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1. Introduction 
This contribution discusses 2 remaining issues in PUCCH carrier switching for HARQ-ACK reporting in Rel-17 IIoT.
2. Semi-static PUCCH Carrier Switching 
In the RAN1#106b-e meeting, regarding semi-static PUCCH carrier switching, the following agreements were reached to solve “different SCS” problem.
	Agreement
Down-select in RAN1#107-e from Alt. 1 & Alt. 3 below:
For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be longer than the target PUCCH cell slot or sub-slot (i.e. multiple target PUCCH cell slots overlapping with a single PCell slot),  the following PUCCH cell slot is used for UCI transmission:
· Alt. 1: the first target PUCCH slot overlapping with the PCell slot
· Alt. 3: using a relative slot-offset within the reference cell slot, the relative slot offset is configured in the time domain pattern (i.e. time domain pattern contains ‘cell index’ & ‘slot_offset’ for each reference cell slot)
· Note: different relative slot offset can be configured for each reference cell slot in the time domain pattern, details see R1-2108829
 
Agreement
Down-select in RAN1#107-e from Alt. 2 & Alt. 4 below:
For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be shorter than the target PUCCH cell slot,  
· Alt. 2: the UE does not expect the same UCI type (i.e. HARQ-ACK, SR or CSI) from more than one PCell PUCCH slot to be overlapping with a single dynamically indicated PUCCH cell slot
· Note: there can be e.g. HARQ-ACK only be present in either of the overlapping slots, but not in more than one overlapping slot. 
· Alt. 4: the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot. 


When PCell slot is longer
For semi-static PUCCH switching, when PCell slot is longer than that of the target PUCCH cell, then one slot will be mapped to multiple slots, like figure below. 
[image: ]
To pick a solution between alt. 1 and alt. 3. 
· Alt.1: always choose the first slot (within all overlapping slots) of target cell
· Alt 3: choose a specific overlapping slot of target cell, according to configuration
We prefer alt. 3 as the solution, for the following reasons:
1. Load balancing: alt.3 can enable a more balanced PUCCH resources, among slots in target PUCCH cell. 
2. Interference mitigation: because of 1st bullet, the first slot in target PUCCH cell is not always having higher load, thus reduces the inter-cell interference
3. Same complexity: implementation complexity in both gNB and UE end is not increased. Because the semi-static solution requires reading an RRC configuration anyway. While reading and setting the target PUCCH cell index, UE just needs to read and apply an offset value along the way.
Proposal 1: With semi-static PUCCH cell switching to shorter Scell slot, take Alt.3 as the solution to match a specific target PUCCH Scell. i.e., a relative slot offset is configured in the time domain pattern along with cell index. 
When PCell slot is shorter
To pick a solution between alt. 2 and alt. 4. 
· Alt 2: gNB to make sure only 1 PUCCH resource with same UCI type is in SCell’s range
· Alt 4: there is no such case (Scell slot is larger than PCell slot)
We prefer alt 4 as the solution, because PCell usually operates in lower frequency thus its slots are likely to be longer. By having this scenario ruled out, implementation is simpler. comparably if Alt. 2 is taken, this is another restriction applied to gNB’s scheduler for it to take care, just to avoid a scenario that may never happen in real deployment.
Proposal 2: For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be shorter than the target PUCCH cell slot, choose Alt. 4 as the solution: the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot.
3. Conclusions
Proposal 1: With semi-static PUCCH cell switching to shorter Scell slot, take Alt.3 as the solution to match a specific target PUCCH Scell. i.e., a relative slot offset is configured in the time domain pattern along with cell index. 
Proposal 2: For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be shorter than the target PUCCH cell slot, choose Alt. 4 as the solution: the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot.
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