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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: 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.

In this contribution, we discuss the details of resource selection. 

Discussion
Data resource selection
The value of d should not be so large to meet latency requirement. UE shall exclude the time resources that are beyond the latency requirement from the message generation time. dmax can be determined in MAC layer. This exclusion may be incorporated in Step 2.
Proposal 1: dmax should not be so large to meet latency requirement. dmax can be determined in MAC layer.
It seems necessary to clarify the meaning of subframe “n”. Resource (re)selection is performed only when there is a message to transmit. Note that there is a similar statement for rel. 12/13 D2D in TS36.321.
Proposal 2: Subframe n is the reselection triggering subframe. UE can trigger resource (re)selection when UE has a packet to transmit. 
In step 3, we prefer option 3-2. 
· Step 3-1: UE measures and ranks the remaining PSSCH resources based on total received energy and selects a subset
· The subset consists of X% of resources with the lowest energy.
· X is configurable.
· Step 3-2: UE randomly selects one resource from the subset. 
Note that when X=100 pure random selection can be applied among non-excluded resources. 
Proposal 3: In step 3, option 3-2 is supported. 
We need to consider retransmission resources for a transport block (TB) to mitigate half duplex constraint and to have HARQ combining gain. In step 3, we need to clarify “resource” when retransmissions are applied. There are two alternatives. 
· Alt 1: Independent selection for each (re)transmission
· Each SA schedules transmission in a single subframe. Every transmission is accompanied with its own SA similarly to the PDSCH case. It may be challenging to include such independent resource allocation in a single SA. For HARQ combining, SA needs to have HARQ process ID, NDI, RV fields may be necessary. In addition, there will be some resource selection restriction between the initially selected resource and the next selected resource to reduce HARQ buffering. This limitation can be implemented in step 2. When a UE selects resources sequentially, the selected resource previously affects the resource exclusion. For example, UE selects an initial subframe n+d1, the outside resources from n+d1-a subframe to n+d1+a subframe, where a is (pre)configured by network or fixed value can be excluded in step 2. We note that the independent SA transmission (for every TB and every (re)transmission) is similar with downlink asynchronous HARQ operation. To reduce unnecessary UE buffering, time difference between (re)transmissions for a TB can be limited by a threshold. 
· Alt 2: Selection of a set of resources that includes all the (re)transmissions of a TB
· Each SA can schedule all the (re)transmission afterwards. There are several follow-up issues. 
· How many combinations of (re)transmission resource locations to be considered in the UE? If frequency location is different in initial and retransmissions, SA should indicate multiple frequency resource indication field. This causes the overhead in SA bit size. 
· How to indicate time/frequency location of (re)transmission resources in a single SA. T-RPT like mechanism can be used or multiple time offset between SA and data can be signaled via SA. 
Our preference is alt. 1 since alt. 1 can have common design of SA contents regardless of SA and data association and can reduce SA contents size. 
For retransmission resource selection, single carrier property should be taken into account. When a UE selects multiple transmission resources, UE should select the resource sequentially and resources from previously selected subframe(s) should be excluded.   
Proposal 4: Each SA schedules transmission in a single subframe.
Proposal 5: When a UE selects multiple transmission resources, UE should select the resource sequentially and resources from previously selected subframe(s) should be excluded.

SA resource selection 
cmin should ensure the processing time of transmitter UE. Since the sensing window does not include n-b subframe, If b=1, UE monitors from n-1001 subframe to n-2 subframe. After monitoring, UE selects the resource UE needs to transmit SA. If the least processing time is four subframes, UE can transmit SA n+2 subframe i.e.  cmin=-2+4=2. On the other hands, the resource selection is triggered in subframe n, the UE makes a decision at subframe n, UE can transmit its SA in n+4 subframe. Note that the current agreement about b needs to be changed. It is desirable that b=0 and the sensing window needs to include subframe n. If not, UE cannot reflect subframe n-1 and n.  
Proposal 6: In the sensing and SA transmission operation, UE processing time is necessary, i.e. c>=n+4.  
Based on sensing, data resource can be selected by UE. In RAN1 #84bis, it was agreed that in UE-autonomous resource selection mode, the time gap is chosen by the transmitting UE from a configurable range. The time gap between SA and data is signaled via SA. UE first select the resource for the associated data. Among the SA locations that can be associated with the selected data resource (e.g., in the time location restricted by the configured range of the time gap between SA and data), the steps in data resource selection can be applied for SA resource selection. Note that the threshold and X value can be different from those used for data resource selection. 
Proposal 7: Among the SA locations that can be associated with the selected data resource (e.g., in the time location restricted by the configured range of the time gap between SA and data), the steps in data resource selection can be applied for SA resource selection.
The main advantage of reservation operation is for a UE to estimate interference level for upcoming resources based on the sensing results of previous time window. In this operation, the reselections of many resources may have performance degradation. To reduce unnecessary resource reselection, SA resource should be reselected only when the associated data resource is reselected. 
Proposal 8: SA resource should be reselected only when the associated data resource is reselected.

Conclusion
We discussed details of data and SA resource selection. Based on the discussions, the following proposals were made:
Proposal 1: dmax should not be so large to meet latency requirement. dmax can be determined in MAC layer.
Proposal 2: Subframe n is the reselection triggering subframe. UE can trigger resource (re)selection when UE has a packet to transmit. 
Proposal 3: In step 3, option 3-2 is supported. 
Proposal 4: Each SA schedules transmission in a single subframe.
Proposal 5: When a UE selects multiple transmission resources, UE should select the resource sequentially and resources from previously selected subframe(s) should be excluded.
Proposal 6: In the sensing and SA transmission operation, UE processing time is necessary, i.e. c>=n+4.  
Proposal 7: Among the SA locations that can be associated with the selected data resource (e.g., in the time location restricted by the configured range of the time gap between SA and data), the steps in data resource selection can be applied for SA resource selection.
Proposal 8: SA resource should be reselected only when the associated data resource is reselected.
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