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1 Introduction
In RAN1 #85 meeting, UE autonomous resource selection based on sensing has been discussed in RAN1, and an LS was sent to RAN2 [1].
	UE behavior for resource (re)selection in UE autonomous resource selection mode:
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.
· <options are removed here>
· Step 3: UE selects its transmission resource from the resources not excluded by (Down select one among the following options)
· <options are removed here>
· FFS how to select resources for a wideband transmission based on the energy/power measurement above.
Details of parameters defining the timeline of UE autonomous resource selection behavior:
Agreement:
· The values of a and b are fixed

· b > 0

· Confirm the working assumption “The values a and b are common for V2V UEs”
· a = 1000 + b
· All the decoded SA transmissions in TTI [n-a, n-b) are taken into account.
· A decoded SA which is associated with data transmissions in data resource(s) at any TTI [n-a, n-b) and transmitted earlier than TTI n-a is taken into account.
· FFS: If UE skips sensing on sub-frame m, for e.g.: due to its own transmission in sub-frame m, it excludes resources in subframes at m+100*k in the resource (re)selection (if triggered), until it is able to perform sensing in those sub-frames. 

· FFS on the following:
· c > 0

· c, d <= 100
· FFS how to further restrict the selection of c and d, e.g., to fulfill the latency requirement
· FFS on the details of e, e.g., the receiver UE assumption on the transmitter UE behavior in reusing the same resource.
Conditions triggering resource reselection in UE autonomous resource selection mode:
Agreement:
· 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,
· eNB implicitly triggers reselection whenever the resource pool configuration is changed
· Dedicated signalling is used for RRC_Connected UEs and broadcast signalling is used for RRC_Idle UEs
· FFS whether some information needs to reported from UE to eNB
· FFS other triggers that may be defined by RAN2,




