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Introduction
[bookmark: _GoBack]In RAN1-85, much progress was made on PSSCH resource (re-)selection.
Agreement:
· 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 and 2-2)
· Step 3: UE selects its transmission resource from the resources not excluded by (Down select one among the following options)
· (Option 3-1, 3-2, 3-3 and 3-4)
· FFS how to select resources for a wideband transmission based on the energy/power measurement above.
For each of the identified steps above, several options were left for further consideration and for further down-selection in RAN1-86. It is also required to introduce the handling of priority information in a decoded SCI.
For triggering of PSSCH re-selection it was agreed in RAN1-85 that,
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 this contribution, we provide our summary view and recommendation on the identified options for sensing and transmission resource selection.
Discussion
When identifying suitable candidate PSCCH/PSSCH transmission resources for its own transmission, a V2V UE in Step 2 will declare certain radio resources in the Tx pool(s) as “available” vs. “excluded” based on decoding of incoming received SAs and measuring received power/energy on associated data resources.
When considering Step 2: Options 2-1 and 2-2 as identified in RAN1-85,
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.
We think that Option 2-1 is significantly easier to implement that Option 2-2. Energy detection based on all PSSCH symbols will require front-end buffering and significantly more samples to process that when using the DM-RS. 
In our view, the new R14 SCI format for V2V indicates resource allocation for the current TB including re-transmissions and it also includes a forward booking where a reservation for the next TB in sequence incl. its re-transmissions are signaled. As long as the SA can be decoded, the UE under consideration can therefore reliably determine the associated data resources. The threshold for received DM RS power in essence serves to implement a minimum listening range that can be set as function of RAN4 performance requirements.
Proposal 1:
Option 2-1 is selected
At this point, consideration needs to be given to priority handling. Only when the UE can successfully decode a received SA, it is able to determine the priority level associated with the data transmission. In cases where a power or energy measurement is used, priority information in the SCI is not available to classify radio resources as “available” or “excluded”.
Before a UE selects its own transmission resources in Step 3 after excluding certain resources, we propose to introduce one additional distinction. Based on priority information decoded in the SAs in Step 2, the UE will classify any PSSCH transmission with priority level indicated as higher than its own intended data transmission as “available”, but mark those decoded with priority lower than its own as “preferred”.
Proposal 2:
In Step 2 after “excluding” certain resources, the UE will classify resources as either “available” or as “preferred” when the priority of its own intended data transmission is lower than indicated by a decoded SA.
When considering Step 3: Options 3-1 to 3-4 as identified in RAN1-85,
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).
We think that Option 3-2 is least complex and will guarantee that a good amount of spatial reuse to separate different V2V transmitters on the same radio resources. However, when accounting for presence of priority based signaling in the SA, the UE in Step 3 should first start by choosing a subset from the “preferred” set and only if the subset is too small, i.e. too few resources available to make a meaningful random selection from, then the “available” subset is chosen to determine the transmission resources by the UE under consideration in Step 3. The exact threshold value and subset size should be determined as a fraction, i.e. 20% of available time-/frequency PSCCH/PSSCH allocation over the Tx pool size.
Proposal 3:
Option 3-2 is selected.
Proposal 4:
When ranking the remaining available or preferred PSSCH resources, the UE should first attempt to select a subset from “preferred” resources in Step 2. If the subset is less than a min. size, the UE in Step 3-2 randomly selects from “available” resources.

Conclusion
In this contribution, we provide our summary view and recommendation on the identified options for sensing and transmission resource selection. In summary we propose:
Proposal 1:
Option 2-1 is selected
Proposal 2:
In Step 2 after “excluding” certain resources, the UE will classify resources as either “available” or as “preferred” when the priority of its own intended data transmission is lower than indicated by a decoded SA.
Proposal 3:
Option 3-2 is selected.
Proposal 4:
When ranking the remaining available or preferred PSSCH resources, the UE should first attempt to select a subset from “preferred” resources in Step 2. If the subset is less than a min. size, the UE in Step 3-2 randomly selects from “available” resources.
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