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Introduction
In RAN1 #93 meeting, the issue on overlapping PUCCH resources was discussed, and following agreements were made:
Agreements:
· On a per PUCCH group basis:
· If a UE is configured with overlapping PUCCH resources for CSI-only reporting in a slot,
· If  a UE is configured with multi-CSI-PUCCH-Config, the UE multiplexes all the CSI reports corresponding to CSI only PUCCH resources (overlapping or not) in the slot on a single multi-CSI-PUCCH resource, following the agreed priority rules for CSI reporting.
· If a UE is not configured with multi-CSI-PUCCH-Config, among all the PUCCH resources for CSI reporting, the UE selects maximum two non-overlapping PUCCH resources for CSI reports with the highest priority.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2. 
· For CSI-only reporting in a slot, if a UE is configured with more than two non-overlapping CSI reports in a slot, the UE selects the maximum two PUCCH resources with the highest priority CSI repots.
· If two non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2.
Agreements:
· For step 1, while there are overlapping PUCCH resources in a slot,
· The UE determines the PUCCH resource (resource A) that overlaps with at least another PUCCH resource with the priority order of earliest followed by largest duration (if applicable)
· In case of multiple candidates for resource A, the UE can pick one (implementation-specific)
· The UE determines a set of PUCCH resources (resource set X) overlapping with PUCCH resource A. 
· The UE determines a PUCCH resource and corresponding UCI for multiplexing the PUCCH resource A and PUCCH resources in set X in one shot.
· The determined PUCCH resource and the corresponding UCI replace resource set X and resource A 
· For step 1, when there is no more overlapping PUCCH resources in the slot, the UE determines “the timeline requirements for overlapping UL channels”. If the requirement is met, the UE proceeds to Step 2. 
· Note: the above is per PUCCH group
· The above agreements is to replace Step 1 in the agreements under 7.1.3.2.3
However, the current 38.213 does not well capture the yellow highlighted parts in the above agreements on UCI multiplexing. In this contribution, we propose to fix these issues.

Discussion
Merge/drop the CSI resources
With regard to merging/dropping the CSI resources, according to RAN1 #93 meeting agreements, if multi-CSI PUCCH resource is configured, the UE multiplexes all the CSI reports corresponding to CSI only PUCCH resources (overlapping or not) in the slot on a single multi-CSI-PUCCH resource, following the agreed priority rules for CSI reporting. This means that all CSI reports are transmitted on the multi-CSI PUCCH resource, regardless of overlapping or not. 
Differently, the current 38.213 specification describes that: 
	9.2.5	UE procedure for reporting multiple UCI types
A UE multiplexes HARQ-ACK/SR and periodic/semi-persistent CSI in a same PUCCH if the UE is provided higher layer parameter simultaneousHARQ-ACK-CSI; otherwise, the UE drops the periodic/semi-persistent CSI report(s) and includes only HARQ-ACK/SR in the PUCCH.
If a UE is configured with multiple PUCCH resources in a slot to transmit only semi-persistent or periodic CSI reports
-	if the UE is not provided higher layer parameter multi-CSI-PUCCH-ResourceList, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS38.214]. If the first resource includes PUCCH format 2, and if there are remaining resources that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
-	if the UE is provided higher layer parameter multi-CSI-PUCCH-ResourceList, the UE multiplexes CSI reports with overlapping resources in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Subclause 9.2.5.2 


There exists inconsistency between 38.213 and agreements, so we propose to fix this.
Proposal 1: Align 38.213 and agreements by changing “the UE multiplexes CSI reports with overlapping resources” to “the UE multiplexes all the CSI reports with overlapping resources”.

Determine resource set X
According to the agreements, the UE determines a set of PUCCH resources (resource set X) overlapping with PUCCH resource A. Inconsistently, the pseudo-code in 38.213 expands the scope of resource set X specified in agreements, shown in the yellow highlighted part as follows.
	
while 
if any of resources [image: ] overlaps with resource [image: ] 




else
if [image: ]
multiplex UCI for resources [image: ] in a single resource as described in Subclauses 9.2.5.1 and 9.2.5.2 
set the index of the single resource to [image: ] 
[image: ]

  % start from the beginning after reordering unmerged resources at next step




 % function that re-orders resources in current set 
else


end if
end if
end while”


Figure 1 gives an example to explain this. In Figure 1, resource set X in agreement contains only two resources, and only the resources overlaps with resource A forge a resource set X. But, resource set X in 38.213 contains three resources by containing the resources that overlaps with at least one resource with higher order, except the resource with the highest order.
[image: ]
Figure 1. An example.
Regarding the issue mentioned above, we propose to revise the pseudo-code to match the agreement. 
Proposal 2: Revise the pseudo-code in 38.213 to match agreements about resource set X.
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Conclusion
In this contribution we have discussed the issues on overlapping PUCCH resources and have made the following proposals:
Proposal 1: Align 38.213 and agreements by changing “the UE multiplexes CSI reports with overlapping resources” to “the UE multiplexes all the CSI reports with overlapping resources”.
Proposal 2: Revise the pseudo-code in 38.213 to match agreements about resource set X.

Text Proposal for 38.213
======================= Begin of Text Proposal in Section 9.2.5 in TS 38.213==================
[bookmark: _Toc517265066]9.2.5	UE procedure for reporting multiple UCI types
A UE multiplexes HARQ-ACK/SR and periodic/semi-persistent CSI in a same PUCCH if the UE is provided higher layer parameter simultaneousHARQ-ACK-CSI; otherwise, the UE drops the periodic/semi-persistent CSI report(s) and includes only HARQ-ACK/SR in the PUCCH.
If a UE is configured with multiple PUCCH resources in a slot to transmit only semi-persistent or periodic CSI reports
-	if the UE is not provided higher layer parameter multi-CSI-PUCCH-ResourceList, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS38.214]. If the first resource includes PUCCH format 2, and if there are remaining resources that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
-	if the UE is provided higher layer parameter multi-CSI-PUCCH-ResourceList, the UE multiplexes all the CSI reports with overlapping resources in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Subclause 9.2.5.2 
[…]


Set  to the cardinality of 


Set to be the first symbol of resource  in the slot


Set   to be the number of symbols of resource  in the slot

Set [image: ] - index of first resource in set 
Set [image: ] - counter of overlapped resources

while 

if any of resources [image: ] overlaps with resource [image: ] 




else
if [image: ]
multiplex UCI for resources [image: ] in a single resource as described in Subclauses 9.2.5.1 and 9.2.5.2 
set the index of the single resource to [image: ] 
[image: ]

  % start from the beginning after reordering unmerged resources at next step




 % function that re-orders resources in current set 
else


end if
end if
end while
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======================= End of Text Proposal in Section 9.2.5 in TS 38.213 ==================
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