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Introduction
This document is created to facilitate the email discussion of “[104-e-NR-7.1CRs-08] Correction on UCI multiplexing with PUCCH overriding”. This email thread is triggered by draft CR in [1]. The draft CR discussed two issues and companies are invited to provide views in section 2.
Issue 1:
If a PUCCH resource for HARQ-ACK overlaps with another PUCCH/PUSCH without associated DCI (e.g. PUCCH resource for CSI/SR, PUSCH for SP-CSI transmission or CG PUSCH), the PUCCH resource for HARQ-ACK may be overridden to a PUCCH resource which does not overlap with the PUCCH/PUSCH without associated DCI after UE determines to multiplex CSI/SR or CG PUSCH with HARQ-ACK. The UE behavior is not clear in this case. Detailed examples are provided in the cover page.
Issue 2:
PUCCH overriding timeline was defined to ensure that UE has enough time to know whether a PUCCH resource for HARQ-ACK is overridden, but the timeline does not include the case when the overridden PUCCH resource is for SPS HARQ-ACK.
Company views
Q1: Do you agree with issue 1 as introduced in section 1? If not, why?
	Company
	Agree or not
	Comment

	QC
	Partially agree
	We acknowledge this is an issue and the timeline was not defined when consider the interaction between UCI multiplexing and HARQ-ACK resource overriding. But we think the issue is not critical and does not qualify a Rel-15 CR at this stage. gNB can do scheduling properly to make sure the second DCI arrives early enough (to meet the timeline by consider all the three PUCCHs are “virtually” overlapping with each other) to avoid this issue. 

	NTT DOCOMO
	Agree
	As QC mentioned, NW side should do scheduling so that this situation does not occur.

	Huawei, HiSilicon
	Agree
	It is sure that there is no specific consideration on UCI multiplexing along with PUCCH overriding in Rel-15 spec. However, the N3 timeline could cover most of cases and make the benefits to introduce another timeline is marginal, which only take effect when the SPS transmission leads to the first PUCCH. As comments of others, this can be handled by gNB implementation.

	OPPO
	Partially agree
	It can be handled by gNB implementation

	Samsung
	
	We think that this is corner case, it should be avoided by gNB implementation. Actually, it is understood that this seem like a discussion about the interaction between cancellation and multiplexing that was extensively in Rel-15. It is noted that there was no conclusion on that issue. In this sense, we don’t see any necessity to handle this specific case, again. 

	Intel
	
	We share similar view as other companies that this is a corner case and can be handled by gNB to avoid such issues, e.g., indicating same PUCCH resource for HARQ-ACK transmission. 

	Ericsson
	No
	There is a misunderstanding of the procedures.
· In overlapping procedures used in clause 9.2.5, the outcome of overriding procedures in 9.2.3 is used that is subject to overlapping with other resources in the slot. 
· However, in multiplexing timeline calculation, all the PDSCHs and DCIs involved in overriding are considered. 

	ZTE
	Agree
	We agree that this issue exists. In this case, the UE behavior cannot be anticipated if the timeline is not defined. We also think this issue can be handled by the gNB implementation.

	Spreadtrum
	Agree
	Same comments as some companies, this issue is valid. However it can be handled by gNB.

	vivo
	Partially agree
	We share similar view as other companies that this is a corner case and can be handled by gNB to avoid such issues.



Q2: Do you agree with the text proposal for TS 38.213 clause 9 in the draft CR [1]? If not, why?
	Company
	Agree or not
	Comment

	QC
	No
	As mentioned in answer to Q1, no TP is needed for this issue

	NTT DOCOMO
	No for Rel-15
OK for Rel-16
	NW side guarantees sufficient time, so system works. TP for Rel-15 is unnecessary.
TP for Rel-16 is OK for us.

	Huawei, HiSilicon
	NO for Rel-15
For Rel-16, it can be further discussed if necessary.
	As comments in the Q1, introduction of a new timeline has limited befits. A modification of N3 definition could be a feasible way for Rel-16.

