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1. Introduction
In [1][2], the following CR is submitted to R16/17. This document is prepared to discuss this correction.

CR text:
	[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc29894836][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190][bookmark: _Toc29899135][bookmark: _Toc129774557][bookmark: _Toc26719403][bookmark: _Toc29899553]9	UE procedure for reporting control information
<Unchanged parts omitted>
If a UE transmits a PUSCH over multiple slots or multiple PUSCHs over multiple slots that are scheduled by a DCI format 0_1, and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in clause 9.2.5 for multiplexing the HARQ-ACK and/or CSI information, the UE multiplexes the HARQ-ACK and/or CSI information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK and/or CSI information in the PUSCH transmission in a slot from the multiple slots if the UE would not transmit a single-slot PUCCH with HARQ-ACK and/or CSI information in the slot in case the PUSCH transmission was absent.
If a UE transmits a PUSCH with repetition Type B and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot that overlaps with the PUSCH transmission in one or more slots, the UE expects all actual repetitions of the PUSCH transmission [6, TS 38.214] that would overlap with the PUCCH transmission to fulfill the conditions in clause 9.2.5 for multiplexing the HARQ-ACK and/or CSI information, and the UE multiplexes the HARQ-ACK and/or CSI information in the earliest actual PUSCH repetition of the PUSCH transmission that would overlap with the PUCCH transmission and includes more than one symbol. The UE does not expect that all actual repetitions that would overlap with the PUCCH transmission do not include more than one symbol.
If the PUSCH transmission over the multiple slots or the multiple PUSCHs over multiple slots that are scheduled by a DCI format 0_1 is scheduled by a DCI format that includes a DAI field, the value of the DAI field is applicable for multiplexing HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes HARQ-ACK information.
<Unchanged parts omitted>



Reason for change: 
	According to section 9 in the latest 38.213, it seems that when multi-PUSCH scheduling by a single DCI is received and each of one or more PUSCHs of the scheduled PUSCHs is overlapped with a PUCCH with HARQ-ACK and/or CSI, the UCI is multiplexed on the overlapped PUSCH. 
	If a UE transmits a PUSCH over multiple slots or multiple PUSCHs over multiple slots that are scheduled by a DCI format 0_1, and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in clause 9.2.5 for multiplexing the HARQ-ACK and/or CSI information, the UE multiplexes the HARQ-ACK and/or CSI information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK and/or CSI information in the PUSCH transmission in a slot from the multiple slots if the UE would not transmit a single-slot PUCCH with HARQ-ACK and/or CSI information in the slot in case the PUSCH transmission was absent.


In other words, PUCCH/PUSCH multiplexing is handled per slot for multi-PUSCH scheduling, and thus, HARQ-ACK can be multiplexed on more than one PUSCH among the PUSCHs. This can be illustrated as below. 
[image: ]
Meanwhile, the paragraph on how to use UL DAI in the same section covers only the case where a DCI schedules PUSCH repetition. The abovementioned case, i.e., multi-PUSCH scheduling by a single DCI, is not included, which means that whether/how to use UL DAI for the case is unclear. But actually the same way would be intended.





2. Discussion
2.1. [bookmark: _Hlk143694173]Valid or not
As captured above, it is argued that usage of UL DAI for multi-PUSCH scheduling case is missing from the current 38.213 and thus corresponding text should be added. 
Q. Do you think this issue is valid? If NO, please share the reason.
	Company
	YES/NO
	Comment

	Apple
	yes
	

	DCM
	Yes
	

	CATT
	Yes
	

	Huawei, HiSilicon
	Yes
	There seems no agreement to UL DAI for each of PUSCH scheduled by single DCI in Rel-16 and Rel-17.  

	ZTE
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



2.1.1. Summary of 2.1
All companies that kindly input so far agree with that the issue is valid, i.e., usage of UL DAI for multi-PUSCH scheduling case is missing from the current 38.213. Then how to solve this issue should be discussed/decided.


2.2. Correction text
For the correction, the above captured correction text is proposed. The same text is copied for R17 mirror CR.
Q. Do you think the correction text is fine? If NO, please share how the correction text should be modified.
	Company
	YES/NO
	Comment

	Apple
	See comments
	Based on prior offline discussions with some companies, it seems there is a confusion on the HARQ-ACK payload size for a multi-grant PUSCH (or a PUSCH with repetitions) with single DAI, whether or not UE has to append zeros to make same harq-ack size for multiplexing harq-acks on PUSCH. To us, such procedure is not beneficial and should be clarified that it is not expected. So we want the following Conclusion is captured as part of discussions under this CR:
“It is RAN1 understanding that single UL DAI does not require UE to generate the same number of HARQ-ACK bits for multiplexing on PUSCH, in any slot from the multiple slots where the UE multiplexes HARQ-ACK information.”


	DCM
	Yes
	To apple
It is allowed for PUSCH repetition case. Thus there is no technical reason to preclude multi-PUSCH scheduling case.

	Apple_2
	
	@DCM: our comment is misunderstood. We are not disallowing this case for multi-grant PUSCH. Indeed we support but if a conclusion can also be made that for the case of problem (a single UL DAI), harq-ack payload may or may not be the same for multiplexing HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes HARQ-ACK information.

	DCM
	
	To apple
Thank you for reply and I understand the intention. But at the same time, the issue is not directly related to this CR. For the issue, separate CR or discussion paper should be submitted for both PUSCH repetition and multi-PUSCH scheduling. I’m confused why the different issue is mixed here..

