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1 Introduction
In RAN #68, LTE V2X SI was approved. The objectives of this study item are as follows [1]: 

1) To define the evaluation methodology for LTE-based V2V, V2I/N and V2P services to compare the performance of different technical options, including the following aspects: [RAN1]

a) Deployment scenarios, considering the above operating scenarios
b) Modeling of vehicle density and mobility 

c) Traffic models and performance metric

At least the aspects of the methodology relevant to PC5 for V2V shall target RAN#69, to enable completion of objective 2.
2) For support of PC5 transport for V2V services (to be completed by RAN#70 – December 2015), at least including:

a) Identify necessary enhancements (e.g. of potential enhancements: mitigate impact of half duplex constraint, reduce resource collision, enhance pool structure, enhance resource patterns, SA information transmitted in same subframe as the associated data) to the resource allocation mechanism to meet identified requirements for robustness, latency, overhead and capacity [RAN1]

b) Identify any necessary PC5 enhancements for high Doppler case (e.g. up to 280 km/h up to 6 GHz) such as enhanced DMRS, and also synchronization based on GNSS at least for out of coverage operation.[RAN1]
Support for PC5 transport for V2V services shall be given the highest priority until RAN#70.
According to objective 2), some necessary enhancements such as SA transmission should be identified. In this contribution, we focus on discussion of SA impact including the simulated performance loss and analyzed time domain overhead.
2 SA impacts
2.1 Performance loss due to SA
System-level simulation results of transmitting data with SA and without SA are provided in Figure 1. The simulation assumptions of CCSA in highway scenario with service level 2 are used, which are similar with the ones in [2] except that the average vehicle density is 13vehicles/km/lane
. V2V resources are scheduled by the eNB (D2D communication mode-1) with an unoptimized scheduler. The x-axis represents the transmitting distance and the y-axis is Packet Delivery Ratio (PDR), which is used as performance metric. Detailed explanation of PDR can be found in [5]. 
As shown in Figure 1, the blue curve represents the PDR without SA and the red one represents the PDR with SA. When the distance is 300m, the PDR of the blue curve is around 0.9 while the PDR of the red curve is around 0.7. For PDR equals to 0.9, the gap between the blue curve and the red one is about 100m in distance. The blue curve is better than the red one overall.
Observation 1: When the transmission distance is 300m, the PDR without SA is higher than the PDR with SA.
Observation 2: For PDR equals to 0.9, the gap between the case without SA and the case with SA is about 100m in distance.
There are two reasons for this gap is as follows: in order to receive the packet, if the SA is transmitted, the UE has to successfully decode both the SA and the data packet. There are two opportunities for error. If the SA and the data are sent together, there is only one opportunity for error. This is why the PDR without SA is better than the PDR with SA.
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Figure 1 PDR with SA vs. PDR without SA in highway scenario with service level 2
· Proposal 1: For V2X, data and SA are multiplexed in the same subframe
2.2 Resource utilization rate of SA in time domain
Another issue that may arise from using SA is the latency, and the overhead in time. An SA message is transmitted over two distinct subframes in the SA pool. This adds delay that may be not compatible with the high latency needed for some V2V packets. In addition, the SA can be a significant overhead: if it has to be sent for each packet, the overhead could be quite high depending on the V2V packet size. Consequently, some improvements to the SA allocation process need to be standardized. This applies whether the SA is multiplexed with the data or not. One possible improvement could for instance to support semi-persistent scheduling of at least some V2V packets in order to reduce SA overhead.

· Proposal 2: consider enhancements to reduce SA overhead 
3 Conclusions
In this contribution, the impact of SA transmission on V2X performance was studied. We make the following observations:

Observation 1: When the transmission distance is 300m, the PDR without SA is higher than the PDR with SA.

Observation 2: For PDR equals to 0.9, the gap between the case without SA and the case with SA is about 100m in distance.
 We propose the following:
· Proposal 1: For V2X, data and SA are multiplexed in the same subframe
· Proposal 2: consider enhancements to reduce SA overhead 
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� Since the simulations for V2X have not been agreed by RAN1 yet, the CCSA is only used as an example. The PDR values obtained in future simulations could be quite different, depending on the final assumptions chosen by 3GPP.
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