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Introduction
 In this contribution we provide system-level evaluation results for PC5-based V2V showing performance of sensing+SPS resource allocation scheme with periodically triggered reselection mentioned in contribution [1].
Evaluation results
In this section we give some PRR results achieved by sensing+SPS resource allocation scheme with periodically triggered reselection and random resource allocation scheme, with two structures of SA and Data of one UE, one is SA and associated data of a UE are located in same subframe, the other one is SA and associated data of a UE are located in different subframe. 
First of all, we give a brief introduction of the sensing+SPS scheme, more detailed evaluation assumption can be found in Appendix table:
· SA and associated data of a UE are located in same subframe.
· SA resource and data resource have constant mapping relationship.
· Once select a data resource, UE will occupy it for a period of time, and then reselect data resource.
· Sensing mechanism: Based on SA decoding to identify the occupied data resource.
· Resource reselection: Reselection is periodically triggered. Randomly select from the candidate set, where the candidate set is the subframe with unoccupied resource.
Sensing+SPS mechanism will sense current resource status and predict resource status in future, thus resource selection can avoid the occupied resources. 
Random resource allocation scheme do not sensing resource status, only randomly select from all subframes satisfying latency requirements.
In the following, we compare the system performance of three options:
· Option 1: Sensing+SPS scheme, SA and associated data of a UE are located in same subframe
· Option 2: Random resource allocation scheme, SA and associated data of a UE are located in same subframe
· Option 3: Random resource allocation scheme, SA and associated data of a UE are located in different subframe
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Figure 1 Performance comparison in Freeway 140km/h scenario
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Figure 2 Performance comparisons in Freeway 70km/h scenario
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Figure 3 Performance comparisons in Urban 60km/h scenario
From Figure1-3 we can clearly observed that option 1 and option 2 have better system performances than option 3 in both freeway and urban scenes. 
Observation 1: The system performance of SA and data of one UE locate in same subframe is better than the system performance of SA and data of one UE locate in different subframe in PC5-based V2V.
From Figure1-3 we also can see performance gain of option 1 comparing to option 2 from all of above mentioned scenarios, but the gain is not obvious. There are some possible enhancements in the following:
· Power measurement can be adopted. Sensing mechanism in option 1 is based on SA decoding. However, the unoccupied resource which was not indicated by any SA may not be a real unoccupied resource, because SA may be decoded failed, and also SA resource may be collided with each other. This problem can be solved by adopting power measurement of data and/or SA.
· Collision detection mechanism can be considered. There is no collision detection in option 1. If the data resources of two UEs are collide with each other, the collision will be persisted until next reselection period or the probability of reselection. Such sort of persistedly collision can be resolved by reselection triggered by collision detection.
·  Reselected resource can be informed to other UEs timely. In option1, if UE A occupies data resource X, and then reselects a different resource Y after a reselection period. From UE B’s perspective, UE B may predict that UE A still occupy data resource A until the subframe of resource Y arrivals, then UE B may also select data resource Y as its own resource. The problem can be solved if UE B knows UE A’s reselect resource in advance.
Therefore, the enhancement of sensing+SPS resource allocation scheme with periodically triggered reselection is needed for further study to improve the performance.
Observation 2: The system performance of sensing+SPS resource allocation scheme with periodically triggered reselection is better than random resource allocation scheme in PC5-based V2V.The enhancement of sensing+SPS resource allocation scheme with periodically triggered reselection can be studied.
1. 
2. 
1.1. 
Conclusion
In this contribution, we made the following observations:
Observation 1: The system performance of SA and data of one UE locate in same subframe is better than the system performance of SA and data of one UE locate in different subframe in PC5-based V2V.
Observation 2: The system performance of sensing+SPS resource allocation scheme with periodically triggered reselection is better than random resource allocation schem in PC5-based V2V.The enhancement of sensing+SPS resource allocation scheme with periodically triggered reselection can be studied.
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Appendix
Table: Evaluation assumptions
	Deployment scenario
	Freeway and urban as defined in [2]

	Carrier frequency
	5.9GHz

	System bandwidth
	10MHz

	Tx Power
	· SA and Data share 23dBm with 2db backoff when SA and associated data of a UE are located in same subframe 
· The power of SA is 10.6dBm and the power of data is 20.6dBm when SA and associated data of a UE are located in different subframe

	Antenna gain
	3dBi

	Traffic Model 
	Periodic, message generation period=100ms, one 300-byte message followed by four 190-byte messages.

	Synchronization 
	Ideal

	Carrier Frequency Offset
	0

	Vehicle velocity
	60km/h, 70km/h, 140km/h

	Pathloss model
	As defined in [2]

	Shadowing fading 
	As defined in [2]

	Vehicle density
	Spatial Poisson process, average inter-vehicle distance in the same lane is 2.5 sec * absolute vehicle speed

	Resource selection method
	SA: 
· SA resource and data resource have constant mapping relationship
Data: 
· Randomly select from the candidate set, where the candidate set is the subframe with unoccupied resource

	Resource pools
	SA pool:
· Total 10 PRBs on both sides of system frequency band
Data pool:
· The 40 PRBs in the middle of system frequency band

	Transmission number 
	2 for small packet(190B) and SA
4 for big packet(300B)

	Modulation and coding scheme
	SA transmission :
· QPSK, convolution coding
· 43bits with 1PRB
Data transmission : 
· QPSK, Turbo coding
· Small packet with 10PRB
· Big packet with 10PRB

	In-band emission
	· {W,X,Y,Z}={3,6,3,3}
· SA and data of a UE in the same subframe are considered as two clusters

	Reselection period
	3500ms
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