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1 Introduction
In the email discussion [1], it was raised the issue of frequent sidelink carrier switching. Most companies seem to agree that this issue might affect sidelink performances and it should be somehow tackled. Therefore, in this contribution, we focus on this issue and provide our view.

2 Discussion

It seems important to avoid frequent carrier switching and ping-pong effects between different carriers. The sensing procedure is based on continuously sensing the channel, to figure out which are the best resources in which a UE can transmit. In order to make the sensing procedure properly work, the system should be as stable as possible in terms of resource utilization consumption. If the transmitting resources are often changed, the sensing may not perform well, especially considering that a given resource should be sensed for at least one second, before determining whether it is available for transmission or not.

Therefore, with the same reasoning, also a given carrier, once selected should be kept as much as possible. Occasional congestion/interference variation or new packet priorities to transmit should be somehow filtered out from the carrier selection procedure.
Observation 1 In order to have a stable system, it is important to avoid frequent carrier switching, e.g. depending on occasional changes of interference/congestion or new packet types to transmit.

To this end, RAN1 has agreed the following in one of the previous meetings:

	From RAN1#90-bis agreements:

· From RAN1 perspective, once a carrier is selected, the same carrier is used for all MAC PDUs of the same sidelink process at least until resource reselection is triggered for that same sidelink process based on Rel-14 triggering conditions. 
· Note that the UE is not precluded to switch transmission chains between component carriers for different sidelink processes


Similar to RAN1, it is also proposed that RAN2 confirms this RAN1 assumption and that a given carrier shall be used by the UE, at least until resource reselection is triggered. Resource reselection is triggered according to legacy Rel.14 criteria, e.g. reselection counter goes to 0, sidelink grant smaller than the RLC SDU, latency requirements not fulfilled, etc. More insights on how to handle the existing resource reselection triggering mechanisms are given in our companion paper [2]. 
Proposal 1 RAN2 confirms RAN1 assumption, i.e. a given carrier shall be used by the UE at least until resource reselection is triggered for this carrier. Resource reselection is triggered following same rules of Rel-14. 
However, to avoid the issue observed in Observation 1, it is also important that when resource reselection is triggered this might not necessarily imply that the UE shall stop using a certain carrier. If this carrier can still be used, e.g. from a CBR level perspective, the UE should keep using it.

For example in [1], it has been proposed to introduce a timer, so that a carrier shall be used for at least a certain amount of time before switching it; or an additional CBR threshold may be considered to compensate for possible fluctuations of the congestion level which may induce unnecessary carrier switching. Without complicating too much the specification/implementation complexity, we believe that a CBR threshold could be enough. In this way, the UE shall continue to use a certain carrier, if the CBR level is still sustainable.

Proposal 2 The UE shall continue using the same carrier if the CBR level is still acceptable with respect to the PPPP to be transmitted, irrespective of whether resource reselection is triggered.

Obviously in case, there are no packets in the buffer with a PPPP value that can be transmitted in this carrier due to the CBR level, the UE shall stop using this carrier.

Proposal 3 If there are no packets in the UE buffer with a PPPP value that can be transmitted in this carrier, e.g. due to high CBR, the UE shall stop using this carrier when resource reselection is triggered.

 Regarding the usage of the CBR threshold, two possible alternatives are considered:

1. Introduce a CBR-offset threshold, so that if the CBR level of the current carrier at the resource reselection becomes worse than the CBR level at the time of the last resource reselection, carrier reselection is triggered.

2. Introduce an absolute CBR threshold, or a CBR hysteresis margin with respect to a certain CBR range, so that if the CBR level becomes worse than this level, carrier reselection is triggered.

Option 2 seems good enough. The drawback of option 1 is that if the CBR level was low at the time of initial carrier selection, it seems unreasonable to switch to another carrier. As such, in order to make option 1 properly work, the CBR-offset threshold should be different depending on the CBR level measured at the time of the initial carrier selection. But this would quite complicate quite much the specification impact.

On the other hand, option 2 seems simple and still efficient, i.e. for a given PPPP/CBR range combination, the (pre)configuration can indicate an absolute CBR threshold (or CBR margin with respect to a given CBR range) that can be sustained before stop using a certain carrier.

Proposal 4 For a given PPPP/CBR range combination, the (pre)configuration indicates a CBR threshold, above which the UE shall stop using a certain sidelink carrier.
3 Conclusion

In section 2 we made the following observations:
Observation 1
In order to have a stable system, it is important to avoid frequent carrier switching, e.g. depending on occasional changes of interference/congestion or new packet types to transmit.


Based on the discussion in section 2 we propose the following:
Proposal 1
RAN2 confirms RAN1 assumption, i.e. a given carrier shall be used by the UE at least until resource reselection is triggered for this carrier. Resource reselection is triggered following same rules of Rel-14.
Proposal 2
The UE shall continue using the same carrier if the CBR level is still acceptable with respect to the PPPP to be transmitted, irrespective of whether resource reselection is triggered.
Proposal 3
If there are no packets in the UE buffer with a PPPP value that can be transmitted in this carrier, e.g. due to high CBR, the UE shall stop using this carrier when resource reselection is triggered.
Proposal 4
For a given PPPP/CBR range combination, the (pre)configuration indicates a CBR threshold, above which the UE shall stop using a certain sidelink carrier.
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