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1 Introduction
In the 3GPP RAN1 #84bis and #85 meetings, the following agreements were made for the topic of Details of triggering resource reselection [1][2].

Agreement:
· Reselection is triggered if
· …
· Working assumption: UE detects resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement) of another UE which potentially overlaps with its current resource allocation (including the indication of the intention of reusing the frequency resource as per the existing agreement)  and the detected situation meets a condition, or
· The condition is FFS, not precluding applying different conditions for different priorities (if any relevant case happens in priority handling from RAN1 point of view).
· eNB triggers reselection, or
· FFS whether some information needs to reported from UE to eNB
· FFS additional condition(s), e.g.,
· If it is supported that a UE can notify later that it no longer intends to use the resource at a future TTI, reselection triggering condition related to this notification.
· Reselection triggered by notification on resource collision from another UE
· Reselection triggered by sensing of resources utilization above a threshold
· Reselection triggered by higher layer
· Other conditions are not precluded

Agreements:
· Reselection is triggered if any of the following conditions are met
· A counter meets an expiration condition
· The counter decrements 
· Working assumption: every TB transmission (can be revisited if a problem is identified with TBs other than every 100 ms) 
· The counter is reset to a value when reselection is triggered for all the semi-persistently selected resources.
· The value is uniformly randomly selected within a range (which is independent of the TB arrivals) between 5 and 15 
· UE identifies that the TB does not fit within the current resource allocation using the maximum allowed MCS,
· FFS other triggers that may be defined by RAN2,

In the previous meeting, counter based and TB size based reselection triggering were agreed. In this contribution, we discuss resource reselection triggering based on collision detection. 

2 Discussion
2.1	 Resource reselection triggering based on collision detection

For semi-persistent transmission in autonomous resource selection mode, it is important to apply resource reselection to avoid continuous resource collision with other UEs. One of the candidate solutions is collision detection based resource reselection triggering where transmitter UEs detect resource utilization of other UEs which potentially overlap their current resources by SA decoding and energy sensing. Since transmitter UEs can identify the potential resource collision, more effective resource reselection triggering can be achieved. 
We evaluated the average PRR with resource reselection triggering based on collision detection in the urban scenario. We also evaluated the performance of the communication without resource reselection and that with resource reselection based on a counter as references. In the simulation, SA decoding is used for collision detection and once a collision is detected, transmitter UEs trigger resource reselection. The simulation assumptions are summarized in the Appendix and the simulation result is shown in figure 1.
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[bookmark: _Ref458542255][bookmark: _Ref458457327]Figure 1: Average packet reception ratio with (a) Without resource reselection (blue), (b) Resource reselection based on counter (green) and (c) Resource reselection based on collision detection (red)

From the simulation result, we can observe that collision detection based resource reselection outperforms the other methods. It shows that more effective resource reselection triggering can be achieved in the collision detection based triggering.

Observation 1: The collision detection based resource reselection triggering outperforms others since more effective resource reselection triggering can be achieved. 
Proposal 1: Resource reselection triggering based on collision detection should be supported for UE-autonomous resource allocation in V2V communication.


2.2	Additional consideration on resource reselection triggering based on collision detection

One of the concerns about resource reselection triggering based on collision detection is whether it can still perform well in a highly congested network. In such a situation, the performance may be degraded because it is likely that transmitter UEs tend to reselect the same resources due to a large number of reselections caused by more detected collisions.
To mitigate the performance degradation due to the undesired reselection, it would be better to utilize an additional factor to decide whether to do resource reselection even if the collision is detected. One possible solution is to utilize a probabilistic factor based on the congestion level of the network. If the congestion level in the network is higher than the threshold, transmitter UEs can trigger the resource reselection based on the probability which is defined by the network. Another possible solution is to utilize a priority level. If transmitter UEs detect a potential collision by SA decoding, they may also acquire the priority level information in the SA from other UEs. If the priority level indicated in the decoded SA is higher than their own, then transmitter UEs should decide to trigger resource reselection. In any case, the degradation of performance due to the undesired resource reselection can be mitigated.
To confirm the effectiveness of avoiding undesired resource reselection, we evaluated the probabilistic resource reselection method. In this simulation, the probability p=50% is applied. For a performance comparison, we also evaluated the case where p=100%. In this simulation, the vehicle speed is set to 40km/h so that the network is more congested than that in the previous simulation. The simulation result is shown in figure 2.
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[bookmark: _Ref458457353]Figure 2: Average packet reception ration with (a) p=50% (blue) (b) p=100% (red)

From the simulation result, resource reselection triggering based on the collision detection + probability outperforms the case where p=100% since undesired resource reselection is avoided.

Observation 2: In a congested network scenario, the average PRR performance can be improved if transmitter UEs trigger resource reselection based on a probability parameter which can be associated with the congestion level of the network.
Proposal 2: For collision detection based resource reselection triggering, a mechanism to reduce undesired resource reselection (e.g., probability based on the congestion level, priority information, etc.) should be supported.


3 Summary
In this contribution, the following proposals are made:

Observation 1: The collision detection based resource reselection triggering outperforms others since more effective resource reselection triggering can be achieved. 
Observation 2: In a congested network scenario, the average PRR performance can be improved if transmitter UEs trigger resource reselection based on a probability parameter which can be associated with the congestion level of the network.

Proposal 1: Resource reselection triggering based on collision detection should be supported for UE-autonomous resource allocation in V2V communication.
Proposal 2: For collision detection based resource reselection triggering, a mechanism to reduce undesired resource reselection (e.g., probability based on the congestion level, priority information, etc.) should be supported.
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Appendix
	Simulation parameter
	Assumption

	


Evaluation scenarios
	Carrier frequency
	6GHz

	
	Bandwidth
	10MHz

	
	Number of carrier
	1

	
	


Vehicle UE parameters
	In band emission
	{3, 6, 3, 3}

	
	
	Antenna height
	1.5m

	
	
	Antenna pattern
	Omni 2D

	
	
	Antenna gain
	3dBi

	
	
	Maximum transmit power
	23dBm

	
	
	Number of antennas
	1Tx and 2Rx

	
	
	Noise figure
	9dB

	UE drop and mobility model
	Referring to TR 36.885

	Channel model for V2V
	Referring to TR 36.885

	Number of SA transmission
	2

	Number of data transmission
	2 for 190B message and 3 for 300B message

	Multiplexing of SA and data pool
	FDM, SA and its associated data in the same subframe

	Number of RB for SA per subframe
	1

	Number of RB for data
	10RB

	Modulation
	QPSK

	Code rate
	0.6

	Traffic model
	One 300B message is followed by four 190B messages, and the time instance of 300B message generation is randomized amongst vehicular UEs.
Messages are generated per 100ms.
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