Page 1

[bookmark: OLE_LINK2][bookmark: OLE_LINK1]3GPP TSG RAN WG1 #115                                              R1-2312352
Chicago, USA, November 13th -17th, 2023

Source:		Moderator (vivo)
[bookmark: OLE_LINK6][bookmark: OLE_LINK5]Title:		Summary of discussion on PUSCH selection rule for UCI multiplexing
Agenda Item:		7.1
Document for: 	Discussion and Decision

1. Introduction
[bookmark: _Hlk79934029]RAN1#114 and #114bis discussed about the conflict between the specification and the earlier conclusion on the PUSCH selection rule when determining the PUSCH on which to multiplex UCI. The related summaries are in [1], [2].
The document is to collect companies’ inputs and provide a summary for the following contributions. Companies’ input are highly appreciated.
R1-2311075	Draft CR on PUSCH selection rule for UCI multiplexing	vivo
R1-2311076	Discussion on PUSCH selection rule for UCI multiplexing	vivo
R1-2312020	Discussion on PUSCH selection rule for UCI multiplexing	Qualcomm Incorporated
R1-2312202	On PUSCH selection rule for UCI multiplexing	 Nokia, Nokia Shanghai Bell
R1-2312225	Discussion on PUSCH selection rule for UCI multiplexing	Huawei, HiSilicon
R1-2312242	Discussion on PUSCH selection rule for UCI multiplexing	Ericsson

2. Proposal for Online discussion in Thursday (16th Nov.)
Proposal 1c: Conclude the following observation and guideline in chairman’s note:
· The selected PUSCH for UCI multiplexing can be different in some cases based on the procedures in the current specifications as compared to the Conclusion in RAN1#97.
· There are implementations according to the current specifications as well as the Conclusion in RAN1#97.
· It is recommended that any new implementation since Rel-17 to follow the procedures in the specifications.
· Note: the rationale to make the above decision regarding the conclusion in RAN1#97 is because the conclusion defines a different UE behavior from what specified in current specification. In the future, the same situation should be avoided by 
· Version 1: not adopting any conclusion that changes the intended gNB/UE operation without introducing a corresponding CR.
· Version 2: introducing a corresponding CR instead of conclusion for the intended gNB/UE operation that has specification impact.
· Note: this does not imply that the same principle can automatically be applied to any previous conclusions.

3. Discussions
Proposals from company tdoc
	Company
	Proposals/observations

	vivo[4]
	Proposal: For the issue for PUSCH selection for UCI mulitplexing, both opton 1 and option 3a can be considered for further down-selection.
· Option 1: Solve the issue by introducing a UE capability + RRC for [Rel-17], and conclude that UE behavior follows a single implementation from [Rel-18] 
· Option 3a: Capture the following in chairman’s note 
· It is observed that the spec-based implementation and conclusion-based implementation could result in different UE behaviors in some cases. 
· There exists implementations according to both implementations.
· It is recommended that any new implementation to follow the spec-based implementation (that is, ignore Conclusion made in RAN1#97).

	Qualcomm[5]
	Proposed conclusion: For the issue of PUSCH selection rule for UCI multiplexing identified in R1-2309048, keep the current specification and ignore the conclusion made in RAN1#97.
· [bookmark: _Hlk150250600]Note: the rationale to make the above decision regarding the conclusion is because UE behavior in current specification is clear without the conclusion and the conclusion defines a different UE behavior which conflicts with the specification. In the future the same situation should be avoided by not adopting any conclusion that changes the intended gNB/UE operation without introducing a corresponding CR. 

	Nokia[6]
	Observation 1: Typically RAN1 conclusions may add further interpretation guidance to the specification text, but in the unfortunate case of conclusion of informative nature being contradictory to the normative specification, it is always the normative specification that shall be followed.
Observation 2: A pragmatic way forward ensuring that future implementations follow the same algorithm, while acknowledging the fact that different implementations exist due to a mistake made by RAN1 is needed.
Proposal 1: Record a RAN1 conclusion that the RAN1#97 conclusion and the specification text in TS 38.213 are in contradiction, and due to this different implementations may exist. Future implementations should ignore the RAN1#97 conclusion and follow the specification.

