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1 Introduction
As discussed during last RAN2#95-bis, the way the SL_RESOURCE_RESELECTION_COUNTER is 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 this contribution, we further elaborate on such issues and propose a solution.
In [2], we provide a CR to revisit the legacy SL reselection counter behaviour.
2 Discussion

In [1], the following issues have been identified
1. The deadlock issue: it implies that in some cases the SL reselection counter might not go to zero thereby impeding a UE from performing resource reselection.
2. The stealing issue: it might occur when a booked resource is not used for some transmission opportunities, which induces neighbouring UEs to “steal” such booked resource. This might happen for example if the UE has booked resources with a too short resource reservation interval with respect to the actual packet generation periodicity.
3. The latency issue: it might occur when the UE needs to transmit a MAC PDU but the next booked resource is too far away in time. This might happen for example if the UE has booked resources with a too large resource reservation interval with respect to the actual packet generation periodicity.
In the following, we dig a bit more into the details of the above issues, and proposed a solution.
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 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, thereby refraining the UE from doing 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 again resource reselection.

2.2 “Stealing” issue
As highlighted in previous 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. If many booked transmission opportunities are left unused, those 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 enough high 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 2 The issue of UEs “stealing” a booked resource might become relevant only if that resource is left unused for several consecutive transmission opportunities.

2.3 Latency issue
The latency issue might occur when the UE suddenly needs to transmit a new MAC PDU, but the current resource reservation interval is too large with respect to the packet delay budget of that MAC PDU. One possible solution discussed in [1] is to perform resource reselection when the latency requirement of the MAC PDU to be transmitted are not going to be fulfilled. 
However, capturing a “latency-aware” resource reselection mechanism in MAC might not be straightforward and it might introduce some cross-layer violation, since MAC does not deal with service requirements. Additionally, the shorter periodicity of the new MAC PDU might just be occasional, e.g. due to change of vehicle direction, or sudden vehicle acceleration, so that keeping the original resource reservation interval seems more beneficial. In fact, performing resource reselection for only occasional periodicity changes might be detrimental and it might eventually lead to the already described “stealing” issue. 
Observation 3 Capturing a latency-aware resource reselection mechanism in MAC might not be straightforward since MAC does not deal with service requirements.
Observation 4 Shorter periodicities might just be occasional, e.g. due to change of vehicle direction, or sudden vehicle acceleration. Hence, not performing resource selection when a new MAC PDU with shorter periodicity has to be transmitted might be beneficial to avoid the “stealing” issue.
2.4 Solution

Rather than specifying separate solutions for each of the above issues, it is suggested that RAN2 aims at a solution which can work reasonably well in all cases. 
In our opinion, the most interesting solutions discussed in [1] that can mitigate at the same time all the above issues without further complicating the specification are the following:
1. The SL reselection counter is decremented at every transmission opportunity, no matter if there is MAC PDU available for transmission or not. 
a. Whenever a UE leaves unused a certain amount of consecutive transmission opportunities, e.g. two transmission opportunity, the UE performs reselection, i.e. it re-initializes the SL reselection counter and books another set of resources
2. The SL reselection counter is decremented after each TB transmission. i.e. as in legacy. 
a. Whenever a UE leaves unused one transmission opportunity, the UE performs reselection, i.e. it re-initializes the SL reselection counter and books another set of resources.
Option 1 has the merit that number of transmission opportunities that can be left unused can be more than one, e.g. it can be specified that the UE should reselect after two (or more) unused transmission opportunities, hence limiting the amount of reselection procedures. However, this requires to change the way the SL resource reselection counter is currently decremented in legacy. In fact, if it happens that only one transmission opportunity is left unused, the deadlock issue would occur again.
In Option 2, instead, the number of unused transmission opportunities cannot be more than one, if we want to avoid the deadlock.  This option might increase the amount of reselection procedure, but it has the merit that the legacy mechanism to decrement the SL resource reselection counter can be kept.
Proposal 1 The SL reselection counter is decremented as in legacy, i.e. after every TB transmission.
Proposal 2 Whenever a UE leaves one transmission opportunity unused, the UE performs reselection, i.e. it re-initializes the SL reselection counter and selects another set of resources.
To solve the latency issue, it seems that current standard already provides tools to solve this issue: e.g. based on UE implementation, the UE can perform “one-shot” transmission, or book another set of resources using the other available booking process. Additionally, it seems that Proposal 1 and Proposal 2 already contribute to alleviating this issue.
Proposal 3 Current specification already allows to mitigate the latency issue, i.e. the UE can perform one-shot transmission or select another set of resources using the other available booking process.
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 again resource reselection.
Observation 2
The issue of UEs “stealing” a booked resource might become relevant only if that resource is left unused for several consecutive transmission opportunities.
Observation 3
Capturing a latency-aware resource reselection mechanism in MAC might not be straightforward since MAC does not deal with service requirements.
Observation 4
Shorter periodicities might just be occasional, e.g. due to change of vehicle direction, or sudden vehicle acceleration. Hence, not performing resource selection when a new MAC PDU with shorter periodicity has to be transmitted might be beneficial to avoid the “stealing” issue.


Based on the discussion in section 2 we propose the following:
Proposal 1
The SL reselection counter is decremented as in legacy, i.e. after every TB transmission.
Proposal 2
Whenever a UE leaves one transmission opportunity unused, the UE performs reselection, i.e. it re-initializes the SL reselection counter and selects another set of resources.
Proposal 3
Current specification already allows to mitigate the latency issue, i.e. the UE can perform one-shot transmission or select another set of resources using the other available booking process.
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