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1 Introduction 
The MAC Running CR currently incorporates a number of agreements, including those related to “carrier failure”, discussed at RAN2#123bis [1].  In this contribution, we discuss some stage 3 issues from the initial version of the CR that considers carrier failure.
2 Discussion
TX Carrier (re)selection in the running MAC CR re-uses the LTE TX Carrier selection, which was based on CBR thresholds (reselection and keeping threshold).  In addition to this, to handle the presence of HARQ feedback in NR, selected carriers should contain at least one pool of resources with PSFCH if the TX UE requires HARQ feedback.

Another issue which may require special NR-specific considerations in TX carrier selection is carrier failure.
2.1 Relationship Between Carrier Failure and TX Carrier Selection
In RAN2#123bis [1], carrier reselection trigger due to carrier failure was agreed. 

Agreements on SL RLF
1. In TX UE, per carrier “carrier failure” is introduced. If “carrier failure” is declared for a carrier, the carrier should be removed/released. The carrier (re)selection can be triggered. For UC, this carrier can be released via PC5 RRC reconfiguration.
In essence, carrier (re)selection is being triggered to potentially replace the failed carrier.  However, it may not be preferrable to exclude the carrier from (re)selection because that carrier may be used for groupcast/broadcast transmissions or other unicast transmissions as well. 
Observation 1:
A carrier selection criteria is needed for handling (re)selection following carrier failure.  

Observation 2:
Excluding a carrier following carrier failure is not preferrable since that carrier may be used for groupcast/broadcast.  

Instead, the TX UE should exclude any failed carriers which are currently used only for communication with the RX UE(s) associated with a failed carrier.
Proposal 1:
TX Carrier Selection procedure excludes any carriers where carrier failure is detected, and the UE uses the carrier to communicate only with an RX UEs associated with carrier failure.  
In addition, even if the carrier is not excluded for other transmissions, transmission on that carrier should not be performed for the destination for which carrier failure was declared since the carrier was released via PC5-RRC reconfiguration.  

Proposal 2:
A TX UE does not transmit on a selected carrier to an RX UE if the carrier is a failed carrier for that RX UE.  
Regarding the PC5-RRC reconfiguration, one aspect that requires further discussion in RAN2 (and was also identified in the running RRC CR) is how to decide the carriers configured to the RX UE.  Based on discussion so far, the TX UE should configure only the carriers allowed based on the QoS flow to carrier mapping, and the carriers which are not failed.  However, whether the UE configures all the carriers or only the selected carriers to the RX UE should also be discussed.  Specifically, if a carrier is not selected, the RX UE has no need to monitor on that carrier for transmissions by the TX UE. 

Proposal 3:
RAN2 discuss whether the set of configured carriers in PC5-RRC includes only those carriers which are selected in TX carrier selection procedure.  
Another issue to be considered related to carrier failure is for how long the UE excludes the carrier. If the UE maintains the carrier failure indefinitely, it will never be able to return to the same carrier for the duration of the unicast link, even if the condition (e.g., temporary blocking) that caused the carrier failure is resolved.  With time, carrier failure may occur on all carriers that are supported for the unicast link.  This can be handled by triggering SL-RLF for the unicast link and the upper layers initiating a new unicast link establishment after some time.  Alternatively, we may avoid the interruption caused by SL-RLF by clearing the carrier failure based on some conditions.  A similar discussion occurred for consistent LBT failure, where the preference was to minimize specification impact and a timer-based approach for clearing consistent LBT failure was adopted.  If RAN2 chooses to enhance also the carrier failure case, a similar a timer-based approach for returning to the failed carrier should be adopted.
Proposal 4:
RAN2 discusses whether to maintain carrier failure indefinitely for the unicast link or whether to clear the carrier failure associated with a carrier after some time.  
Regardless of how we handle the carrier failure however, the condition for triggering SL RLF with multiple carriers needs to be reconsidered.  In the current running CR, SL RLF is triggered when carrier failure is declared for all carriers associated with the unicast link:

3>
else if numConsecutiveDTX reaches sl-maxNumConsecutiveDTX for all carriers applied for HARQ-based Sidelink RLF detection:

4>
indicate HARQ-based Sidelink RLF detection to RRC.

One issue which may occur in this case is the TX UE is unable to select any carriers (e.g., following carrier reselection caused by carrier failure) which meet the CBR conditions.  As a result, SL RLF is not triggered, but the TX UE cannot transmit to the RX UE.  In the context of unicast, we think SL RLF should be triggered and the running CR should be updated to reflect this behaviour.  
Proposal 5:
Following carrier failure, if carrier reselection finds no carriers, the UE triggers SL RLF. 
3 Conclusion
In this contribution, the following observations were made on MAC stage 3 issues:
Observation 1:
A carrier selection criteria is needed for handling (re)selection following carrier failure.  

Observation 2:
Excluding a carrier following carrier failure is not preferrable since that carrier may be used for groupcast/broadcast.  

Based on these observations, the following conclusions were made:
Proposal 1:
TX Carrier Selection procedure excludes any carriers where carrier failure is detected, and the UE uses the carrier to communicate only with an RX UEs associated with carrier failure.  
Proposal 2:
A TX UE does not transmit on a selected carrier to an RX UE if the carrier is a failed carrier for that RX UE.  
Proposal 3:
RAN2 discuss whether the set of configured carriers in PC5-RRC includes only those carriers which are selected in TX carrier selection procedure.  
Proposal 4:
RAN2 discusses whether to maintain carrier failure indefinitely for the unicast link or whether to clear the carrier failure associated with a carrier after some time.  
Proposal 5:
Following carrier failure, if carrier reselection finds no carriers, the UE triggers SL RLF. 
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