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Evaluation assumptions
For LTE V2V evaluations, we assume that TDMed (from a single UE perspective) SA/Data resource pool is used as illustrated in fig. 1. 
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Fig. 1 Resource pool structure used in V2V evaluation
Other evaluation assumptions are summarized as follows,
· SA pool size: 10 ms, 10RBs 
· Data pool size: 40ms, 40RBs
· SA/Data association from a single UE perspective: TDM 
· Tx power: 23dBm (for SA and data) 
· SA size: 1RB, 30bits payload
· Data size
· 10RBs with two transmissions for 190byte packet
· 10RBs with three transmissions for 300 byte packet
· Modulation: QPSK
· Resource partitioning/selection: location based resource partitioning [2]/random reselection among unoccupied resources
· Sensing and resource selection method
· SA decoding based: data resources indicated by decoded SAs are regarded as occupied data resource. Note that decoded SAs in SA transmitting period (10ms) are not considered as sensing, in other words, only decoded SAs in previous SA periods are considered for resource sensing because even if there are several decoded SAs in the same SA period of a UE, the UE cannot change SA contents due to the lack of encoding time. For data resource selection, random resource selection method is used among unoccupied data resources. In particular, for retransmission within a SA period (in 40ms data subframes), different subframes are selected to avoid multi cluster transmission. 
· Energy sensing based: In each subframe, UE measures energy of each subchannel (10 RBs)  and selects the one with the smallest energy measurement as the candidate of that subframe. 80% subframes with high energy are excluded for data transmission and randomly select two or three subframes for 190 bytes and 300 bytes among remaining subframes, respectively.
· For both of SA decoding and energy sensing: When there is no unoccupied transmission resources in a certain SA period, transmission will defer its transmission to next SA period. UE monitors 100ms period and makes occupied resource map for 100ms. For SA decoding, due to the TDMed pool structure, the occupied resource map can be updated by the decoded SAs until before the SA period when a UE transmits SA.  
· Probabilistic reselection: 10% of reselection probability is assumed for every packet transmission for both SA decoding and energy sensing.
· The others follow the agreed V2V evaluation assumptions. 

For performance comparison with DSRC, the following evaluation assumptions are used, 
· Sensing protocol: CSMA/CA
· Backoff window: 0 ~ 15 
· Energy sensing threshold: -65 dBm 
· Carrier sensing threshold (or receiver sensitivity): -85 dBm 
· Data rate: 3 Mbps (BPSK) 
· System bandwidth: 10 MHz
· Tx power: 23 dBm

Evaluation results 
In this section, we show evaluations results. Fig. 2 and 3 show PRR vs. distance performance for urban 60km/h and freeway 70km/h, respectively. Both figures show that SA decoding based sensing has better performance than energy sensing and DSRC. The reason why SA decoding based outperforms energy sensing is SA decoding can update the occupied resource map before transmitting its own SA, but energy sensing uses only previous 100ms sensing results. Note that if silencing is used to detect collision for energy sensing, PRR performance will be degraded since if a UE does not transmit packet, the packet should be un-received. Both SA decoding and energy sensing outperform DSRC especially in large distance because LTE V2V has larger coverage than DSRC due to the narrow band transmission of LTE. 
Observation 1: Sensing based on SA decoding shows better PRR performance than energy sensing and DSRC.
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Fig. 2 PRR vs. distance performance comparison for urban 60km/h
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Fig. 3 PRR vs. distance performance comparison for freeway 70km/h


Conclusion
In this contribution, we presented system level evaluation assumptions and results for V2V resource allocation methods. Based on the discussions, the following observation was made:
Observation 1: Sensing based on SA decoding shows better PRR performance than energy sensing and DSRC.
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