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1. INTRODUCTION
In further features added by RAN1 [1], PUCCH carrier switching (PUCCH Cell switching) is introduced. Whether a UE uses PCell or PUCCH sSCell for PUCCH transmissions at a time slot can be indicated via dynamic or semi-static PUCCH switching. While being transparent to MAC, PUCCH transmissions on different Cells may have impacts regarding Scheduling request transmissions. In addition, SR transmissions on PUCCH SCell may also require different handling than SR transmissions on PCell.
In this contribution, we discuss issues regarding SR error handling for different PUCCH transmissions on different Cells and in different Cell groups.
2. DISCUSSION
In the current RRC specification, a cell group can be configured with two PUCCH groups for its Serving Cells for PUCCH transmissions, and each of the PUCCH group can be associated with either a PCell or PUCCH SCell with PUCCH-config. If PUCCH cell switching is supported by the UE, the network may configure at most one additional SCell with PUCCH-Config within each PUCCH group (i.e. PCell + switching Cell or PUCCH SCell + switching Cell for each PUCCH group). In addition, each of the PUCCH configuration for PUCCH-enabled Cells can include SR configurations. That is, when a SR is triggered and not cancelled in the MAC specification, the UE will instruct physical layer to signal the SR on one valid PUCCH resource for SR, and based on the SR configuration, the PUCCH resource can be on either PCell, PUCCH SCell, or PUCCH switching Cells.
Observation 1: 	SR can be transmitted on PCell, PUCCH SCell, or PUCCH switching Cells based on SR configurations.
In the current MAC specification, when the maximum number of SR transmission is reached for a triggered SR (i.e. SR_COUNTER < sr-TransMax), the UE will consider a failure has occurred on the SR transmission and proceeds to release resources and initiate random access procedures on SpCell:
	4>	if SR_COUNTER < sr-TransMax:
5>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
5>	if LBT failure indication is not received from lower layers:
6>	increment SR_COUNTER by 1;
6>	start the sr-ProhibitTimer.
5>	else if lbt-FailureRecoveryConfig is not configured:
6>	increment SR_COUNTER by 1.
4>	else:
5>	notify RRC to release PUCCH for all Serving Cells;
5>	notify RRC to release SRS for all Serving Cells;
5>	clear any configured downlink assignments and uplink grants;
5>	clear any PUSCH resources for semi-persistent CSI reporting;
5>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.



If the SRs are transmitted on SR resources of a SpCell, when the SR transmission reaches maximum transmission, the UE can determine that an error has occurred on UL resources and therefore release corresponding resources and initiate a random access procedure on SpCell; however, if the SR is transmitted on PUCCH resources not on the SpCell (i.e. PUCCH SCell or PUCCH switching Cell), the UE will still release UL resources for all Serving Cells (including SpCell) and initiate a random access procedure on SpCell and cancels all pending SRs, while the UL resource for the SpCell may still be working. The scenario could occur when the PUCCH SCell is not UL time aligned (e.g. TA is not vaild for TAG of PUCCH SCell) while SpCell remains aligned if the Cells belong to different TAGs, or when the UL transmission power is not enough to transmit SR on the PUCCH SCell, where the NW cannot acknowledge the power insufficiency on the SCell as the NW is not aware of the SR transmissions from the UE.
Observation 2: 	For SR transmitted on a PUCCH resources not on SpCell, when the SR reaches maximum transmission, the UE will release UL resources for all Serving Cells and initiate random access procedure on SpCell.
