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[bookmark: _Ref465963108]Introduction
In RAN1 #116, it is clarified, for Rel-17 and beyond, when CSI is multiplexed on PUSCH, the CSI dropping rule defined for CSI transmission on PUCCH is not applied. Conclusion
It is clarified that when CSI is multiplexed on a PUSCH, the CSI dropping rules defined for CSI transmission on PUCCH (in TS 38.213 section 9.2.5, section 9.2.5.1 and 9.2.5.2) do not apply. 
· Above applies for Rel-17 and onwards.


Although the above issue is clarified, the discussion triggered another issue. The new issue is, when simultaneousHARQ-ACK-CSI is not provided, whether UE should drop a CSI when CSI overlaps with a PUSCH. In this contribution, we clarify UE behavior for this new identified issue.
[bookmark: _Ref525738522][bookmark: _Ref471731770][bookmark: _Ref462669569]UCI multiplexing behaviour when simultaneousHARQ-ACK-CSI is not provided
For the scenario illustrated in Figure 1, based on current specification (which is quite clear), the UCI multiplexing procedure has two steps.  
· Step 1: UCI multiplexing among PUCCHs
· Step 2: Resulting PUCCH from step 1, if any, multiplexing on PUSCH. 

In this scenario, CSI would be dropped already in step 1, according to current specification (highlighted below), which we think is quite clear. Although one could argue CSI can be multiplexed on PUSCH, the procedure to construct the set Q in step 1 does not perform this “forward looking” per current specification. 
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[bookmark: _Ref158912202]Figure 1: Scenario 1 HARQ-ACK overlaps with CSI and both overlap with PUSCH

[bookmark: _Ref102041626]
Set  to the set of resources for transmission of corresponding PUCCHs in a single slot without repetitions where
-	a resource with earlier first symbol is placed before a resource with later first symbol
-	for two resources with same first symbol, the resource with longer duration is placed before the resource with shorter duration
-	for two resources with same first symbol and same duration, the placement is arbitrary


-	the above three steps for the set  are according to a subsequent pseudo-code for a function 

-	a resource for negative SR transmission that does not overlap with a resource for HARQ-ACK or CSI transmission is excluded from set  

-	if the UE is not provided simultaneousHARQ-ACK-CSI and resources for transmission of HARQ-ACK information include PUCCH format 0 or PUCCH format 2, resources that include PUCCH format 2, or PUCCH format 3, or PUCCH format 4 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
-	if the UE is not provided simultaneousHARQ-ACK-CSI and at least one of the resources for transmission of HARQ-ACK information includes PUCCH format 1, PUCCH format 3, or PUCCH format 4

-	resources that include PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set 

-	resources that include PUCCH format 2 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
…

In the scenario illustrated in Figure 2, when simultaneousHARQ-ACK-CSI is not provided, whether dropping CSI or not depends on the PUCCH format of HARQ-ACK. Because a UE is not allowed to transmit two long PUCCH in one slot, per above specification, when HARQ-ACK is with long PUCCH format 1/3/4, CSI in long PUCCH format 3/4 is dropped even if it does not overlap with HARQ-ACK. 
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[bookmark: _Ref162881978]Figure 2: Scenario 2 HARQ-ACK does not overlap with CSI while both overlap with PUSCH

Based on the above analysis, the UE behaviour for CSI dropping is quite clear, when simultaneousHARQ-ACK-CSI is not provided. Therefore, the following conclusion is proposed. 
Proposed 1: RAN1 conclude that the UE behavior for CSI dropping follows the current specification (copied below) in TS 38.213 Section 9.2.5, without considering potential overlapping between CSI and PUSCH. 


Set  to the set of resources for transmission of corresponding PUCCHs in a single slot without repetitions where
…

-	if the UE is not provided simultaneousHARQ-ACK-CSI and resources for transmission of HARQ-ACK information include PUCCH format 0 or PUCCH format 2, resources that include PUCCH format 2, or PUCCH format 3, or PUCCH format 4 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
-	if the UE is not provided simultaneousHARQ-ACK-CSI and at least one of the resources for transmission of HARQ-ACK information includes PUCCH format 1, PUCCH format 3, or PUCCH format 4

-	resources that include PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set 

-	resources that include PUCCH format 2 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
…

One could argue the above proposal is not aligned with the spirit of the following conclusion drawn in RAN1 #116. We want to point out that the conclusion is addressing a different (yet related) issue. In the issue discussed in RAN1 #116, simultaneousHARQ-ACK-CSI is provided. UE performed step 1 and ends up with a resultant PUCCH resource. The conclusion clarified in that resultant PUCCH resource, the partial CSI dropping due to insufficient REs in that resultant PUCCH resource should not be performed, because the resultant PUCCH resource overlaps with a PUSCH. In other words, in that scenario discussed in RAN1 116, CSI already survived step 1, at least partially. While, the new issue is when simultaneousHARQ-ACK-CSI is not provided. In this new issue, our view is CSI does not even survive step 1, therefore, it does not interact/see the PUSCH in step 2 at all. Conclusion
It is clarified that when CSI is multiplexed on a PUSCH, the CSI dropping rules defined for CSI transmission on PUCCH (in TS 38.213 section 9.2.5, section 9.2.5.1 and 9.2.5.2) do not apply. 
· Above applies for Rel-17 and onwards.


Based on the above analysis, to clearly differentiate the two issues, it is suggested to slightly update the conclusion made in RAN1 #116, by removing “section 9.2.5” in the conclusion. This update should make sure the conclusion does not cover the new case when simultaneousHARQ-ACK-CSI is not provided. 
Proposed 2: Update the conclusion made in RAN1 116 as following to clarify the conclusion was intended for the scenario when simultaneousHARQ-ACK-CSI is provided. Conclusion
It is clarified that when CSI is multiplexed on a PUSCH, the CSI dropping rules defined for CSI transmission on PUCCH (in TS 38.213 section 9.2.5, section 9.2.5.1 and 9.2.5.2) do not apply. 
· Above applies for Rel-17 and onwards.
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The following proposal is proposed to clarify UCI multiplexing behavior when simultaneousHARQ-ACK-CSI is not provided. 
Proposed 1: RAN1 conclude that the UE behavior for CSI dropping follows the current specification (copied below) in TS 38.213 Section 9.2.5, without considering potential overlapping between CSI and PUSCH. 
Set  to the set of resources for transmission of corresponding PUCCHs in a single slot without repetitions where
…

-	if the UE is not provided simultaneousHARQ-ACK-CSI and resources for transmission of HARQ-ACK information include PUCCH format 0 or PUCCH format 2, resources that include PUCCH format 2, or PUCCH format 3, or PUCCH format 4 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
-	if the UE is not provided simultaneousHARQ-ACK-CSI and at least one of the resources for transmission of HARQ-ACK information includes PUCCH format 1, PUCCH format 3, or PUCCH format 4

-	resources that include PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set 

-	resources that include PUCCH format 2 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
…


Proposed 2: Update the conclusion made in RAN1 116 as following to clarify the conclusion was intended for the scenario when simultaneousHARQ-ACK-CSI is provided. Conclusion
It is clarified that when CSI is multiplexed on a PUSCH, the CSI dropping rules defined for CSI transmission on PUCCH (in TS 38.213 section 9.2.5, section 9.2.5.1 and 9.2.5.2) do not apply. 
· Above applies for Rel-17 and onwards.
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