	Huawei[7]
	Proposal: For PUSCH selection rules, the second priority that to select a PUSCH from the earliest PUSCH slot(s) based on the start of the slot(s) shall be captured in specification since Rel-17. 
· TP#1 in Appendix is endorsed for changing Rel-17 and later release specification.
· Concludes that there may be two different UE implementations for selecting PUSCH for UCI multiplexing, i.e., consider PUSCH slot order priority or not consider PUSCH slot order priority.

	Ericsson[8]
	Observation 1	The selected PUSCH for UCI multiplexing can be different in some cases following the existing specification as compared to the proposed draft CR (i.e. conclusion#97).
Proposal 1	Conclude the following observation and guideline:
· The selected PUSCH for UCI multiplexing can be different in some cases based on the procedures in the current specifications as compared to the Conclusion in RAN1#97.
· There are implementations according to the current specifications as well as the Conclusion in RAN1#97.
· It is recommended that any new implementation to follow the procedures in the specifications and ignore Conclusion made in RAN1#97.



One company [3] provides a TP for Release 17 to capture the second priority in the conclusion in RAN1# 97 meeting based on UE capability and RRC signalling, one company [7] provides a TP to capture the second priority in the conclusion in RAN1# 97 meeting for Rel-17 and later release specification. The detailed TPs can be found in Appendix.


Proposals for discusssion
Based on company proposals in the contributions, moderator suggests discussing with the following proposal 1.

Proposal 1:Conclude the following observation and guideline in chairman’s note:
· The selected PUSCH for UCI multiplexing can be different in some cases based on the procedures in the current specifications as compared to the Conclusion in RAN1#97.
· There are implementations according to the current specifications as well as the Conclusion in RAN1#97.
· It is recommended that any new implementation to follow the procedures in the specifications and ignore Conclusion made in RAN1#97.
· Note: the rationale to make the above decision regarding the conclusion is because UE behavior in current specification is clear without the conclusion and the conclusion defines a different UE behavior which conflicts with the specification. In the future, the same situation should be avoided by not adopting any conclusion that changes the intended gNB/UE operation without introducing a corresponding CR.

Company views (Round 1) 
Please kindly provide your views on Proposal 1 in the tables below. 
	[bookmark: _Hlk147743836]Company
	 Views/Comment

	Ericsson
	We support Moderator’s proposal.

	QC
	We support Moderator’s proposal.

	ZTE
	Support

	Nokia, NSB
	Support

	DCM
	Considering the current situation, we are OK with the direction.
But at the same time, same/similar issue may be found since we had so many conslusions without any spec change so far since the end of R15 WI phase, i.e., within the long maintenance phase. To avoid misunderstanding such as any previous conclusion may be ignoreable easily, we suggest adding one more note as below.
· Note: this conclusion does not imply that any previous conlcusions can be ignored.

	Apple
	We support Moderator’s proposal.

