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1 Introduction
At the last RAN1 Meeting #84, it was decided that three resource allocation techniques for V2V communication could be considered [1]. Specifically, the techniques are: 

P1- collision avoidance based on sensing.

P2 - enhanced random resource selection. 

P3 - Geo-based resource selection.
According to the decision made in the last meeting, we evaluate the performance of these techniques and compare between them based on the evaluation defined in TR36.885 [2].        
2 Evaluation and Simulation Results
We evaluate the performance of FDM Random resource selection, collision avoidance based sensing as describe in [3], and Geo-based location using binning and SIC decoder [4]. The evaluation incorporates in-band emission (IBE) and half duplex (HD) for all techniques. As a failure to receive packets, we includes those packets that transmitted, but cannot be received by vehicles that transmit at the same sub-frame due to HD. 
The sensing based system is used with period of 100ms. The random FDM resource allocation evaluated with period of 100ms and 40ms, the Geo-based system evaluated with period of 40ms and 20ms with SA and data FDM. Clearly, by increasing the period (latency) the random FDM resource allocation has better performance, since we have less restrictions on the resource randomization. On the other hand, sensing based with semi-persistence scheduling has inherently period of 100ms, due to periodic packets rate. The algorithm used for sensing based scheme as proposed in [3] is revisited here:
· In each packet transmission period each user randomly tosses a coin to decide whether to consider reselection with probability p.
· If no reselection is needed, then the user will transmit the packet on the currently selected resources.

· If the user chooses to do resource reselection, then no packet will be transmitted in the current transmission period and the user will measure the power level on all resources

· Let N be the maximum number of RBs needed for a packet transmission, the user will pick the set of N consecutive RBs with lowest average power for each subframe. 

· k subframes with the lowest received power will form a candidate set

· If the power on the currently selected resources is above the power of the worst subframe in the candidate set by some hysteresis the user will randomly reselect to the subframes in the candidate set and use the best RBs on those subframes.

· Otherwise, the user will stick to the currently occupied resources for future transmissions

For the sensing based technique, each vehicle-UE will perform resource reselection by not sending V2V packet with probability p in specific period. For fair comparison with other techniques the results for the sensing based should be multiplied by the factor of 1-p (0.9). 
The results are presented in Fig. 1 – Fig. 5, where we use p = 0.1 for the sensing based technique: 
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Fig. 1 Average PRR and PRR CDF for Freeway with speed 70kmph, 16 QAM and code rate 0.5
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Fig. 2 Average PRR and PRR CDF for Urban with speed 60kmph, 16 QAM and code rate 0.5 
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Fig. 3 Average PRR and PRR CDF for Freeway with speed 70kmph, QPSK and code rate 0.5 
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Fig. 4 Average PRR and PRR CDF for Urban with speed 60kmph, QPSK and code rate 0.5
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Fig. 5 Average PRR and PRR CDF for Freeway with speed 70kmph, QPSK and code rate 0.5
The above results present a comparison between the three techniques P1 (sensing based), P2 (Random selection FDM) and P3 (Geo-based). According this evaluation, it is clear that geo based achieved the best performance with the minimal latency for 40ms and even for 20ms as shown in Fig 5.
Observation 1: Geo-based resource scheduling using binning with SIC decoder achieves the best performance both for freeway and urban cases.  

Proposal 1: Geo-based is the suitable technique for low latency scenarios (e.g., 20ms).  

In the above results it should be noted that sensing based results should multiplied by factor of 0.9 (1-p). By considering this factor, it is not clear the benefit of using sensing based and not random selection FDM, when we compare both system for 100ms period. 

Observation 2: For period of 100ms, sensing based scheme has no advantage with respect to random FDM resource allocation.  

4
Conclusions
In this contribution we presented performance results for V2V based. We made the following observations and proposals:

Observation 1: Geo-based resource scheduling using binning with SIC decoder achieves the best performance both for freeway and urban cases.  

Proposal 1: Geo-based is the suitable technique for low latency scenarios (e.g., 20ms).  

Observation 2: For period of 100ms, sensing based scheme has no advantage with respect to random FDM resource allocation.  
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