 In this contribution, we will discuss the issues left for this mechanism and how this procedure can be introduced into specifications.
2 Function split between MAC and PHY
The procedure of sensing based mode 2 includes:
· Step-1: if the UE has V2V messages for transmission, the UE should trigger sensing and resource selection;
· Step-2: a subset of available candidate resources should be provided based on sensing results;
· Step-3: the UE autonomously selects resources from the available resource subset, and decides whether and how long to continuously use the selected resources periodically. 
· Step-4: the UE triggers resource reselection if the UE has V2V messages for transmission, at least when the  reselection conditions agreed by RAN1 is met.
Which steps above should be specified in which layer (MAC or PHY) should be decided first. The UE triggers sensing and resource (re)selection only if the UE has V2V messages for transmission. According to current LTE modeling, only the MAC layer can be aware of whether the UE has data for transmission. Therefore, it is reasonable for the MAC layer to trigger sensing and resource (re-)selection. 
According to RAN1 agreements, the UE should exclude resources which are reserved by other UEs according to decoded SCIs and the estimated energy (based on the energy measurements performed in the sensing window) in the associated data resource. As only the PHY layer can obtain this information, it is reasonable for the PHY layer to provide the available candidate resource subset to MAC. 
Similar to the legacy Mode 2 procedure in Rel-12/13, the MAC layer is responsible to select sidelink resources from the candidate available resource subset provided by the PHY, and reserve resources on the same frequency periodically as “configured grants”. The number of the reserved resources should be selected according to RAN1 agreements.
Proposal 1: MAC layer is responsible to trigger resource selection and reselection. PHY layer should provide the available resource subset to MAC based on sensing. MAC layer should select resources from this subset, and reserve a number of resources periodically.
3 Resource (re-)selection triggering
· Triggering of semi-persistent resource selection
If a sidelink logical channel has data for transmission, which is observed to be arriving periodically then according to appropriate UE implementation the MAC layer should trigger (re-)selection of resources for semi-persistent transmission. The MAC layer should select sufficient resources to accommodate the data in the specific SL logical channel from the candidate resource subset provided by the PHY. The UE should also reserve resources on the same frequency for several transmission times periodically, which can be seen as “configured grants” as defined for legacy D2D.
However, if the UE has already selected “configured grants” for a specific SL logical channel, the UE should not trigger resource (re-)selection again for the same SL logical channel.
Proposal 2: For a given sidelink logical channel, the UE should trigger (re-)selection of semi-persistent resources only if: 1) the sidelink logical channel has data for transmission; 2) the data of the sidelink logical channel arrives periodically, according to UE implementation based observation; 3)and the UE has no semi-persistent resources selected for the specific sidelink logical channel.
· Triggering of one-shot resource selection
There are some cases when the UE may not need to reserve several semi-persistent resources. For example, the data of the sidelink logical channel arrives aperiodically or does not have regular message size. In this case, it is reasonable for the UE to select one-shot sidelink resource.
For another case, if semi-persistent resources have already been selected for a sidelink logical channel, but there is a burst increase of the message size, so that the selected resource is not sufficient to accommodate the whole message. In this case, after a part of a message is transmitted in the semi-persistent resource, it is beneficial to select another one-shot resource to accommodate the remaining part of the message.
Proposal 3: The UE may trigger resource selection of one-shot sidelink resources, 1) if the data of the logical channel arrives aperiodically or does not have regular message size, according to UE implementation based observation; or 2) if there is some data left in the logical channel which has been configured with semi-persistent resources, after the semi-persistent resource is used up in a TTI.
4 Resource selection and reservation
The physical layer should provide candidate resource subset to the MAC layer based on sensing results, upon being triggered by MAC. As the physical layer should continuously perform sensing, in most cases, the PHY can provide a candidate resource subset based on sensing immediately to MAC in the same TTI for triggering. In some case, e.g., the UE is just configured with a resource pool for less than 1 second, PHY does not have full sensing information if the MAC layer triggers resource (re-)selection, so that the resource (re)selection cannot be performed at once. In this case, and in order not to delay the transmission, is beneficial for the physical layer to consider all resources to be available resources, and provide the candidate resource subset immediately. 
Nearby UEs may have similar sensing results and obtain similar available resources based on sensing. In order to reduce the collision possibility, the MAC layer can randomly select a resource from the available resources provided by PHY. 
Proposal 4: The MAC layer randomly selects a resource from the resource subset provided by PHY, in order to reduce potential collisions with nearby UEs.
In case that semi-persistent transmission is triggered, the MAC layer should consider the resources of the same frequency with a periodicity P (e.g., P=100ms) to be configured grants; and a counter should be set to be a value randomly selected in a range between 5 and 15 which is based on RAN1’s agreement so far.
According to RAN1’s working assumption, the counter decreases for every TB transmission, and the UE should trigger reselection if the counter expires. That means, the MAC layer should release the configured grants upon expiration of the counter and the MAC layer may trigger resource selection again according to Proposal 2.
Proposal 5: In case of semi-persistent transmission, the MAC layer should consider the resources of the same frequency with a periodicity P to be “configured grants”, and set a counter to be a value selected in a range between 5 and 15.
Proposal 6: The MAC layer should release the configured grants upon expiration of the counter, and may trigger resource reselection again according to Proposal 2.
5 Logical channel prioritization
The semi-persistent resources are selected for a specific logical channel, to which the data arrives periodically. Therefore, it is reasonable that these resources are used by the logical channel first even if the logical channel may not have the highest priority. Otherwise, the data in the logical channel for which the semi-persistent resources have already been selected may not be able to be actually transmitted, if the selected resources are used by other higher priority logical channels. For those higher priority logical channels, it is natural that other resources should be selected for their data.
After including the data of the logical channel associated with the semi-persistent resources, the remaining resources (if any) can be used for other logical channels.
Proposal 7: The semi-persistent resources which are selected for a given sidelink logical channel should be used by the sidelink logical channel first. After including the data of the logical channel, the remaining resources (if any) can be used for other logical channels.
The one-shot resource should be selected for the logical channel of highest priority first, and it is beneficial that the one-shot resources can be selected to accommodate the data in all logical channels which require one-shot resources. Therefore, one-shot resources do not need to be associated with specific sidelink logical channel, and can be used according to the existing LCP procedure.
Proposal 8: One-shot resources do not need to be associated with the sidelink logical channel, and can be used according to the existing LCP procedure.
6 Conclusion
In this contribution, we discussed the procedure of UE autonomous resource selection based on sensing. 
Proposal 1: MAC layer is responsible to trigger resource selection and reselection. PHY layer should provide the available resource subset to MAC based on sensing. MAC layer should select resources from this subset, and reserve a number of resources periodically.
Proposal 2: For a given sidelink logical channel, the UE should trigger (re-)selection of semi-persistent resources only if: 1) the sidelink logical channel has data for transmission; 2) the data of the sidelink logical channel arrives periodically, according to UE implementation based observation; 3)and the UE has no semi-persistent resources selected for the specific sidelink logical channel.
Proposal 3: The UE may trigger resource selection of one-shot sidelink resources, 1) if the data of the logical channel arrives aperiodically or does not have regular message size, according to UE implementation based observation; or 2) if there is some data left in the logical channel which has been configured with semi-persistent resources, after the semi-persistent resource is used up in a TTI.
Proposal 4: The MAC layer randomly selects a resource from the resource subset provided by PHY, in order to reduce potential collisions with nearby UEs.
Proposal 5: In case of semi-persistent transmission, the MAC layer should consider the resources of the same frequency with a periodicity P to be “configured grants,” and set a counter to be a value selected in a range between 5 and 15.
Proposal 6: The MAC layer should release the configured grants upon expiration of the counter, and may trigger resource reselection again according to Proposal 2.
Proposal 7: The semi-persistent resources which are selected for a given sidelink logical channel should be used by the sidelink logical channel first. After including data of the logical channel, the remaining resources (if any) can be used for other logical channels.
Proposal 8: One-shot resources do not need to be associated with the sidelink logical channel, and can be used according to the existing LCP procedure.
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