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1 Introduction
In RAN 1 #85 meeting, some agreements for sensing in V2V are achieved as follows [1]:

· For PSSCH resource (re)selection when all the PSCCH/PSSCH transmissions have the same priority (FFS whether the initial resource selection needs to be designed differently from the procedure below)
· Step 1: All the resources are considered available.
· Step 2: UE excludes resources at least based on SA decoding and additional conditions. Down select one between the following options.
· Option 2-1: A resource is excluded if it is indicated or reserved by a decoded SA and the received DM RS power in the associated data resource is above a threshold.
· Option 2-2: A resource is excluded if it is indicated or reserved by a decoded SA and the energy in the associated data resource estimated from the measurement in the SA resource is above a threshold. Additional estimation of energy caused by in-band emission is not precluded.
· FFS the estimation of the energy in the associated data resource.
· Measuring energy of SA transmitted from a particular UE may not be accurate enough.
· The precise definition of “if it is indicated or reserved by a decoded SA” to be discussed later.
· FFS the details of the thresholds above
· Step 3: UE selects its transmission resource from the resources not excluded by (Down select one among the following options)
· Option 3-1:
· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· Step 3-2: UE compares the energy on the currently selected resource with the energy of the resources the subset. If the energy of the current resource is a threshold above the energy of all the resources in the subset, then UE selects one among the subset of resources.
· A semi-persistent period before reselection is triggered, UE transmits PSSCH on another resource in the subset identified in step 3-1 and measures the energy of the currently selected resource for step 3-2.
· Step 3-3: UE randomly selects one resource from the subset
· Option 3-2:
· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· Step 3-2: UE randomly selects one resource from the subset
· Option 3-3:
· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· Step 3-2: UE selects the resource that minimizes the frequency resource fragmentation from the subset.
· Option 3-4:
· Step 3-1: UE measures RX power of PSSCH resource indicated in the decoded SA, sum them as the total RX power of a subframe, and sorts the subframes according to the total RX power.

· Step 3-2: A set of available subframes consists of X subframes with the highest total RX power and Y subframes of the lowest total RX power. UE randomly selects transmission subframe(s) from this set.
· Step 3-3: UE randomly selects frequency from transmission subframe(s).
· FFS how to select resources for a wideband transmission based on the energy/power measurement above.
As the steps and options list above for PSSCH resource (re)selection, the detail scheme should be discussed in order to narrow down the options. In order to draw up a uniform process for PSCCH and PSSCH resource (re)selection, the process of PSSCH resource (re)selection with above step 1, 2, 3 should also be used for PSCCH resource (re)selection in principle. Some analyses and proposals are presented for V2V resource (re)selection in this contribution.
2 Resources classification with SA decoding and energy measurement
The target of step 2 in resource (re)selection is to exclude unavailable resources. Both of the options 2-1 and 2-2 aim to avoid the resources which are occupied by other UEs and the energy on the resource is above a threshold. The avoided resources are one of the cases of all the V2V resources.
Considering scheduling assignment (SA) decoding and energy measurement, four cases of sensing results are noted as case A, B, C, and D, as listed in Table 1. 
Table 1: Resource classification based on SA decoding and energy measurement

	Case
	energy measurement above the threshold
	energy measurement below the threshold

	SA decoding correct
	A
	B

	SA decoding incorrect
	C
	D


The resource classification of the four cases is as such:

· Case A: The resource are used with no resource collision, and the transmitting UE are adjacent to sensing UE;

· Case B: The resource are used with no resource collision, and the transmitting UE are far away from sensing UE;

· Case C: The resource are used with resource collision;

· Case D: The resource may not be used;

Based on the four cases of sensing result, the resources which are avoided in process of option 2-1 or 2-2 are the resources of Case A. Besides that, it needs to be decided that the other cases of resources should be marked as available or unavailable resources. 
For Cases B and D, as the energy level on the resources is below the threshold, whatever the SA decoding indicates the resource is used by the other UE or it is idle, the resources should be put into the candidate resource list. Furthermore, the resources of Case B and Case D may have different priorities in step 3 of resource (re)selection process.
For Case C, the energy level on the resources is above the threshold as Case A and SA decoding is incorrect. It means that the resource is used and there is collision on it. Therefore, Case C resources should be marked as unavailable resources.
Proposal 1: Resources should be classified by the result of SA decoding and energy measurement, and define the resource classes which should be avoid in step 2 of resource (re)selection.
3 PSCCH and PSSCH resource (re)selection

After the rough resource filtrating in step 2, the resources with high energy level are excluded from the candidate resource list and the UE should make an elaborate (re)selection within the available resources in step 3. 
Several possible options of step 3 in resource (re)selection are list above, which present different resource selection principles, such as random selection, energy rank, to name a few. 
The options 3-1, 3-2 and 3-3 have the uniform step 3-1, which measures and ranks the available resources based on the total received energy and select a subset. In this step, a precise definition of “subset” and the manner to rank the energy level should be discussed and determined. It is the foundation for the further resource selection in step 3-2.
Based on the resource subset selected in step 3-1, the resource for prospective semi-persistent scheduling (SPS) transmission should be chosen. In option 3-1, it seems difficult to measure the energy on the currently selected resource unless muting for sensing on the resource. It may introduce additional latency for SPS transmission. The option 3-2 uses random selection within the selected subset. It is a simple scheme with fewer requirements for other process. The resource principle of option 3-3 aims to minimize the frequency resource fragmentation. It may cause extra resource selection collision as several UEs may choose the same resource with the same selection principle.
However, the option 3-4 can be regarded as a special case of option 3-2, in which the X subframe with the highest total Rx power and Y subframes with the lowest total Rx power consist of a “subset”, and then UE randomly select subframes and RBs in this subset.
Based on the discussion of the options for step 3, it shows that how to define the “subset” in step 3-1 seems more important than the resource selection principle in step 3-2.
Proposal 2: In step 3, a precise definition of “subset” and the manner to rank the energy level should be discussed and determined.
Proposal 3: In step 3, option 3-2 with random selection for V2V resources is preferred.

4 Conclusions

In this contribution, we discuss the resource (re)selection process and we proposed the following:
Proposal 1: Resources should be classified by the result of SA decoding and energy measurement, and define the resource classes which should be avoid in step 2 of resource (re)selection.
Proposal 2: In step 3, a precise definition of “subset” and the manner to rank the energy level should be discussed and determined.

Proposal 3: In step 3, option 3-2 with random selection for V2V resources is preferred.
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