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1. [bookmark: _3znysh7]Introduction
This document is made for scheduling issue in TDD-FDD UL CA raised by the following contributions.
R1-2309352	On HARQ-ACK feedback enhancements for TDD-FDD CA	Samsung, Verizon, CATT, Ericsson
R1-2310345	Scheduling restriction for FDD-TDD UL CA	Ericsson, Verizon
To be moderated by Sungjin (Samsung).

2. Discussion
2.1. 1st round discussion (closed)
Question 1: Are you supportive to solve the scheduling issue (in principle) in TDD-FDD UL CA raised by R1-2309352 and R1-2310345?
	Company
	Comments

	ZTE
	We are supportive to solve the scheduling issue in TDD-FDD UL CA raised by R1-2309352 and R1-2310345, which is raised from the practical deployment. 

	QC
	On R1-2309352:
As commented during the online session, we think this is more an enhancement than a CR. These issues were raised almost 2 years back. No company bothered to consider this enhancement under R18 TEI. We therefore question why companies think this is urgent or critical to address now.
Further, we have checked with our product teams for input on the scheduling restriction and any issues observed in the field due to these scheduling restrictions and the general feedback has been that such issues are not seen in practical deployments. 
We are not convinced why RAN1 must make an exception for this issue and address it right now. We are afraid of the precedence this may set --- this could open the door for Section 7.1 to be misused.

On R1-2310345: 
We prefer to treat this separately from R1-2309352. While it shares some similarity with the other issue, the underlying issues are different and potential solution could diverge. 

We prefer to check further with product teams to understand how critical this issue is in a commercial deployment.

Similar to the other issue, whether RAN1 makes an exception to this issue needs careful consideration.


	MTK
	We share similar view as QC that the proposals here are more like  enhancements rather than maintenance, and it seems strange for us to discuss it under agenda 7.1 (R15/R16 maintenance). We are open to discuss them as R18 TEI if majority of companies want to give it a try.

	vivo
	Yes, given there is practical use case for such TDD-FDD UL CA deployment and agree with others, it is more like TEI issue rather than maintenance. 

	CATT
	We think it is important for us to resolve the issue identified in the field.

	DCM
	Although we understand motivation, our feeling is that TEI session is more appropriate to handle them, if necessary. R18 TEI was closed already, so R19 TEI can be considered.

	Apple
	Similar view as QC and MTK, also prefer to discuss as R18 TEI.

	LGE
	Similar view with QC/MTK and DCM.
It seems appropriate to be TEI, probably in R19.

	Verizon
	The question is: Are you supportive to solve the scheduling issue (in principle) in TDD-FDD UL CA raised by R1-2309352 and R1-2310345?
We are supportive to ask 3gpp taking on the task to solve this issue.
The question is not: are you supportive to solve the problem as a maintenance issue or a TEI issue – this we can figure out later. 

	MTK2
	@Verizon: We support to solve the scheduling issue (in principle), while the UE implementation change efforts may have to be evaluated separately for each proposal.

	Nokia, NSB
	In our view the proposal to allow for simultaneous PUSCH and PUCCH transmissions of same priority on different cells would also eliminate the issue that the 4-bit PDSCH-to-ACK/NACK field is solving, but the simultaneous PUSCH and PUCCH would be a more generally applicable solution. Hence we’d prefer continuing the work on enabling simultaneous PUSCH and PUCCH.

	Ericsson
	We hope companies show willingness to solve the fields problems due to limitation by specifications.
Although at 3gpp we have TEI procedures, but at the same time 3gpp community is hopefully committed to support resolving issues that industry faces using 3gpp based solution, and in that regard flexibility in following procedures are justified. 
As Verizon mentioned, we appreciate if we can focus first to agree on a solution. Then, the discussion on release in fact depends when “involved” vendors can deliver such a solution.

	Moderator
	Thanks a lot for the good discussion. As Verizon pointed out, the 1st question’s intention is to see how many companies are supportive of solving the critical issue identified in real deployment, not to check whether it should be discussed as maintenance or TEI issue.  

The following is what moderator observed in the first round discussion and companies’ contribution.  
· Supportive to solve the issue
· ZTE, vivo, CATT, MTK, Nokia, Samsung, Ericsson, Verizon
· Not supportive to solve the issue 
· [Qualcomm], [DCM], [Apple], [LGE]

Please correct if your preference was captured incorrectly or your preference has been changed after reviewing other companies’ comments. It would be highly appreciated if companies who didn’t comment in the 1st round discussion provide views on the issue.



