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In RAN1#116, RAN1 discussed whether CSI dropping rules defined for PUCCH can be applied to PUSCH or not, and reached the following conclusion. However, it was further discussed offline whether ‘section 9.2.5’ should be included in the conclusion or not, and what’s the UE behaviour for the CSI dropping rules defined in section 9.2.5. 
	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.


In this contribution, we provide our views on above conclusion and propose to clarify the UE behaviour for the CSI dropping rules defined for PUCCH in section 9.2.5, i.e., in case a UE is not provided simultaneousHARQ-ACK-CSI. 
Discussion 
In the section, two cases are proposed for clarification if a UE is not provided simultaneousHARQ-ACK-CSI. 
Case 1: A first PUCCH carrying HARQ-ACK does NOT overlap with a second PUCCH carrying CSI, and the PUCCHs overlap with a PUSCH. 
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Figure 1. Case 1, a first PUCCH carrying HARQ-ACK does NOT overlap with a second PUCCH carrying CSI, and the PUCCHs overlap with a PUSCH. One of the two PUCCH is short format. 
According to the following spec texts in Clause 9.2.5 of TS 38.213, if a UE is not provided simultaneousHARQ-ACK-CSI, and if the PUCCH carrying HARQ-ACK and the PUCCH carrying CSI do NOT overlap, both the two PUCCH resources will be included in PUCCH resource set Q if at least one of them is short PUCCH format. Therefore, both HARQ-ACK and CSI are available to be multiplexed in the overlapping PUSCH for the case shown in Figure 1. 
	TS 38.213, Clause 9.2.5
Set [image: ] 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 [image: ] 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 [image: ]
-	resources that include PUCCH format 2 for transmission of CSI reports are excluded from the set [image: ] if they overlap with any resource from the resources for transmission of HARQ-ACK information
….



Furthermore, according to the RRC parameter description of simultaneousHARQ-ACK-CSI, it is clear that this parameter only applies to PUCCH. In other words, simultaneousHARQ-ACK-CSI does NOT apply to UCI multiplexing in PUSCH. 
	simultaneousHARQ-ACK-CSI If the field is present, the UE uses simultaneous transmission of CSI and HARQ-ACK feedback with or without SR with PUCCH Format 2, 3 or 4. See TS 38.213 [13], clause 9.2.5. When the field is absent the UE applies the value off. The field is not applicable for format 1.



With above, even if simultaneousHARQ-ACK-CSI is not provided, both HARQ-ACK and CSI should be multiplexed in the overlapping PUSCH for Case 1 shown in Figure 1. Therefore, it is proposed to have the following conclusion for clarification.  
Proposed Conclusion #1: RRC parameter simultaneousHARQ-ACK-CSI is NOT applicable to UCI multiplexing in PUSCH. 
· If simultaneousHARQ-ACK-CSI is not provided, and if a first PUCCH carrying HARQ-ACK does NOT overlap with a second PUCCH carrying CSI, and the PUCCHs overlap with a PUSCH, a UE multiplexes both the HARQ-ACK and CSI in the PUSCH if the corresponding timeline conditions are met. 
· Note: at least one of the first and second PUCCH is a short PUCCH.
[bookmark: _GoBack]It is noted that, if both two PUCCHs are long format PUCCH, the expected UE behaviour shall be the same as Case 2 below, while it is less typical than Case 2 and therefore we are ok to focus on Case 2 first. 
Case 2: A first PUCCH carrying HARQ-ACK overlaps with a second PUCCH carrying CSI, and the PUCCHs overlap with a PUSCH. 
An example of Case 2 is shown in Figure 2. If simultaneousHARQ-ACK-CSI is provided, both PUCCH#1 and PUCCH#2 are NOT selected for UCI multiplexing during PUCCH resource determination procedure, and PUCCH#3 is selected instead. During PUCCH resource determination procedure, no UCI is dropped, and all UCI including HARQ-ACK and CSI would be multiplexed in the overlapping PUSCH. If simultaneousHARQ-ACK-CSI is NOT provided, there might be two understandings: 
· Understanding#1: A UE multiplexes both HARQ-ACK and CSI in the PUSCH. 
· Although PUCCH#2 is not selected during PUCCH resource determination, the CSI is not dropped. This is similar to the case when simultaneousHARQ-ACK-CSI is provided. When preforming UCI multiplexing, both HARQ-ACK carried by the resultant PUCCH determined by the pseudo-code, and the CSI should be multiplexed in the PUSCH. It is noted that, CSI is only dropped when the PUCCHs do not overlap PUSCH, given simultaneousHARQ-ACK-CSI is NOT applied to UCI multiplexing in PUSCH. 
· Understanding#2: A UE multiplexes only HARQ-ACK in the PUSCH, and CSI is dropped. 
· It is argued that the CSI is dropped since PUCCH#2 is not selected during PUCCH resource determination procedure, therefore the CSI is not reverted back for UCI multiplexing in PUSCH.
· This understanding may have a risk that the UE is not able to report CSI to NW. 
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Figure 2. Case 2, a first PUCCH carrying HARQ-ACK overlaps with a second PUCCH carrying CSI, and the PUCCHs overlap with a PUSCH.
In our view, understanding#1 is the correct interpretation. Given the CSI is multiplexed in PUSCH, the conclusion reached in RAN1#116 still holds. Considering it may have different understanding, we are open to further clarify in RAN1, and it’s important to have a unified UE behaviour. 
Proposal 1: In case a UE is not provided simultaneousHARQ-ACK-CSI, RAN1 further clarifies a unified UE behaviour for Case 2, i.e., ‘A first PUCCH carrying HARQ-ACK overlaps with a second PUCCH carrying CSI, and the PUCCHs overlap with a PUSCH’. 
Conclusion
Proposed Conclusion #1: RRC parameter simultaneousHARQ-ACK-CSI is NOT applicable to UCI multiplexing in PUSCH. 
· If simultaneousHARQ-ACK-CSI is not provided, and if a first PUCCH carrying HARQ-ACK does NOT overlap with a second PUCCH carrying CSI, and the PUCCHs overlap with a PUSCH, a UE multiplexes both the HARQ-ACK and CSI in the PUSCH if the corresponding timeline conditions are met. 
· Note: at least one of the first and second PUCCH is a short PUCCH.
Proposal 1: In case a UE is not provided simultaneousHARQ-ACK-CSI, RAN1 further clarifies a unified UE behaviour for Case 2, i.e., ‘A first PUCCH carrying HARQ-ACK overlaps with a second PUCCH carrying CSI, and the PUCCHs overlap with a PUSCH’. 
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PUCCH#1 is not selected, while the HARQ-ACK is not dropped. 

PUCCH#2 is not selected, while the CSI is not dropped. 

PUCCH#3 for HARQ-ACK + CSI

•

If 

simultaneousHARQ-ACK-CSI is set to ‘true’, PUCCH#3 is selected 

and no UCI dropping during PUCCH resource determination procedure. 

Then, HARQ-ACK and all CSI will be multiplexed in PUSCH. 

• Otherwise, PUCCH#3 is NOT selected, and no UCI dropping during 

PUCCH resource determination procedure. Then, HARQ-ACK and all 

CSI will be multiplexed in PUSCH. 
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