	OPPO
	No
	gNB can guarantee processing time.

	Samsung
	
	No TP is preferred 

	Intel
	No
	As mentioned above, no TP is necessary. 

	Ericsson
	No
	No TP is needed. Due to the reason that mentioned above. We do not agree with the analysis that there is an issue.

	ZTE
	No for Rel-15
OK for Rel-16
	We agree it will make the UE behavior clear and bring more flexibility to the network scheduling if the timeline is defined. We are fine to discuss this in Rel-16.

	Spreadtrum
	No for Rel-15
Open for Rel-16
	We are open to discuss for Rel-16.

	vivo
	No
	As mentioned in answer to Q1, it can be avoided by gNB.



Q3: Do you agree with issue 2 as introduced in section 1? If not, why?
	Company
	Agree or not
	Comment

	QC
	Agree
	Yes, N3 should cover HARQ-ACK for SPS as well.

	NTT DOCOMO
	Agree
	As Q1, NW side should do scheduling so that this situation does not occur.

	Huawei, HiSilicon
	Agree
	Ok to contain the SPS HARQ feedback.

	OPPO
	Agree
	Yes, N3 should be applied for HARQ-ACK for SPS

	Samsung
	Agree
	Fine to consider

	Intel
	Agree
	We are fine for SPS HARQ-ACK

	Ericsson
	Agree
	We are OK to consider.

	ZTE
	Agree
	Yes, we think the HARQ-ACK for SPS should also be included.

	Apple
	Agree
	

	Spreadtrum
	Agree
	

	vivo
	Agree
	



Q4: Do you agree with the text proposal for TS 38.213 clause 9.2.3 in the draft CR [1]? If not, why?
	Company
	Agree or not
	Comment

	QC
	Agree
	We are OK with the TP for the second issue

	NTT DOCOMO
	No for Rel-15
OK for Rel-16
	Same comment as Q2

	Huawei, HiSilicon
	NO for Rel-15.
Can apply to Rel-16.
	No need to change Rel-15 UE implementation at such too late stage. Rel-16 spec could be updated accordingly.

	OPPO
	Agree
	Fine TP for Rel-16 at least.

	Samsung
	Agree
	

	Intel
	Fine for Rel-16
	Fine for Rel-16

	Ericsson
	Agree
	Fine with TP on second issue. From our perspective it is OK to consider it for both Rel-15 and Rel16.

	ZTE
	Agree
	We are fine with the TP for the issue 2.

	Nokia
	Agree
	We are OK with at least a Rel-16 change, R15 can be considered as well.

	Spreadtrum
	Agree
	We support this TP for Rel-15 and Rel-16.

	vivo
	Agree
	If the gNB can guarantee the timeline, Rel-15 UE behavior may not be impacted. It can be considered for both Rel-15 and Rel-16.



Based on the 1st round inputs, moderator proposed the following possible conclusion and proposal and comments from companies were received as in the following table.
Possible conclusion:
For PUCCH/PUSCH transmissions of the same priority index, if a PUCCH resource for HARQ-ACK overlaps with another PUCCH/PUSCH without associated DCI, the UE does not expect the PUCCH resource for HARQ-ACK to be overridden to a PUCCH resource which does not overlap with the PUCCH/PUSCH without associated DCI by a DCI after UE determines to multiplex PUCCH/PUSCH without associated DCI and HARQ-ACK or drop the PUCCH without associated DCI.
Proposal: 
Adopt the text proposal for TS 38.213 clause 9.2.3 in R1-2100326 from Rel-15.

	Company
	Comments

	Samsung
	Okay to have the above conclusion and proposal. For possible conclusion, I have a quick question for clarification regarding the wording “or drop the PUCCH without associated DCI”. What is your intention to add this one? 
[CATT] The intention is to include the case when SR/CSI is dropped due to overlapping with the original HARQ-ACK based on existing dropping rule, e.g. PF0 SR + PF1 HARQ-ACK, or UE does not support simultaneousHARQ-ACK-CSI.