	CATT
	Yes
	We support this draft CR. The case of using UL DAI to multi-PUSCH was missed in the current spec, it’s reasonable to  add this case in the spec.

	Apple_3
	NO
	We cannot accept this CR. Yes, it is a simple extension for the case of PUSCH with repetitions, but as we explained before, given that UE behavior is not clear on what HARQ-ACK payload size should be (what is the understanding on single UL DAI when for example 1st and 4th PUSCHs overlap with PUCCH1 and PUCCH2 respectively, where UL DAI is 3 and PUCCH1 carries 3 bits and PUCCH2 carries 7 bits? Does NW expect UE to perform 7 bits multiplexing on both PUSCHs, i.e. to append 4 0s to harq-ack for PUSCH1, or we do harq-ack multiplexing independently, i.e. 3 bits on PUSCH1 and 7 bits on PUSCH4), having this CR adds just one more ambiguity to current specification. In lack of this CR, NW reasonably shall avoid such PUCCH/PUSCH overlapping for multi-grant.
To dcm
I hope that is clear now. Perhaps we bring this issue to RAN1 to be resolved but regardless, any modification to spec in that aspect (for repetition or multi-grant) should first address UE behavior and NW expectation on HARQ-ACK payload size.

	Huawei, HiSilicon
	
	Considering it is a long time past after freezing of r16/17 features, a simple way is not to configure UL DAI if multiple PUSCH scheduling is used. 

	DCM
	
	To HW,
HARQ-ACK multiplexing per PUSCH in multi-PUSCH scheduling case was introduced by R1-2210613. The timing is not so different from this meeting. Could you explain why the CR is allowed but this CR is not allowed? Besides, In DCI 0_1, UL DAI field exists always for type 1/2 HARQ-ACK CB in our understanding. Is this understanding is incorrect?

To Apple,
I know the issue well, which was discussed in TEI discussion (and CR discussion for PUSCH repetition maybe). But I cannot include the discussion in this CR since cover page text will be completely different. We are OK to have discussion on that point, and for that, it should be done for both repetition case and multi-PUSCH case. Thus how about having one separate conclusion for the discussion in future meeting, e.g., as follows?
Proposed conclusion:
In N PUSCH repetitions or multi(N)-PUSCH scheduling, when HARQ-ACK is multiplexed on more than one PUSCH transmissions from the N PUSCH transmissions, whether the HARQ-ACK CB size can be different or not can be discussed in future RAN1 meeting.

	ZTE
	
	From our perspective, even if the above issue is clarified, we still think that this CR is not needed since “the PUSCH transmission” mentioned in spec is a high-level description, it can cover “one PUSCH transmission over the multiple slots” and “multiple PUSCHs over the multiple slots” cases. 

	DCM
	
	To ZTE
You can see R1-2210613 (handled by your company!). In the CR, 
· a PUSCH over multiple slots 
· multiple PUSCHs over multiple slots that are scheduled by a DCI format 0_1
are clearly treated separately. This CR follows the previous CR’s description. We cannot say ‘it can cover “one PUSCH transmission over the multiple slots” and “multiple PUSCHs over the multiple slots” cases.’. 




2.2.1. Summary of 2.2
There are several comments for the solution.
Regarding comments from HW/ZTE, no reply to proponent’s explanation have been received so far; moderator assumes that there is no further concern to agree with this CR.
Regarding comment from Apple, moderator does not think that the point is not directly related to this CR discussion, but it is another issue for both PUSCH repetition case and multi-PUSCH scheduling case. To address Apple’s concern, moderator suggests having one conclusion to allow discussion on the problem in future meeting.


3. Proposal
Moderator suggests the following two proposals.

Proposal
Draft CRs in R1-2307440 and R1-2307441 are endorsed.

Proposal for conclusion
For a PUSCH over N slots or N PUSCHs over multiple slots that are scheduled by a DCI format 0_1, when HARQ-ACK is multiplexed on more than one PUSCH transmissions from the PUSCH over N slots or the N PUSCHs, whether the HARQ-ACK CB size can be different or not can be discussed in future RAN1 meeting.


3.1. Comment
Q. If you have concern on the above proposal, please input in the table below.
	Company
	Comment

	Apple
	The proposed conclusion is pointless. As we discussed before, we can NOT take this CR as it adds one more scenario with ambiguity between UE and gNB, before the issue on harq-ack size determination for the case of multiple PUCCH/PUSCH overlap under a single DAI in DCI is resolved. We are open to continue discussion in the next meeting, if the aforementioned issue is addressed.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




3.2. Updated proposal
Based on comment from Apple (and actually moderator received the same comment from QC in offline discussion), moderator suggests the following conclusion instead of agreeing the CR in this meeting.

Proposal for conclusion
Discussion on draft CRs in R1-2307440 and R1-2307441 are continued in future RAN1 meeting with the following issue.
· For a PUSCH over N slots or N PUSCHs over multiple slots that are scheduled by a DCI format 0_1, when HARQ-ACK is multiplexed on more than one PUSCH transmission from the PUSCH over N slots or the N PUSCHs, whether the HARQ-ACK CB size can be different among the PUSCH transmissions or not.


4. References
[1] R1-2307440	Draft CR on UL DAI for multi-PUSCH scheduling (Rel-16)	NTT DOCOMO, INC.
[2] R1-2307441	Draft CR on UL DAI for multi-PUSCH scheduling (Rel-17)	NTT DOCOMO, INC.
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