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1 Introduction

RAN2 has discussed the following issues on resource reservation.

· Deadlock issue: After all the transmission opportunities have passed, if the SL_RESOURCE_RESELECTION_COUNTER value has not reached 0, it will never go to 0 as there is no resources in this sidelink process for transmitting new MAC PDUs. In this case, the UE is refrained from doing resource reselection.

· Traffic termination issue: After reserving multiple transmission opportunities, UE stops V2X transmissions e.g. for some time, so that all remaining opportunities reserved by the UE are not used. 

· Stealing issue: If a UE does not transmit in some reserved transmission opportunities, other UEs may observe that those resources are empty and reserve the same resources. In this case, transmissions from UEs may collide.

RAN2 has sent LS [1] to RAN1 and requests RAN1 to take above issues and some agreements of RAN2 into account. Then RAN1 reached following agreements: 
	· Proposal on R1-1613317
· RAN1 agrees that the issues can be solved under the current RAN1 specifications if resource reselection is triggered if any of the following three conditions is met:

· There is no more resources in the configured sidelink grant and there is new MAC PDU to be transmitted.
· UE does not transmit on consecutive transmission opportunities for one second.
· UE skips N consecutive transmission opportunities where N is (pre)configured from [1, 2, 3, 4, 5, 6, 7, 8, 9] and it is (pre)configured if this condition is used. 


According to the agreements of RAN1, all the deadlock, traffic termination and stealing issues can be solved. But there are still some issues left that have no consensus. In this contribution, we discuss some further consideration for resources (re)selection related issues.
2 Discussion
Resources reselection related issues
In this section, we discuss the count decrement issue and the number of counters necessary for the resource reselection.
· Issue1: How counter is decremented?
Two alternatives for the counter decrement have been discussed as follows:
Alternative 1: The counter is decremented after the last transmission of each MAC PDU
Alternative 2: The counter is decremented after each transmission opportunity regardless of whether there is a MAC PDU for transmission or not.
Based on the agreements of resource reselection by RAN1, both of the alternatives work and does not bring Deadlock, Traffic termination or Stealing issues. So both alternatives can be considered. Since the legacy MAC specification adopted the Alternative 1, it is suggested that we follow the description of the specification and only consider Alternative 1.
Proposal 1: The counter is decreased after the last transmission of each MAC PDU.
· Issue2: how many counters are needed?
Alternative 1: One counter only. As in legacy MAC specification, the UE reserves transmission opportunities equal to the number of SL_RESOURCE_RESELECTION_COUNTER which is randomly selected between [5, 15].
Alternative 2: Two counters. One counter SL_RESOURCE_RESELECTION_COUNTER is randomly selected between [5, 15], and is decremented after transmission of each MAC PDU. Another counter is set to 10*SL_RESOURCE_RESELECTION_COUNTER or another value determined by RAN1, and is decremented after each transmission opportunity in case of no retransmission and after each retransmission opportunity (i.e., regardless of whether there is a MAC PDU to transmit or not). The UE can perform reselection when either of the two counters reaches 0, whichever comes first. In other words, the second counter is used as a timer to limit the validity time of a configured SL grant.
Compared to alternative 1, alternative 2 seems more complicated. For the counter set to 10*SL_RESOURCE_RESELECTION_COUNTER, the UE should reserve transmission opportunities with the number of which is randomly selected between 10*[5, 15]. Since RAN1 agrees that the range of transmission opportunities is randomly selected between [5, 15], if the range changes to 10*[5, 15], we are not sure whether performance will be hurt. If RAN1 can prove that keep more transmission opportunities for one time will make the performance better due to reduce the number of resource reselections, it is suggested to change the range of SL_RESOURCE_RESELECTION_COUNTER directly and it is unnecessary to introduce two counters. So in our opinion, alternative 1 is simple and we suggest to adopt Alternative 1.
Proposal 2: It is suggested to adopt one counter only. As in legacy MAC specification, the UE reserves transmission opportunities equal to the number of SL_RESOURCE_RESELECTION_COUNTER which is randomly selected between [5, 15].
Other Resources (re)selection related issues
According to the agreements in RAN2#95 meeting, maximum number of resource booking process is fixed to 2. UE is allowed to use one shot transmission if two processes are not sufficient. In this section, we will further discuss how the UE performs booking or one-shot resource selection.
As we can see, multiple resource reservation processes may be activated only when certain periodic traffic pattern is detected for the data packets in the V2X sidelink logical channels. And the resource reserved should match the traffic characteristics (e.g. packet arrival periodicity, packet size, etc.) within specific logical channel(s). Therefore, it is natural to associate the reservation process with specific logical channel. 
Based on this premise, it is easy for the UE to perform resource (re)selection. Specifically, if the selected multi-transmission grant cannot accommodate a RLC SDU of the associated logical channel and the MAC entity selects not to segment the RLC SDU, the UE could reselect a new one-shot or multi-transmission grant. In addition, if the selected multi-transmission grant cannot meet the latency requirement of the associated data packets, the UE can also reselect a new one-shot or multi-transmission grant that can meet the latency requirement. 
Proposal 3: The sidelink process configured for multiple-transmission should be associated with specific logical channel. 
Proposal 4: If the selected multi-transmission grant cannot accommodate a RLC SDU of the associated logical channel and the MAC entity selects not to segment the RLC SDU, or the selected multi-transmission grant cannot meet the latency requirement, the UE can reselect a new one-shot or a multi-transmission grant.
On the other hand, if new traffic characteristic (e.g. new packet arrival periodicity, new packet size, etc.) is detected for the data packets in a V2X sidelink logical channel that is not associated with any booking process, and the number of activated multiple-transmission processes does not exceed the maximum value, the UE can select a new multi-transmission grant. Otherwise, if the number of activated multiple-transmission processes has reached the maximum value, the UE can select a new one-shot transmission grant.
In a word, suppose the multiple-transmission process is associated with specific logical channel, the UE only needs to detect traffic characteristic for each V2X sidelink logical channel separately and determine whether a multi-transmission grant should be selected. Considering the UE may have multiple periodical traffic activated, two resources booking process may be not enough, it is suggested to change the maximum number of resource booking process to 4.
Proposal 5: The maximum number of resource booking process is suggested to be 4, and the UE is allowed to use one shot transmission if four processes are not sufficient.
3 Conclusion
In this paper, we have discussed some further consideration for resources (re)selection related issues and give our proposals.
Proposal 1: The counter is decremented after the last transmission of each MAC PDU.
Proposal 2: It is suggested to adopt one counter only. As in legacy MAC specification, the UE reserves transmission opportunities equal to the number of SL_RESOURCE_RESELECTION_COUNTER which is randomly selected between [5, 15].
Proposal 3: The sidelink process configured for multiple-transmission should be associated with specific logical channel.
Proposal 4: If the selected multi-transmission grant cannot accommodate a RLC SDU of the associated logical channel and the MAC entity selects not to segment the RLC SDU, or the selected multi-transmission grant cannot meet the latency requirement, the UE can reselect a new one-shot or a multi-transmission grant.
Proposal 5: The maximum number of resource booking process is suggested to be 4, and the UE is allowed to use one shot transmission if four processes are not sufficient.
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