Question 2: What is your view about the solutions proposed in submitted contribution, listed as Proposal 1 and Proposal 2 below? Note that details of the corresponding UE capability and RRC parameter will be discussed in the next round based on the feedback received in the first round. Please share any suggestion for improvement. 
· Proposal 1: Introduce 4-bit PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1.
· Proposal 2: Simultaneous PUSCH and PUCCH transmissions of same priority on different cells for inter-band CA.
· Other(s)
	Company
	 Comment

	ZTE
	In addition to the above two proposals, we also would like to point that the following option 1 can also be used to address this issue. 
· Option 1: Re-defining K1 = 0 as the first available UL slot. 
· Option 2: Using different DCI formats, e.g., DCI format 1_1 for Pcell and DCI format 1_2 for Scell. 
· Option 3: Introduce 4-bit PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1. 
Taking the nice figure from Samsung’s contribution as an example, if option1 is adopted, then only one K1 is needed, i.e., K1=1. Basically, only flexible or uplink slot that can accommondate the PUCCH transmission will be counted for K1. 
	[image: C:\Users\10240317\AppData\Local\Temp\ksohtml3892\wps1.jpg]
(a) HARQ-ACK feedback transmission on the first UL slot and K1 = {2, 3, 4, 5, 6, 7, 8, 9}




In addition to the above option1, as for the following two proposals, we slightly perfer Proposal 1 although we can be ok with both of the following proposals.
· Proposal 1: Introduce 4-bit PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1.
· Proposal 2: Simultaneous PUSCH and PUCCH transmissions of same priority on different cells for inter-band CA.


	QC
	We do not support changing the PDSCH-to-HARQ_feedback timing indicator field from 3 bits to 4 bits. We think there are better ways to address this issue. 
Upon closer examination of the highlighted problem, it appears that some of the issues arise due to mixed numerology and an inability to pick K1 offset sets that are fine tuned to each cell. Towards this end, we think a better solution would be to provide a DL-dataToACK-UL list on a per-cell basis, i.e., move it out of PUCCH config and place it under, say, PDSCH config for each BWP of each cell. This way each set of offset values can be tailored to the cell in question and in fact results in a better optimized Type 1 HARQ codebook. This approach also scales nicely to cases where more than 2 cells are involved. 
[image: ]
This has the advantage of not incurring any DCI overhead and seems to be a relatively straightforward RRC change. We would urge the proponents to consider this more carefully.”



	MTK
	For Proposal 1, we also think providing DL-dataToACK-UL list on a per-cell basis may be a better solution than extending the DCI field length from 3 to 4, which may impose heavy UE implementation efforts to adopt it. However, as we mentioned before, this issue should be discussed under R18 TEI if companies have interests.
For Proposal 2, we are open to introduce a new UE capability for it. We tend to prefer R18 UE capability and reconsider the priority parts. The reason is that the priorities are inherited from R17 URLLC, while now we are trying to enhance TDD-FDD CA, not URLLC.

	Vivo
	Generally, we prefer the solution with the least specification impact.
At this time being, we think it is workable to use different DCI formats, e.g., DCI format 1_0 (or DCI format 1_1) for Pcell and DCI format 1_1 (or 1_2) for Scell, it is not necessiarly to only use DCI format 1_1 for Pcell and DCI format 1_2 for Scell. 
Between Proposal 1 and Proposal 2, we can be open for proposal 1 given its simplicty.  

	CATT
	Between the two proposals, we prefer Proposal 1 which we think is easier to implement and has less spec impact. In addition, proposal 1 can address another problematic CA case as discussed in R1-2109207.

	DCM
	For PDSCH-to-HARQ feedback indicator field, we think the current spec is sufficient, i.e., DCI format 1_2 can be used for more candidates of slot offset indication.
For simultaneous transmission for same priority index, we think it can be considered as a solution for some situations. LTE spec already supported this mechanism, so there is no reason to preclude it from NR spec. Our concern is only what we commented for question 1.

	Apple
	Open to discuss P1 and P2 in R18 TEI. Each of these proposals have big spec impact and as mentioned before, they are more enhancement rather than fixing spec. CR is not a good stage to go through such enhancement discussions.

	LGE
	P1: similar view with vivo/DCM, DCI 1_2 can be used to provide more slot offsets.
P2: open to discuss on the possibility.