	MTK
	Support

	Huawei, HiSilicon
	First of all, we do not think it is reasonable to adopt an implementation which reverts the previous RAN1 common understanding, and neither disagree to give a rationale for this reverterment especially without any technical justification.
Trace the discussion history back to the Rel-15, in RAN1 #96bis, one CR (R1-1904538) was submitted to clarify the PUSCH selection rule for mix numerology case, and the issue was kept discussing until RAN1 #97. Furthermore, the issue was calrified by R1-1907441 that the Rel-15 spec had already covered the case of mix numerology and following the spec, the UCI of the PUCCH is multiplexed on an overlapping PUSCH in the earliest PUSCH slot. Thus, majority had the same understanding and agreed only have an conclusion in the chair’s note for clarification. And the reason why without spec changes is clearly captured in FLS, R1-1907944, 
“Reason: Current spec already defined UE behavior in this scenario. If some companies think spec is not clear enough, a clarification can be captured in chairman’s notes.”
Therefore, it could be observerd, in Rel-15, it was commonly understood by all companies involved in the discussion that the specification has already captured UE behavior that the PUSCH selection from multiple in mix numerology case to multiplex UCI which is same as clarification by the conclusion in RAN1 #97.
For the current discussion, we can understand the suitation that companies have different understandings on the spec, even it is already clairified by the conclusion. We are open for the discussion on how to align companies implementation. However, as a starting point, we think the proposal should be modified as below.
Proposal 1:Conclude the following observation and guideline in chairman’s note:
· The selected PUSCH for UCI multiplexing can be different in some cases based on the procedures in the current specifications as compared to the Conclusion in RAN1#97.
· There are implementations according to the current specifications as well as the Conclusion in RAN1#97.
· It is recommended that any new implementation since Rel-17 to follow the procedures in the specifications and ignore Conclusion made in RAN1#97.
· Note: the rationale to make the above decision regarding the conclusion is because UE behavior in current specification is in conflict with clear without the conclusion and the conclusion which defines a different UE behavior which conflicts with the specification. In the future, the same situation should be avoided by introducing a corresponding CR not adopting for any conclusion that has a specification impact changes the intended gNB/UE operation without introducing a corresponding CR.

	Samsung
	Support Moderator’s proposal, and also fine with DCM’s Note in principle. We would like to understand the meaning of “any new implementation”. Is it correct understanding that there would be different implementations before 2023.11, and all implementation after 2023.11 should follow spec based operation?

	FL
	Reply to Samsung: It is correct understanding that there would be different implementations before Rel-17. It is recommended that any new implementation since Rel-17 to follow the procedures in the specifications. 

	
	

	
	


Summary of Round1
All companies agree with the proposal 1 in principle, with some comments:
· DOCOMO suggest adding another note 
· Note: this conclusion does not imply that any previous conlcusions can be ignored.
· Huawei proposed some modifications on the wording. Details can be found in the comment table in the Round 1 discussion.
Based on above comments, the Proposal 1 is updated as Proposal 1a as below:
Proposal 1a:Conclude the following observation and guideline in chairman’s note:
· The selected PUSCH for UCI multiplexing can be different in some cases based on the procedures in the current specifications as compared to the Conclusion in RAN1#97.
· There are implementations according to the current specifications as well as the Conclusion in RAN1#97.
· It is recommended that any new implementation since Rel-17 to follow the procedures in the specifications and ignore Conclusion made in RAN1#97.
· Note: this does not imply that any previous conlcusions can be ignored.
· Note: the rationale to make the above decision regarding the conclusion is because UE behavior in current specification is clear without the conclusion and the conclusion defines a different UE behavior which conflicts with the specification. In the future, the same situation should be avoided by introducing a corresponding CR for not adopting any conclusion that has a specification impact changes the intended gNB/UE operation without introducing a corresponding CR.

Company views (Round 2) 
Please kindly provide your views on above Proposal 1a in the tables below. 
	Company
	 Views/Comment

	CATT
	This is unfortunate situation. But it seems that proposal 1a is the best we can do for now.
One comment is that if “and ignore Conclusion made in RAN1#97” is removed from the 3rd bullet, it seems that the notes are not needed which are both relevant to the conclusion..
FL reply: Thanks. Agree with you that the 1st Note can be deleted. Hope DOCOMO is fine with deleting it.  

	New H3C
	We are fine with proposal1a

	MTK
	Support.

	QC
	The following sentence is strange. RAN1 procedure is not introduce CR for any conclusion. If a conclusion has spec impact, it should be an agreement rather than a conclusion. That was the intention of the original note. Now the current note seems imply we need scan all previous conclusions and consider introducing CR for any conclusion which might have spec impact. Is that really want we want to do?

In the future, the same situation should be avoided by introducing a corresponding CR for not adopting any conclusion that has a specification impact changes the intended gNB/UE operation without introducing a corresponding CR
FL reply: Thanks. Yes, if the conclusion has the spec impact, it should be an agreement rather than being a conclusion. The note will be updated.   

