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1 Introduction
As discussed during RAN2#95-bis, the way the SL_RESOURCE_RESELECTION_COUNTER currently handled in MAC specification might be subject to some misbehaviors and it might not fully address varying traffic periodicities. In the email discussion [1], some possible issues related to the SL reselection counter have been identified. 
In [2], RAN2 shared its view on the resource reservation issues, and these are summarized below: 

	- There is a deadlock issue for the traffic termination. 

- The deadlock issue in the case of traffic termination can be solved by performing resource selection when there is no more resources in the configured sidelink grant and if there is new MAC PDU to be transmitted.  It can also be solved by decrementing the counter at every transmission opportunity, regardless of MAC PDU transmissions.  

- There is no deadlock issue for the case where the periodicity changes (e.g. from 500ms to 1s), if 10*SL_RESOURCE_RESELECTION_COUNTER is used by RAN1.
- Majority view from RAN2 is that the stealing issue can be solved if the UE reselects after N consecutive skipped transmission opportunities. This solution can also solve the deadlock issue, if the 10*SL_RESOURCE_RESELECTION_COUNTER mechanism is not there.  It is up to RAN1 what the value of N should be, if such solution is chosen.


Taking the above into consideration, RAN1 in [3] discussed that these 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.
In this contribution, we further elaborate on such issues and propose a solution. Further, we provide CRs in [4] and [5] to revisit the legacy SL reselection counter behaviour.
2 Discussion

In [1] and [2], the following issues have been identified:
1. 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 does not do resource reselection.

2. Traffic termination issue: After reserving multiple transmission opportunities, UE stops V2X transmissions e.g. for some time, so all remaining opportunities reserved by the UE are not used which leads to resource waste. 

3. 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.
In the following, we dig a bit more into the details of the above issues and how to mitigate them.
2.1 Deadlock issue
As per current MAC specification, the SL reselection counter is decremented after transmission of every transport block, so that when it reaches 0 the UE will re-initialize the SL reselection counter to a value in the interval [5, 15]; after that the UE will perform resource reselection (with a certain probability) by booking another set of resources based on the newly selected SL reselection counter.
However, it might occasionally happen that the UE does not have any MAC PDU to transmit even though there is a transmission opportunity available. This would lead to a situation in which the SL reselection counter will never go to 0 before running out of all resources in the configured grant (the 10x multiplier does not work considering the periodicity may change between 20ms and 1s), thereby the UE does not  do resource reselection. 
Observation 1 In current specification, in case of no MAC PDU transmission, the SL reselection counter might never reach 0. This would lead to a deadlock, since the UE would not be able to perform resource reselection again.
2.2 Traffic termination issue

As highlighted in Section 2.1, it might occasionally happen that the UE does not have any MAC PDU to transmit even though there is a transmission opportunity available. Further, there are cases when a UE stops V2X transmissions, e.g., for a short time. In such cases, the remaining reserved opportunities will not be used by the UE (and instantly by neighboring UEs sensing the channel). Such resource usage inefficiency increases in the case when multiple booked transmission opportunities are left unused. 

Observation 2 Resource usage inefficiency increases in the case when multiple booked transmission opportunities are left unused due to temporary traffic termination.
2.3 Stealing issue
In the case when many booked transmission opportunities are left unused due to temporary traffic termination or when the UE does not have any MAC PDU to transmit, these resources might look like free (i.e. not booked) for neighboring UEs, which are sensing the channel. Therefore, if those UEs try to use the resources which another UE has previously booked, collisions might occur. 
Although this issue might look severe, it is worth noting that UEs make an average of the sensing results over a sensing window of 1 second. Therefore, if a booked resource is left unused only sporadically, it is likely that the average RSSI of that resource will be still high enough to prevent neighboring UEs from using it. For this reason, it seems reasonable to assume that a booked resource might be “stolen” by other UEs only if that resource will be left unused for several consecutive occasions.
Observation 3 The issue of UEs “stealing” a booked resource might become relevant only if that resource is left unused for several consecutive transmission opportunities.
Given the above three issues, new conditions should be introduced for triggering resource reselection. The proposal from RAN1 can be used to solve the issues, which are outlined below. Specifically, condition i) can be used to solve the deadlock problem, and condition ii) and iii) can be used to solve the stealing problem.
Proposal 1 Given the issues with deadlock, traffic termination, and resource stealing, RAN2 agrees that resource reselection is triggered if any of the following three conditions is met:

i. There is no more resources in the configured sidelink grant and there is new MAC PDU to be transmitted.

ii. UE does not transmit on consecutive transmission opportunities for one second.

iii. 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.
3 Conclusion

In section 2 we made the following observations:
Observation 1
In current specification, in case of no MAC PDU transmission, the SL reselection counter might never reach 0. This would lead to a deadlock, since the UE would not be able to perform resource reselection again.
Observation 2
Resource usage inefficiency increases in the case when multiple booked transmission opportunities are left unused due to temporary traffic termination.
Observation 3
The issue of UEs “stealing” a booked resource might become relevant only if that resource is left unused for several consecutive transmission opportunities.


Based on the discussion in section 2 we propose the following:
Proposal 1
Given the issues with deadlock, traffic termination, and resource stealing, RAN2 agrees that resource reselection is triggered if any of the following three conditions is met:
i.
There is no more resources in the configured sidelink grant and there is new MAC PDU to be transmitted.
ii.
UE does not transmit on consecutive transmission opportunities for one second.
iii.
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.
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