	Verizon
	We welcome all proposals trying to solve the problem. We hope we can converge to a solution. We will support the 3gpp agreed solution.

	MTK2
	Some more comments on Proposal 2: If majority of companies prefer to do this before R18 (say R17), we can be open to discuss.
At the same time, for Proposal 2, we would like to know how to distinguish between the following two scenarios:
A. USCH overlaps with only one PUCCH, or with two PUCCH carrying different UCI, in which case PUSCH should be carrying UCI while PUCCH(s) is (are) not transmitted.
B. PUSCH overlaps with two PUCCH carrying the same UCI, in which case PUSCH and PUCCH would be transmitted in parallel according to E/// proposal. 

In the Ericsson Proposal 1:
[image: ]
Our question is how to determine ‘When’. The UE should be able to distinguish between scenario ‘A’ and scenario ‘B’ with the information provided before the last moment defined by the existing timeline multiplexing condition of N2 symbols before the earliest symbol in the overlap (S0). 

This implies network should be using this type of scheduling (k1>=3):

[image: ]
while the following case (k1 < 3 ) should not be expected by the UE:

[image: ]

	Nokia, NSB
	As commented to Q1, in our view the proposal to allow for simultaneous PUSCH and PUCCH transmissions of same priority on different cells would also eliminate the issue that the 4-bit PDSCH-to-ACK/NACK field is solving, but the simultaneous PUSCH and PUCCH would be a more generally applicable solution. Hence we’d prefer continuing the work on enabling simultaneous PUSCH and PUCCH.

	Ericsson
	We would like to share our view regarding some of the inputs above:
@ZTE: Thanks for the suggestions. We appreciate the efforts on proposing other options. 
· Regarding Option 1: I understand the intention, but my concern is that corresponding spec impact on other procedures would be excessive. For example, Type-1 HARQ-ACK, and determination of first available uplink slots if it is not provided by TDD configuration. 
· Regarding Option 2: As we explained in our solution, the reason that we do not rely on DCI 1_2 is because to our understanding, the implementation are lagging behind in supporting DCI X_2 based solution. If that was not an issue, we could use simultaneous PUCCH/PUSCH features already. This is very important factor for companies to consider “pragmatic” approach. The reality is that there is different pace between development in industry and developments in releases in 3gpp. 
@QC: We are open to consider configuration of K1 per cell is that is feasible. We like to emphasize the resolving K1 issues, still does not address the scheduling restriction. So, we think Proposal 2 solves many problems in the field, including current scheduling restriction, issues related to PUSCH selection and timeline for UCI multiplexing (and all related problems due to miss-detection) etc. 
@MTK: Please see our comment for previous question regarding TEI, Rel, etc.
For Proposal 1, please see our comment to QC. For Proposal 2, it seems to be a misunderstanding of the proposal. Indeed, the intention is not to rely on URLLC feature, That’s why the proposal mimic the feature developed in URLLC but for the “same priority”. Hence, not needing to rely on URLLC features.
@vivo:  Thanks for being supportive. Regarding the workable solution, Please see our comment to ZTE regarding Option 2. Additionally, as explained to QC and other companies, Proposal 1 and 2 complement each other where proposal 2 resolved the scheduling restriction that cant be addressed by Proposal 1.
@CATT: Thanks for being supportive. Regarding Proposal 1, please see our comment to vivo. We hope that now that we spend efforts, we can as well resolve the scheduling restrictions too. 
@DCM: Thanks for being supportive. Regarding the solution base don DCI 1_2 please see our comment to ZTE/vivo/CATT. Regarding your concern on TEI, please see our view expressed for Question 1. Hopefully, that explains the reason for a need of a pragmatic approach.
@LGE: Thanks for being supportive. Regarding DCI 1_2 please see our comment to DCM/ZTE/vivo/CATT that hopefully helps to better understand the situation we are facing in reality.
@MTK2: Thanks for the flexibility and efforts to analyse the solution. But it seems you are looking at the old proposal in the original continuation. However, based on the pre-meeting offline comments that we received, we updated the proposal as it is in R1-2310345.  In fact, the updated proposal addresses all the shot-comings that existed in the original one that you mentioned above. Hopefully, with this clarification, the proposal is more acceptable.

