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1 Introduction
This contribution aims at addressing the remaining issues for Tx carrier selection. Compared with the earlier version, this revision removes those discussions which were already concluded in the last meeting, and focuses more on the aspects which have not been discussed yet.
2 Exceptional case for Tx carrier selection
In RAN2 #101bis meeting, the agreements with respect to the initial carrier (re)selection (i.e. to select a carrier which has not yet been selected) were achieved as follows [1]:

	Agreements

1: For the initial carrier (re)selection (not for the carrier keeping), there is a per PPPP per carrier CBR threshold (i.e. absolute CBR value).

2: For the carrier keeping, there is another per PPPP per carrier CBR threshold (i.e. absolute CBR value).

3: Final TX carrier selection is done based on the lowest CBR value. 


For the case where there is at least one (pre)configured carrier satisfying the CBR restriction (i.e. its CBR is below the corresponding CBR threshold), the UE can (re)select the actual carrier(s) based on the above agreements. 
However, there may still be the exceptional case where all the (pre)configured carriers’ CBRs are above the indicated CBR thresholds; In this case, the above agreements cannot be applied, because there are now no candidate Tx carriers available for the UE to select from. Clearly, for this exceptional case V2X sidelink transmission should not be prohibited completely. A reasonable solution is that the UE can still have a chance to select carrier(s) to transmit its V2X packets, but turns to rely on the CBR-based L1 parameter adaptation as in Rel-14 V2X. 
According to the above analysis, we have the following proposal for how to determine the candidate carrier set for Tx carrier selection in the exceptional case where no candidate carrier available based on CBR-PPPP restriction.
Proposal 1: A UE shall select carrier(s) among the set of candidate carriers which satisfy the "CBR-PPPP" criterion (i.e. carrier's CBR below the configured threshold), if possible. If none of the configured carriers meets this criterion, each carrier is considered as a candidate carrier able to be selected.
For the normal case, i.e. there is at least one (pre)configured carrier satisfy the CBR requirement, RAN2 has agreed that “Final TX carrier selection is done based on the lowest CBR value” [1]. To have a uniform solution to make the UE can select available resources as much as possible, we think this agreement can also be extended to the exceptional case mentioned in section 2.

Proposal 2: UE shall select final Tx carrier(s) with lowest CBR(s) among all (pre)configured carriers, for the exceptional case where the CBRs on all carriers are above their associated CBR thresholds respectively.

3 How many carriers can be selected when Tx carrier selection is triggered
Another issue that needs to be addressed is how many carriers can be selected when Tx carrier selection is triggered. Towards this issue, it should be noted that for each time of carrier selection, the UE may decide to either add, decrease or change carrier(s), not only switching a carrier from one to another. Concerning whether to add, decrease or change, a number of factors may need to be taken into account, including (but not limited to) the UE's Tx capability, applicable carrier sets of various packets (indicated by upper layer), service type and QoS requirements, the congestion status of each carrier, amount of the awaiting data, etc. In such a complicated circumstance, we definitely cannot enumerate all above factors one by one; nor can we expect to specify a unified framework that can balance all above factors perfectly, especially considering the limited time left for the WI. 
As a result, we think that the UE itself can well coordinate these factors well, and propose to leave this issue (i.e. how many carriers to select for each time of carrier selection) to UE implementation for simplicity. The UE can by itself decide whether to select zero carrier, one carrier (switch) or more carriers which respectively correspond to decreasing, switching and adding carrier(s). So we have proposal 3 as follows.  

Proposal 3: For each time of Tx carrier selection, how many carriers (zero, one or more) are selected can be left to UE implementation. 
Besides what was discussed above, it has always been said that the carrier selection should be performed in the applicable carrier set instructed by the upper layer for the data to be sent. However, due to the fact that different V2X services can have different applicable carrier sets, we have not yet answered the question "which applicable carrier set the carrier(s) should be selected from" in case UE has  V2X packets of different V2X services available for transmission. If we follow Proposal 3, this question can be easily answered in a way with no extra standard impact. In particular, the UE can select some sidelink logical channel(s) (zero, one or more) based on UE implementation; then, for each of these selected logical channels, it selects carrier(s) based on CBR and PPPP within the logical channels' applicable carrier set indicated by the upper layer.

Proposal 3a: When carrier selection is triggered, the UE selects sidelink logical channel(s) (zero, one or more) for which it will select carrier(s) based on UE implementation. For each selected logical channel, the UE selects carrier(s) based on CBR and PPPP in its applicable carrier set. 
4 Trigger for Tx carrier selection

In the last RAN2 meeting, it was agreed that “All Rel-14 and Rel-15 resource reselection triggers shall be considered as triggers for carrier reselection” [1], and all these conditions mentioned are actually only those for the resource reselection of resource reservation (i.e. transmissions of multiple MAC PDUs). Whether the resource selection of the one-shot transmission can be used to trigger carrier reselection has not been decided yet. 

From our point of view, considering RAN2 has the consensus that frequent carrier selection should be avoided as much as possible, we do not think the one-shot transmission can be used. The main reason is that multiple sidelink processes (may be up to 8 per carrier) may be simultaneously selected by the MAC eneity to perform one-shot transmission without any constraint as per current Spec, and frequent resource selection will be triggered in each sidelink process for one-shot transmission. This can further lead to over-frequent carrier (re)selection as a result.
Proposal 4: The triggers of the resource selection for one-shot transmission should not trigger Tx carrier selection.
5 Conclusion

This contribution discusses the remaining issue on the Tx carrier selection and provides the potential solutions, the proposals are: 

Proposal 1: A UE shall select carrier(s) among the set of candidate carriers which satisfy the "CBR-PPPP" criterion (i.e. carrier's CBR below the configured threshold), if possible. If none of the configured carriers meets this criterion, each carrier is considered as a candidate carrier able to be selected.
Proposal 2: UE shall select final Tx carrier(s) with lowest CBR(s) among all (pre)configured carriers, for the exceptional case where the CBRs on all carriers are above their associated CBR thresholds respectively.
Proposal 3: For each time of Tx carrier selection, how many carriers (zero, one or more) are selected can be left to UE implementation. 

Proposal 3a: When carrier selection is triggered, the UE selects sidelink logical channel(s) (zero, one or more) for which it will select carrier(s) based on UE implementation. For each selected logical channel, the UE selects carrier(s) based on CBR and PPPP in its applicable carrier set. 

Proposal 4: The triggers of the resource selection for one-shot transmission should not trigger Tx carrier selection.
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