	QC
	For issue, 1, in general, we don’t see a strong necessity to have a conclusion. There are many cases that UE don’t support and there is no need to draw a conclusion for each case. If spec does not define a UE behavior for a case, by default it is not supported. However, if majority want a conclusion to reflect the outcome of this discussion. We don’t object having it. But we do have a few questions for clarification. 
1. Maybe I missed something. But Why this conclusion only cover “another PUCCH/PUSCH without associated DCI”
[CATT] For PUSCH scheduled by DCI, it has been specified that “A UE does not expect to detect a DCI format scheduling a PDSCH reception or a SPS PDSCH release and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission.” So the case would not happen.
1. Same question as Samsung. 

For issue 2, we are OK to have the CR for Rel-15. Just have a editorial comment on the proposal itself. There are two TPs in R1-2100326. It should be clarified the TP in the proposal is only for the second issue. 
[CATT] Sure. That is why “clause 9.2.3” in included in the proposal to cover the second issue only.

	Huawei, HiSilicon
	For the proposed conclusion, we do not think the conclusion is strongly necessary. Since the exact timing instance for multiplexing is highly related to UE implementation, gNB may be not aware of when UE will determine to multiplex HARQ on the PUSCH/PUCCH or drop the PUCCH/PUSCH. Even we have such a restriction, gNB is hard to apply.
[bookmark: _GoBack][CATT] I hope that the intention is clear that the timeline defined in the spec is assumed. Alternatively, we can update the proposal to make it clearer as follows.
For PUCCH/PUSCH transmissions of the same priority index, if a first PUCCH resource for HARQ-ACK overlaps with another PUCCH/PUSCH without associated DCI, the UE does not expect the first PUCCH resource for HARQ-ACK to be overridden to a second PUCCH resource which does not overlap with the PUCCH/PUSCH without associated DCI by a DCI which does not end [image: cid:image001.png@01D6F572.EBFDBD40] earlier than the start of the first PUCCH resource where [image: cid:image001.png@01D6F572.EBFDBD40] is defined in 38.213 clause 9.2.5 assuming the first and the second PUCCH are overlappingafter UE determines to multiplex PUCCH/PUSCH without associated DCI and HARQ-ACK or drop the PUCCH without associated DCI. 

For the proposal, the second change for SPS HARQ is acceptable for us in Rel-16. In order to avoid possible NBC changes, we suggest not to update Rel-15 spec.

	Ericsson
	On issue 1:
We disagree with the conclusion and we don’t think it is needed at all. As we stated previously, there is a misunderstanding of the procedures.
· In overlapping procedures used in clause 9.2.5, the outcome of overriding procedures in 9.2.3 is used that is subject to overlapping with other resources in the slot. 
However, in multiplexing timeline calculation, all the PDSCHs and DCIs involved in overriding are considered.

On issue 2:
We are fine with TP for only issue 2, that is for clause 9.2.3. I assume the cover page would be updated accordingly.
From our perspective, it is fine to have both Rel-15 and Rel-16 CRs. No strong preference though.

	Samsung2
	After looking Ericsson/Sorour’s comment, we think that this is valid point. We also think that 9.2.5 considers the outcome of 9.2.3 in current specification. In this sense, potential proposal is not necessary. BTW, we are still okay with the proposal for issue 2. 

	Intel
	On issue 1, we share similar view as most of the companies that the conclusion is unnecessary.



Conclusion
For issue 1, no CR or conclusion is agreed.
For issue 2, the following is agreed.
Agreement
The text proposal in R1-2100326 for TS 38.213 clause 9.2.3 is endorsed in R1-2101963 (TS38.213, Rel-16, CR#0183, Cat. F).
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