	
	



Summary of Round2
Based on the comments received in the 2nd round, following proposal 1-b is made. 
Proposal 1b:Conclude the following observation and guideline in chairman’s note:
· The selected PUSCH for UCI multiplexing can be different in some cases based on the procedures in the current specifications as compared to the Conclusion in RAN1#97.
· There are implementations according to the current specifications as well as the Conclusion in RAN1#97.
· It is recommended that any new implementation since Rel-17 to follow the procedures in the specifications.
· Note: the rationale to make the above decision regarding the conclusion in RAN1#97 is because the conclusion defines a different UE behavior which conflicts with the specification. In the future, the same situation should be avoided by not adopting any conclusion that changes the intended gNB/UE operation without introducing a corresponding CR.

	Company
	 Views/Comment

	DCM
	Our main point is not whether to use ‘ignore’ or not. The important thing is that people should not think it is easy to take this way. Basically previous conclusion should be respected.
Thus, we propose to add the note with update as follows:
· Note: this does not imply that the same principle can automatically be applied to any previous conclusions.
With this note, we are fine with the proposal.

	Huawei, HiSilicon
	For the note, we would like to point out that the conclusion made at RAN#97 is the common understanding among all companies, hence it is of course the intended gNB/UE operation, otherwise, it would not be agreed. However, at that time all companies thought that the conlusion has already been captured in the specification (but actually it is not). Therefore, we should be more careful when we make conclusion/agreement in the future (no need to “scan all previous conclusion”) and try to capture conlusion or agreement whichever has a specification impact. The following modification is suggested (updated)
· Note: the rationale to make the above decision regarding the conclusion in RAN1#97 is because the conclusion defines a different UE behavior which has not been fully/clearly captured in conflicts with the specification. In the future, the same situation should be avoided by introducing a corresponding CR instead of conclusion for the intended gNB/UE operation that has specification impact. not adopting any conclusion that changes the intended gNB/UE operation without introducing a corresponding CR.

	MTK
	Support

	QC
	We don’t agree with Huawei’s modification of the first sentence of the note. If Huawei cannot accept our version, to avoid more discussion, the first sentence of the note can be deleted. 
For the second sentence of the note, we also don’t agree with Huawei’s modification, unfortunately. “intended gNB/UE operation that has specification impact” – intended gNB/UE operation will not have specification impact. The notes is about what should RAN1 do with something CHANGE the intented gNB/UE operation. We think our vesion of the 2nd sentence is better.  

	
	




Conclusion
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Appendix
TP#0 from vivo, changes on TS38.213, v17.7.0
	· UE procedure for reporting control information
< Unchanged parts are omitted >
If a UE multiplexes aperiodic CSI in a PUSCH and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the PUSCH and the timing conditions for overlapping PUCCHs and PUSCHs in clause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not transmit the PUCCH. 
When a UE transmits multiple PUSCHs on respective serving cells in a slot with reference to slots for PUCCH transmissions and the multiple PUSCHs overlap with a PUCCH carrying UCI in the slot, the UE selects all the PUSCHs overlapping with the PUCCH as the candidate PUSCHs for UCI multiplexing within the slot.
If a UE would transmit a single PUSCH scheduled by a DCI format that includes a DAI field on a serving cell in a slot with reference to slots for PUCCH transmissions without any other PUSCH that would be transmitted on any serving cell in the slot and the UE does not determine any PUCCH carrying HARQ-ACK information in the slot, or if the UE indicates the corresponding capability mux-HARQ-ACK-withoutPUCCH-onPUSCH and the UE transmits multiple PUSCHs on respective serving cells in a slot with reference to slots for PUCCH transmissions and the UE does not determine any PUCCH carrying HARQ-ACK information in the slot and at least one of the multiple PUSCHs is scheduled by a DCI format that includes a DAI field, the UE selects the single PUSCH or all the multiple PUSCHs in the slot as the candidate PUSCHs for HARQ-ACK multiplexing within the slot except for any PUSCH among the multiple PUSCHs that is scheduled by a DCI format that includes a DAI field that is equal to 4 in case the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook-r16, or is equal to 0 in case the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as described in this clause where the timing conditions for overlapping PUCCHs and PUSCHs in clause 9.2.5 are fulfilled:
-	If the candidate PUSCHs include a PUSCH with aperiodic CSI, and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the PUSCH, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not transmit the PUCCH.
-	Else
-	If the candidate PUSCHs are in more than one slots starting at different time, and the UE indicates a corresponding capability [mux-Basedon-SlotTiming] and is provided with [multiplexing-Basedon-SlotTiming], the UE multiplexes the UCI in a PUSCH from the PUSCHs in a slot starting earliest and does not transmit the PUCCH.
-	If the candidate PUSCHs that include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the candidate PUSCHs, and the candidate PUSCHs fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs and does not transmit the PUCCH. 
-	If the candidate PUSCHs include PUSCHs on more than one serving cells the UE would multiplex UCI in one of the candidate PUSCHs and the UE does not multiplex aperiodic CSI in any of the candidate PUSCHs, the UE multiplexes the UCI in a PUSCH ofn the serving cell with the smallest ServCellIndex and does not transmit the PUCCH subject to the conditions in clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot and does not transmit the PUCCH. 
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.

