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1 Introduction
At the last RAN1 Meeting #84 it was agreed that location based resource selection (P3) is one of the options for resource allocation for V2V communication [1]. Also an LS sent to RAN2 regarding Geo based information [2].

In this contribution, we evaluate the performance of location (Geo) based system with and without in-band emission (IBE) and half duplex (HD). We further compare the Geo based results to random resource allocation in TDM and FDM with and without IBE and HD. The geo-based technique partitioned the area of interest into small bins (rectangles) and the resources allocated to the transmitted vehicle is determined according to the bin the vehicle is located [2]. The vehicles are equipped with global position system (GPS) or other position capabilities, and each vehicle holds predefined fixed mapping between bins in the area of interest to resource blocks allocation. Clearly, when we will have more than one vehicle in bin, the will use the same resource blocks. We show that for these cases, we can further improve the Packer Received Ratio (PRR) by using Successive Interference Cancellation (SIC) decoder at the received vehicles.        
2 Geo-Based Resource Allocation using Binning Technique 
The basic idea was describe in [3], similar method was also described in [4]. For freeway, we use the structure in Fig. 1, while for urban we use the structure of Fig. 2. We didn’t perform any optimization of the resource allocation for the geo bins due to IBE and HD, which certainly can improve the performance. The mapping is periodically with a period of base region, See Fig. 1. The mapping to RBs is done for the base region and the other regions are continuing periodically. Meaning two bins from different base regions will be mapped to the same RBs. This structure enables several D2D transmissions to occur simultaneously with minimal interferences between them at the received vehicles in close surrounding to the transmitted vehicles.   
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Fig. 1 Location based resource allocation using binning in freeway 
The base region size is determined according to the desired V2V communication range. In each bin there might be few vehicles (usually small number), which mapped to the same RBs and interfered each other. The PRR in this case can be improved using SIC decoder at the received vehicles.

The mapping of base region in freeway is straightforward, which is effectively one-dimensional interval as shown in Fig. 1. For urban case with Manhattan grid two-dimensional mapping is applied as shown in Fig. 2. Due to NLOS nature of the propagation in urban a large number of reuse of the RBs can be utilized. For urban case, we use the same guidelines like in the freeway for the mapping. 
Clearly, this technique can be used for in coverage (mode 1 D2D) and out of coverage (mode 2 D2D). This technique can optimize the number of vehicles that fall in the same bin by changing the base region size or by increasing the scheduling period (effectively increasing the latency). 
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Fig. 2 Location based resource allocation using binning in urban (Manhattan grid) 
3 Simulation Results
Simulation results are shown in this section for several scenarios. The simulation considered the average PRR and the PRR CDF, for Freeway and Urban. The results for location (Geo) based using binning are shown for base region in freeway is with length of 866m as shown in Fig. 1. In urban case, the base region is half-square in Manhattan grid (effectively triangular) as shown in Fig.2. The results for the Geo based are shown with SIC decoder. We compare the performance of geo based resource allocation with random FDM resource allocation and D2D base-line. 
For all three schemes (base-line, Geo-based and random FDM), we use period of 40 ms. The Geo based results are shown for FDM SA and data. We also compare the performance with IBE and HD. In geo-based system optimization of the allocated resources can improve the performance. However, we have not optimized the resource allocation. The results are shown in Fig. 3 to Fig. 6: 
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Fig. 3 Average PRR and PRR CDF for Freeway with speed 70kmph, 16 QAM and code rate 0.5
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Fig. 4 Average PRR and PRR CDF for Urban with speed 60kmph, 16 QAM 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 
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Fig. 6 Average PRR and PRR CDF for Urban with speed 60kmph, QPSK and code rate 0.5
The above results show that geo based resource scheduling using binning with SIC decoder improves the performance. The improvement for low rate coding scheme when the packet size is longer is higher. Furthermore, the geo-based system with IBE and HD achieves good performance. In addition, the system can be optimized to achieve higher performance by optimizing the geo-based resource allocation.

Observations 1: Geo-based resource scheduling using binning with SIC decoder improves the average PRR and PRR CDF in freeway and urban.
Observations 2: Geo-based resource scheduling has good performance when IBE and half duplex are incorporates.

4 Conclusions
In this document, we discussed Geo based resource scheduling for V2V communication. We made the following observations:
Observations 1: Geo-based resource scheduling using binning with SIC decoder improves the average PRR and PRR CDF in freeway and urban cases.
Observations 2: Geo-based resource scheduling has good performance when IBE and half duplex are incorporates.
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