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1 Introduction
In this contribution, we identify an issue for resource reselection which is caused by the introduction of Tx carrier (re)selection in the existing TS 36.321 [1], and propose a corresponding solution.
2 Issue on resource reselection in existing TS 36.321 
Based on the latest TS 36.321[1], all the resource reselection triggers are considered as also the triggers for carrier (re)selection. Once carrier (re)selection is triggered due to the resource reselection for a sidelink process, carrier (re)selection is performed as per subclause 5.14.1.5, and at any specific time the so called “selected carrier(s)” in the existing TS 36.321 are those which were selected in the carrier (re)selection procedure performed last time. 

In addition, as per the resource reselection procedure cited below [1], the trigger conditions of resource reselection, which are also those of carrier (re)selection, are specified to be only checked for each sidelink processes associated with the selected carrier(s), whereas resource reselection condition are not allowed to be checked for any sidelink process associated with a carrier not selected at the moment. 
Table 1. Resource reselection procedures in Rel-15 V2X [1]

	[…]

-
if the MAC entity is configured by upper layers to transmit using pool(s) of resources in one or multiple carriers as indicated in subclause 5.10.13.1 of [8] based on sensing, or partial sensing, or random selection only if upper layers indicates that transmissions of multiple MAC PDUs are allowed according to subclause 5.10.13.1a of [8], and the MAC entity selects to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, and data is available in STCH associated with one or multiple carriers, the MAC entity shall for each Sidelink process configured for multiple transmissions on a selected carrier according to subclause 5.14.1.5:
-
if SL_RESOURCE_RESELECTION_COUNTER = 0 and when SL_RESOURCE_RESLECTION_COUNTER was equal to 1 the MAC entity randomly selected, with equal probability, a value in the interval [0, 1] which is above the probability configured by upper layers in probResourceKeep; or

-
if neither transmission nor retransmission has been performed by the MAC entity on any resource indicated in the configured sidelink grant during the last second; or

-
if sl-ReselectAfter is configured and the number of consecutive unused transmission opportunities on resources indicated in the configured sidelink grant is equal to sl-ReselectAfter; or

-
if there is no configured sidelink grant; or

-
if the configured sidelink grant cannot accommodate a RLC SDU by using the maximum allowed MCS configured by upper layers in maxMCS-PSSCH and the MAC entity selects not to segment the RLC SDU; or

NOTE:
If the configured sidelink grant cannot accommodate the RLC SDU, it is left for UE implementation whether to perform segmentation or sidelink resource reselection.
-
if transmission(s) with the configured sidelink grant cannot fulfil the latency requirement of the data in a sidelink logical channel according to the associated PPPP, and the MAC entity selects not to perform transmission(s) corresponding to a single MAC PDU; or

NOTE:
If the latency requirement is not met, it is left for UE implementation whether to perform transmission(s) corresponding to single MAC PDU or sidelink resource reselection.

-
if a pool of resources is configured or reconfigured by upper layers:
-
clear the configured sidelink grant, if available;
-
trigger the TX carrier (re-)selection procedure as specified in sub-clause 5.14.1.5;

-
if the carrier is (re-)selected in the Tx carrier (re-)selection according to sub-clause 5.14.1.5, the following is performed on the selected carrier:
-
select one of the allowed values configured by upper layers in restrictResourceReservationPeriod and set the resource reservation interval by multiplying 100 with the selected value;

 […]

 […]


Observation1: As per the current specification, resource reselection trigger conditions can only be checked for the sidelink processes associated with selected carrier(s), but cannot be checked for any sidelink process whose associated carrier is not selected.
Unfortunately, the restriction as shown in Observation 1, which was added to resource reselection procedure because of the introduction of Tx carrier (re)selection, results in the following technical problems for carrier (re)selection and resource reselection, and makes them unable to work normally:

