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1 Introduction
This contribution aims at addressing the remaining issues for Tx carrier selection.
2 How to determine the candidate Tx carrier set
In the last RAN2 meeting, how to determine a candidate Tx carrier set, based on CBR and PPPP, was discussed with the following agreements achieved [1]:
	Agreements


1: When UE performs Tx carrier selection using CBR and PPPP, Tx carrier selection based on a configuration of Rel-14 CBR-PPPP-TxConfigList is used as a baseline.

3: For Tx carrier selection, introduce new Rel-15 parameters on top of the Rel-14 CBR-PPPP-TxConfigList.


According to the latest progress, consensus was achieved that a new parameter defined on the top of Rel-14 CBR-PPPP-TxConfigList is used to assist a UE to determine whether a specific carrier within the applicable carrier sets provided by the upper layer can be selected based on the carrier's current CBR and the PPPP of the V2X packets to be sent. Regardless of what IE would be introduced for this new parameter, this parameter is to indicate a range of CBR, e.g. via a CBR upper bound, where a specific carrier can be selected (see our companion papers [2][3][4]). Then, the carriers whose CBR are below the associated CBR upper bound are treated as the candidate carriers to be selected. 
However, there may still be the case where all the (pre)configured carriers’ CBRs are above the indicated CBR upper bounds (to be added into SL-CBR-PPPP-TxConfigList). Clearly, for this 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 based on CBR and PPPP.
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 a configured upper bound). If none of the configured carriers meets this criterion, each carrier is then regarded as a candidate carrier able to be selected.
3 How to select the final carrier(s) 

In RAN2 #101 meeting, the agreements with respect to the final carrier selection were listed below:
	Agreements

…

2: Tx carrier selection based on (pre)configuration is performed in MAC layer. FFS on the need of LCP change.

….
4: FFS on how to select the final carrier(s) among the multiple candidate carriers in which the UE is capable to transmit. We will decide option out of two (i.e. based on CBR or leaving it to UE implementation) next meeting.


Since Tx carrier selection applies only to mode-4 UEs, the which carrier(s) are finally selected and thus used by the UE for subsequent transmissions can only be performed in a distributed way. For such a distributed mechanism, only a uniform UE behaviour can make performance predictable and thus under system control; this is also a prerequisite for the normal operation of the sensing-based resource selection. Thus, we do not think that the selection of the final carrier can be up to UE implementation; instead, each UE should select carrier(s) based on the actual CBR of each carrier. 

Considering the limited time left for the work item and in order to make UEs select the potentially "best-quality" carrier(s), we propose that the UE selects the final carrier(s) with lowest CBR levels.
Proposal 2: The UE selects the final carrier(s) with the lowest CBR levels among the candidate carrier set (as in Proposal 1).
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 one time of carrier selection, the UE may decide to either add, decrease or switch carrier(s), not only switching a carrier from one to another. Concerning whether to add, decrease or switch, 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" for the available V2X packets (of different V2X services).  If we follow Proposal 3, this question can be easily answered by the 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 (as in Proposal 1 and 2) 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 (as in Proposal 1&2) in its applicable carrier set. 
4 Trigger for Tx carrier selection

Some additional triggers, such as the change of RRC configuration, UE capability, CR, etc. were raised in the email discussion [5]. However, among these additional triggers, we think it is enough to only consider the following two criterions as the triggers for Tx carrier selection, with others not necessary:

· Condition 1: Resource (re)selection is triggered for a sidelink process that configured for the transmission of multiple MAC PDUS (i.e. resource reservation). In order to avoid frequent Tx carrier selection, one-short transmission should not be considered for this condition.
· Condition 2: The carrier selection related RRC configuration is updated. (e.g. the configuration of SL-V2X-ConfigDedicated or cbr-CommonTxConfigList is changed).

Proposal 4: Only the following two triggers are needed for Tx carrier selection:

· A resource (re) selection is triggered for a sidelink process that is configured for transmission of multiple MAC PDUs (i.e. resource reservation);

· The carrier selection related RRC configuration is updated (e.g. the configuration of SL-V2X-ConfigDedicated or cbr-CommonTxConfigList is changed).
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 a configured upper bound). If none of the configured carriers meets this criterion, each carrier is then regarded as a candidate carrier able to be selected.
Proposal 2: The UE selects the final carrier(s) with the lowest CBR levels among the candidate carrier set (as in Proposal 1).

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 (as in Proposal 1&2) in its applicable carrier set. 
Proposal 4: Only the following two triggers are needed for Tx carrier selection:

· A resource (re) selection is triggered for a sidelink process that is configured for transmission of multiple MAC PDUs (i.e. resource reservation);

· The carrier selection related RRC configuration is updated (e.g. the configuration of SL-V2X-ConfigDedicated or cbr-CommonTxConfigList is changed).
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