[bookmark: _Hlk89423117]< Unchanged parts are omitted >



TP#1 from Huawei, changes on TS38.213, v17.7.0
	------------------------------- Start of Text Proposal for TS 38.213 -------------------------------
9	UE procedure for reporting control information
< Unchanged parts are omitted >
If a UE multiplexes aperiodic CSI in a PUSCH and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the PUSCH and the timing conditions for overlapping PUCCHs and PUSCHs in clause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not transmit the PUCCH. 
When a UE transmits multiple PUSCHs on respective serving cells in a slot with reference to slots for PUCCH transmissions and the multiple PUSCHs overlap with a PUCCH carrying UCI in the slot, the UE selects all the PUSCHs overlapping with the PUCCH as the candidate PUSCHs for UCI multiplexing within the slot.
If a UE would transmit a single PUSCH scheduled by a DCI format that includes a DAI field on a serving cell in a slot with reference to slots for PUCCH transmissions without any other PUSCH that would be transmitted on any serving cell in the slot and the UE does not determine any PUCCH carrying HARQ-ACK information in the slot, or if the UE indicates the corresponding capability mux-HARQ-ACK-withoutPUCCH-onPUSCH and the UE transmits multiple PUSCHs on respective serving cells in a slot with reference to slots for PUCCH transmissions and the UE does not determine any PUCCH carrying HARQ-ACK information in the slot and at least one of the multiple PUSCHs is scheduled by a DCI format that includes a DAI field, the UE selects the single PUSCH or all the multiple PUSCHs in the slot as the candidate PUSCHs for HARQ-ACK multiplexing within the slot except for any PUSCH among the multiple PUSCHs that is scheduled by a DCI format that includes a DAI field that is equal to 4 in case the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook-r16, or is equal to 0 in case the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
The UE determines the PUSCH for UCI multiplexing by applying the following procedure on the candidate PUSCHs as described in this clause:
· If a UE multiplexes aperiodic CSI in a candidate PUSCH and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the candidate PUSCH and the timing conditions for overlapping PUCCHs and candidate PUSCHs in clause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the candidate PUSCH and does not transmit the PUCCH.
· If the candidate PUSCHs are in different slots, and candidate PUSCHs fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes UCI in one of candidate PUSCH in the earliest PUSCH slot(s) based on the start of the slot(s).
· If the candidate PUSCHs include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the candidate PUSCHs, and the candidate PUSCHs fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 
· If the UE would multiplex UCI in one of the candidate PUSCHs and the UE does not multiplex aperiodic CSI in any of the candidate PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot. 
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.
< Unchanged parts are omitted >
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