1) Carrier/resource reselection cannot be triggered to select resources for the data of a new service which first arrives, making the service unable to be transmitted for a long time: Since different services have different applicable carriers as per the upper layer configuration [2], it is very likely that when the data of a new service first arrives, the UE's selected carriers at the moment are only applicable for other services but none of them falls into the applicable carriers of this new service. In this case, the UE should have been created a sidelink process on an applicable carrier of this new service, so as to trigger carrier/resource reselection and select available resources for the transmission of the new service by the sidelink process created. However, this can no longer be achieved now, since, as per Observation 1, no carrier/resource reselection can be triggered for the sidelink process created for such a purpose, since it is not on any selected carrier. As a result, the UE has to rely on the carrier (re)selection triggered by the sidelink processes on other carriers, and this is likely to lead to a long period of time for waiting, making this service unable to be transmitted for a long time.
2) Resource reselection cannot be performed on some sidelink processes, even if trigger conditions are met for these processes whose sidelink grant should not be used anymore: This can happen to a sidelink process which already has a configured sidelink grant on a selected carrier, but the carrier is no more selected after the next time of carrier (re)selection performed. For instance, suppose that sidelink process 1 which is associated with carrier 1 is now having a configured sidelink grant; then a carrier (re)selection is triggered by sidelink process 2 on another carrier, and carrier 1 is no longer selected (e.g. CBR becomes higher). Then, even if any of the trigger condition is actually met for sidelink process 1 (e.g. no transmission in the last 1 second, sl-ReselectAfter is reached, etc.) afterward, resource reselection will not take place for sidelink process 1 and the configured sidelink grant will be kept as it is, as the trigger conditions cannot be checked for sidelink process 1 at all as per Observation 1. As a result, sidelink process 1 improperly keeps a configured sidelink grant which actually should not be used any longer. This means, the restriction in Observation 1 now affects the legacy UE behaviour on resource reselection, leading to the consequence that the triggers are unable to take any effect in some cases, which is obviously unacceptable.
3) The UE may use outdated sidelink grants that cannot reflect latest sensing result on some sidelink processes, which leads to potential performance degradation: This is a consequence resulting from above bullet 2. Specifically, when resource reselection is triggered for a sidelink process, the configured sidelink grant of this sidelink process shall be updated based on the new sensing results provided by PHY at this moment. However, in case the carrier associated with a sidelink process is not selected anymore, there is no way for the configured sidelink grant of this sidleink process to be updated via resource reselection based on new sensing results, and the UE keeps using the outdated sidelink grant selected before. This is likely to impact the transmission performance, as the outdated sidelink grant cannot reflect the latest sensing result and should not be used accordingly. 
As a summary, to restrict resource reselection to be only performed on the selected carriers as in the current TS 36.321 can result in the following technical problems: 
Observation 2: Restricting resource reselection to be performed only on "a selected carrier according to subclause 5.14.1.5" as in existing TS 36.321 can result in the following problems, making the resource reselection unable to work normally:
· Carrier/resource reselection cannot be triggered to select resources for the data of a new service which first arrives, making the service unable to be transmitted for a long time;
· Resource reselection cannot be performed on some sidelink processes, even if trigger conditions are met for these processes whose sidelink grant should not be used anymore;
· The UE may use outdated sidelink grants that cannot reflect latest sensing result on some sidelink processes, which leads to potential performance degradation.
3 Potential Solution
Due to the problems in Observation 1, it is first obvious that the restriction "on a selected carrier according to subclause 5.14.1.5" in the existing TS 36.321 needs to be removed. 
Proposal 1: Remove the restriction "on a selected carrier according to subclause 5.14.1.5" from the resource reselection trigger conditions in TS 36.321. 
After the removal, resource reselection trigger conditions will be checked for each sidelink process as in legacy Rel-14 V2X, and on meeting any of the trigger condition for a sidelink process, the configured sidelink grant will be cleared first and carrier (re)selection will be triggered according to subclause 5.14.1.5. 

However, it should also be noted that there is still the case where a sidelink process associated with a carrier currently selected has a configured sidelink grant, but it associated carrier is no longer selected after the Tx carrier (re)selection triggered a moment later. Obviously, if a carrier is not selected, it means that the UE should not use sidelink resources on that carrier to transmit data any longer; thus the configured sidelink grant of the aforementioned sidelink process, whose associated carrier is no more selected, should not be kept either. Moreover, if the configured sidelink grant of that sidelink process is not cleared, there is a risk that, as shown above in Section 2, the UE will use the "outdated" configured sidelink grant which is no more based on the latest sensing result, once the carrier of this sidleink process is selected back again sometime later. 
To this end, we think the reasonable UE behaviour for the above case should be simply to clear a sidelink process, if the carrier associated with this sidelink process is not selected in Tx carrier (re)selection, so that any configured sidelink grant selected on this carrier previously will not be misused afterward..
Proposal 2: Clear a sidelink process, if its associated carrier is not selected anymore in the Tx carrier (re)selection procedure. 
A CR is also provided in [3] to implement Proposal 2 into the specification. RAN2 is suggested to adopt that CR.
4 Conclusions
In this contribution, we discussed potential issues for resource reselection in the existing TS 36.321 due to the introduction of Tx carrier (re)selection, and propose potential solutions to solve it. Observations and Proposals are placed as follows:
Observation1: As per the current specification, resource reselection trigger conditions can only be checked for the sidelink processes associated with selected carrier(s), but cannot be checked for any sidelink process whose associated carrier is not selected.

Observation 2: Restricting resource reselection to be performed only on "a selected carrier according to subclause 5.14.1.5" as in existing TS 36.321 can result in the following problems, making the resource reselection unable to work normally:

· Carrier/resource reselection cannot be triggered to select resources for the data of a new service which first arrives, making the service unable to be transmitted for a long time;
· Resource reselection cannot be performed on some sidelink processes, even if trigger conditions are met for these processes whose sidelink grant should not be used anymore;
· The UE may use outdated sidelink grants that cannot reflect latest sensing result on some sidelink processes, which leads to potential performance degradation.
Proposal 1: Remove the restriction "on a selected carrier according to subclause 5.14.1.5" from the resource reselection trigger conditions in TS 36.321. 

Proposal 2: Clear a sidelink process, if its associated carrier is not selected anymore in the Tx carrier (re)selection procedure.  
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