every 200ms) by the mechanism describe in Section 3. This will improve message reception reliability and the cumulative transmission reliability requirement (after the second transmission), as define in the last column of Table A.1 in [3].

3. Sending the messages in the DL only to X cells (e.g., three cells, the serving cell + two neighbor cells) with highest RSRP.

4. Same as 3, but every 200 ms (like 2).

5. For all above options, eNb with D2D receiver can save the UL resources for V2V over Uu. In this way the D2D RBs are effectively reused for the UL. The DL is based on 1 to 4.

6. Like 5, but transmitting messages over Uu is determined by D2D received quality in D2D receiver at the eNb.    
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