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1 Introduction
The procedure of resource selection based on sensing is given in RAN1#86[1] as follows:
	RAN 1 Agreement: 
· In Step 2, a UE that decodes an SA in TTI m + c within the sensing period assumes that the same frequency resource is reserved by the SA transmitter UE at TTI m + d +P*i. 
· P is a parameter fixed to 100 in Rel-14. Possible configurability of this parameter in future releases should be considered in the CR. 

· i is selected in the range [0, 1, …, 10] which will be restricted by carrier-specific network configuration or preconfiguration. i=0 means “no intention to reserve the frequency resource.” 

· RAN1 assumes the full flexibility in signaling this restriction, e.g., 10-bit bitmap is signaled in this (pre)configuration to indicate each of [1, …, 10] is allowed or not. 

· Selection of i is up to UE implementation. RAN1 assumes that UE performs no transmission or no resource reservation if it has no data. FFS in RAN2 how to ensure this RAN1 assumption. 

· i is signalled in the SA using a 4-bit field. 
· Step 3-0: When the counter reaches zero, 
· With probability p, the UE keeps the current resource and the counter is reset. 

· With probability 1-p, resource is reselected by Step 3-1 and 3-2. 

· Carrier-specific parameter p is (pre)configured in the range [0, 0.2, 0.4, 0.6, 0.8]. 
· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset 

· The subset is the set of candidate resources with the lowest total received energy. The size of the subset is [20]% of the total resources within the selection window. 

· Note that the size of this subset is equal to the minimum possible size of the outcome of Step 2. 

· Step 3-2: UE randomly selects one resource from the subset



It can be seen that the resources will be reserved for several transmission opportunities depending on the counter selected. Moreover, when the counter reaches zero and there are data available in STCH, the resource resection procedure will be trigged and, with a probability p, the UE will keep the same resources used for V2X sidelink communication. This contribution will discuss when the UE should decide to keep using the same resources.
2 Discussion
According to current TS 36.321 and TS 36.213 specifications, the UE decides whether to keep using the same resources of the last multi-transmission grant when the counter reaches zero. 

	· -
if SL_RESOURCE_RESELECTION_COUNTER = 0 and the MAC entity randomly selects, with equal probability, a value in the interval [0, 1] which is above the probability configured by upper layers in probResourceKeep; or


For the last transmission of a multi-transmission grant when the counter=1, the UE will first instruct the physical layer to transmit a MAC PDU and then decrement the counter. 

In TS 36.213, if the counter is equal to or smaller than 1, the UE shall set the Resource reservation field in SCI to zero.
	-
If SL_RESOURCE_RESELECTION_COUNTER in [8] is larger than 1, the UE shall set the Resource reservation field to the Resource reservation interval determined by higher layers divided by 
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. Otherwise, the UE shall set the Resource reservation field to zero.


According to current specifications, regardless of whether the UE will continue using the same frequency resources in the next grant, in the last SA/Data transmission of the last multi-transmission grant, the UE sets the resource reservation field to zero anyway, which means that the UE will not reserve the same frequency resources in the next transmission opportunity.
Observation 1: According to current specifications, regardless of whether the UE will keep using the same frequency resources in the next grant, in the last SA transmission of the last multi-transmission grant, the UE will set the resource reservation field to zero.
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Fig.1 Resource reservation for next transmission
According to the specification text above, another UE (say UE B) will know whether the same frequency resource in TTI m + d +P*i will be reserved by a UE (say UE A) at TTI m + d by checking the parameter i (“Resource reservation” field in current TS 36.213) in the SA. If i=0, UE-B can know that the transmitting UE (UE-A) has no intention to reserve the same frequency resource in the next transmission opportunity.
However, UE-A will perform resource reselection when the counter reaches zero and data is available in STCH, and it is very possible that the same resource can be kept and used in the next round of transmissions. For example, as shown in Fig.2, UE A (with traffic periodicity of 100ms) sets the “Resource reservation” field to be zero when the counter is equal to 1 to indicate that it has no intention to keep the resource in the next transmission opportunity. It is supposed that UE B (with traffic periodicity of 100ms) successfully decodes the SA sent by UE A, and finds that UE A has no intention to reserve resources. Therefore, the resource which is kept by UE-A can be selected by UE B to do V2X sidelink transmission, and serious collisions may occur. 
Observation 2: According to the currently specified mechanism, a resource which is kept by a UE could be simultaneously selected by another UE, and thus collisions may happen.
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Fig.2 conflicts emerge to resource reselection when counter is equal to zero
To resolve this problem, one potential solution is that the UE makes the decision of whether to keep the resource when counter is equal to 1, i.e. before transmitting the last MAC PDU of a multi-transmission grant. If the result indicates that the UE will keep the resource, the “Resource reservation” field in the SA of the last transmission should be set to be a non-zero value, i.e. the traffic periodicity. On the contrary, if the decision indicates that the UE should reselect a different resource for the next grant, the “Resource reservation” field in the SA of the last transmission should be set to zero. 
Proposal 1: The UE makes the decision of whether to keep the resource or not before transmitting the last MAC PDU of a multi-transmission grant.  If the UE decides to keep the resource, the reservation field in SA should be set to a non-zero value.

3 Conclusion

This contribution discussed the problem in case the UE decides to keep the resource when counter is equal to 0. 

Observation 1: According to current specifications, regardless of whether the UE will keep using the same frequency resources in the next grant, in the last SA transmission of the last multi-transmission grant, the UE will set the resource reservation field to zero.
Observation 2: According to the currently specified mechanism, a resource which is kept by a UE could be simultaneously selected by another UE, and thus collisions may happen.
Proposal 1: The UE makes the decision of whether to keep the resource or not before transmitting the last MAC PDU of a multi-transmission grant.  If the UE decides to keep the resource, the reservation field in SA should be set to a non-zero value.
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