Similar to different failure handling behaviours for the UE when time alignment timers of different TAGs expire, in order to address failure on a part of Cells without affecting other Cells that are normally functioning, for SRs transmitted on PUCCH other than SpCell (i.e. on other PUCCH group or on PUCCH switching Cell), the UE should have different behaviours when handling SR transmission failure from when SRs are transmitted on SpCell. For instance, the UE should not initiate random access procedure on SpCell when the failed SR were transmitted on other Cells, as the SpCell may still be functional and the random access procedure would be unnecessary. Secondly, the UE should cancel pending SRs that are associated with SR configurations with PUCCH resources on the failed Cells (e.g. cancel pending SRs that are transmitted on PUCCH SCell and not on SpCells). Lastly, the UE should perform Cell group-specific UL resource releases (e.g. PUCCH, SRS, configured DL/UL grants, CSI reporting) for the problematic PUCCH Cell. For example, for a SR failure on a PUCCH SCell, the UE can release PUSCH resources for Serving Cells with pucch-Cell set to the PUCCH SCell.
Proposal 1: 	For a SR transmitted on PUCCH resources on a Cell other than SpCell, when the SR reaches the maximum number of transmission (sr-TransMax), the UE shall not initiate a random access procedure on SpCell.
Proposal 2: 	For a SR transmitted on PUCCH resources on a Cell other than SpCell, when the SR reaches the maximum number of transmission (sr-TransMax), the UE shall cancel pending SRs that are transmitted via PUCCH resources on the Cell.
Proposal 3: 	For a SR transmitted on PUCCH resources on a Cell other than SpCell, when the SR reaches the maximum number of transmission (sr-TransMax), the UE shall release UL resources of Serving Cells with pucch-cell set to the Cell.


3. CONCLUSION
We have the following proposals for SR error handling on PUCCH Cells:
Observation 1: 	SR can be transmitted on PCell, PUCCH SCell, or PUCCH switching Cells based on SR configurations.
Observation 2: 	For SR transmitted on a PUCCH resources not on SpCell, when the SR reaches maximum transmission, the UE will release UL resources for all Serving Cells and initiate random access procedure on SpCell.
Proposal 1: 	For a SR transmitted on PUCCH resources on a Cell other than SpCell, when the SR reaches the maximum number of transmission (sr-TransMax), the UE shall not initiate a random access procedure on SpCell.
Proposal 2: 	For a SR transmitted on PUCCH resources on a Cell other than SpCell, when the SR reaches the maximum number of transmission (sr-TransMax), the UE shall cancel pending SRs that are transmitted via PUCCH resources on the Cell.
Proposal 3: 	For a SR transmitted on PUCCH resources on a Cell other than SpCell, when the SR reaches the maximum number of transmission (sr-TransMax), the UE shall release UL resources of Serving Cells with pucch-cell set to the Cell.
4. ANNEX (TEXT PROPOSAL FOR 38.321[2]) 
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As long as at least one SR is pending, the MAC entity shall for each pending SR:
[…]
4>	if SR_COUNTER < sr-TransMax:
5>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
5>	if LBT failure indication is not received from lower layers:
6>	increment SR_COUNTER by 1;
6>	start the sr-ProhibitTimer.
5>	else if lbt-FailureRecoveryConfig is not configured:
6>	increment SR_COUNTER by 1.
4>	else:
5>	if the PUCCH configured for the pending SR is on SpCell:
56>	notify RRC to release PUCCH for all Serving Cells;
56>	notify RRC to release SRS for all Serving Cells;
56>	clear any configured downlink assignments and uplink grants;
56>	clear any PUSCH resources for semi-persistent CSI reporting;
56>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.
5> else:
6>	notify RRC to release PUCCH for the PUCCH Cell on which the SR is transmitted and Serving Cells with pucch-Cell set to the PUCCH Cell;
6> notify RRC to release SRS for the PUCCH Cell on which the SR is transmitted and Serving Cells with pucch-Cell set to the PUCCH Cell;
6>	clear any configured downlink assignments and uplink grants for the PUCCH Cell on which the SR is transmitted and Serving Cells with pucch-Cell set to the PUCCH Cell;
6> clear any PUSCH resources for semi-persistent CSI reporting for the PUCCH Cell on which the SR is transmitted and Serving Cells with pucch-Cell set to the PUCCH Cell;
6> cancel all pending SRs with PUCCH resource configured on the PUCCH Cell.
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