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Introduction
According to SID [1] for LTE-based V2X services, feasibility study about V2I includes:
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:
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.
The V2I evaluation assumptions and performance metrics were discussed and agreed in email thread [83-5]. In this contribution, we will provide some initial simulation results for V2I with UE-type RSU. 
Evaluation assumptions
The V2I evaluation is build on top of V2V evaluation. According to the agreed evaluation assumption, in urban scenario, the UE-type RSUs are located at the central of the intersection, as shown in Figure 1. System evaluation assumptions are provided in Appendix Table 1. 


Figure 1: V2I deployment scenario
The detailed resource pool configuration is provided in [2]. In the V2I evaluation, the SA and data resource pools are multiplexed in FDM manner, and the SA and data from a vehicle or RSU transmit in same subframe, which is shown in Figure 2.



Figure 2: SA and Data resource pool
The enhanced random selection mechanism in V2V [3] is employed in V2I evaluation. Each vehicle or RSU can random select data transmission resource from the data resource pool in spite of the resource is occupied or not.  And the subframe used for corresponding SA transmission is the same as that of data transmission.
Summary of evaluation results
System evaluation results for above resource allocation options are summarized in Figure 3-4. 
In Figure 3, it can be observed that the V2V PRR performance impacts due to the additional RSUs are minor. It is primary due to the fact that the number of RSUs in system is little. 
In Figure 4, it can be also observed that the V2I and I2V PRR performance are much better than that of V2V, it is primarily due to the fact that the pathloss of V2I or I2V is better than that of V2V since the RSU antenna height is 5m. Furthermore, the I2V PRR performance is much better than that of V2I, it is primarily due to the fact that the interference situation at receiving node is different. Since each RSU is located in the central of intersection, it will suffer more interference in V2I. 
Based on the above analysis, without performance degradation, if “I” is UE-type RSU, the design principle in PC5-based V2V can be reused in V2I. 
Proposal: If “I” is UE-type RSU, the design principle in PC5-based V2V can be reused in V2I.
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Figure 3: Average PRR for V2V only and V2V in V2I
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Figure 4: Average PRR for V2V, V2I and I2V

Conclusion
In this contribution, System evaluation results for PC-5 based V2I are provided. Particularly, we have following observations:
Proposal: If “I” is UE-type RSU, the design principle in PC5-based V2V can be reused in V2I.
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Appendix
Table 1: System Simulation Assumptions
	Simulation Parameters
	Value

	Deployment scenario
	Urban:
· 3 X 3 Block
· Absolute vehicle speed is 60km/h

	Carrier frequency
	6GHz

	System bandwidth
	10MHz, V2I and I2V transmission shares the same carrier

	Traffic model
	V2I/I2V traffic model 1:
· Message generation frequency is the same as that of V2V. Latency requirement is 100 ms.
· A single message is generated at a vehicle both for V2V and V2I

	Tx Power
	23dBm

	Antenna gain 
	3dBi for vehicle 
3dBi for RSU

	Channel model
	Reuse the channel mode for Vehicle-to-Vehicle in PC5 based V2V evaluation with antenna height at RSU changed to 5m 

	MCS and Transmission number
	For 190byte:
· QPSK，10 PRBs, 2 transmission number
For 300byte:
· QPSK，10 PRBs, 4 transmission number

	SA and Data pool configuration
	SA and data pool are multiplexed in FDM manner, where SA pool size is 10 PRBs, and data pool size is 40 PRBs.
SA and data pool subframe size: 100
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