	Moderator
	Thanks for the good discussion so far. The following options are newly suggested by proponents to solve the scheduling issue in the 1st round discussion. 
· Proposal 3: Re-defining K1 = 0 as the first available UL slot
· Proposal 4: DCI format 1_0 (or DCI format 1_1) for Pcell and DCI format 1_1 (or 1_2) for Scell
· Proposal 5: DL-dataToACK-UL list on a per-cell basis
· For example, move DL-dataToACK-UL out of PUCCH config and place it under PDSCH config for each BWP of each cell

It is noted that discussion on question 2 is only valid when there will be consensus on question 1 (that is, all companies are supportive to solve the issue). Considering current situation, moderator will not suggest a certain option for solve the issue in this meeting. Instead, it will be used for follow-up discussion in next meeting if there will be consensus on question 1 in this meeting.  
Therefore, in 2nd round discussion, it would be highly appreciated if companies provide additional comments for each option in order to find a proper option to solve the issue identified in real deployment. 




2.2. 2nd round discussion (open)
Question 1: Are you supportive to solve the scheduling issue (in principle) in TDD-FDD UL CA raised by R1-2309352 and R1-2310345?
	Company
	Comments

	Moderator
	Thanks a lot for the good discussion in the 1st round. As Verizon pointed out, the 1st question’s intention is to see how many companies are supportive of solving the critical issue identified in real deployment, not to check whether it should be discussed as maintenance or TEI issue.  

The following is what moderator observed in the first round discussion and companies’ contribution.  
· Supportive to solve the issue
· ZTE, vivo, CATT, MTK, Nokia, Samsung, Ericsson, Verizon, Qualcomm, Apple, DCM
· Not supportive to solve the issue 
· [Qualcomm], [DCM], [Apple], [LGE]

Please correct if your preference was captured incorrectly or your preference has been changed after reviewing other companies’ comments. It would be highly appreciated if companies who didn’t comment in the 1st round discussion provide views on the issue.

	DCM
	We cannot say YES or NO, without consideration of how to proceed solving it. 
We know that this question is not to check whether it should be discussed in maintenance or TEI, but our worry is that any non-correction issue can be submitted under 7.1/7.2 in future if this way is allowed…

	QC
	Based on further offline discussions, we understand that some of these issues are impacting commercial networks. We understand there is some urgency for 3gpp to address this issue. We can be open to address the issue. The solution proposed by Ericsson to enable simultaneous pucch-pusch transmission of same priority seems like the simplest way forward to address both issues with a single fix without introducing too many spec changes.

How this fix is introduced (R17 CR vs R18 TEI) can be a separate discussion.

	DCM2
	After further offline discussion, we may say YES. But at least why proposal 4 (i.e., the existing spec) does not work for the discussing situation should be clarified sufficiently. So far, we do not see clear reason even after reading Ericsson’s kind reply… UE/Chip vendors and/or gNB vendors do not implement DCI 1_2? Is it difficult?
Anyhow, we are open to continue discussion in this meeting and the next meeting.

	QC2
	As we commented above, based on offline discussion, we are supportive to solve this issue now. We updated our company position in the moderator summary above. 

	Apple
	Our view was not captured correctly which is now fixed. As we discussed offline, we are open to discuss the issue, and both proposed solutions, although our preference is these to be discussed as a TEI not within CR.

	DCM3
	Based on further offline discussion, we are supportive to solve this issue, including checking whether the current spec can solve the issue (as proposal 4 in question 2) in practical case or not. We updated our company position in the moderator summary above. 

	
	



Question 2: What is your view about the solutions proposed in submitted contribution and 1st round discussion? Please share any suggestion for improvement. 
· Proposal 1: Introduce 4-bit PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1.
· Proposal 2: Simultaneous PUSCH and PUCCH transmissions of same priority on different cells for inter-band CA.
· Proposal 3: Re-defining K1 = 0 as the first available UL slot
· Proposal 4: DCI format 1_0 (or DCI format 1_1) for Pcell and DCI format 1_1 (or 1_2) for Scell
· Proposal 5: DL-dataToACK-UL list on a per-cell basis
· For example, move DL-dataToACK-UL out of PUCCH config and place it under PDSCH config for each BWP of each cell
· Other(s)

	Company
	 Comment

	DCM
	Proposal 4 should be clarified as ‘no spec change is necessary‘. We assume that any proposal option is optional feature, so we are still not sure why proposal 4 has problem compared to other options.

	QC
	We can go with proposal 2. This could avoid a long series of discussions on how to handle k1 offset lists.

	DCM2
	If it is clarified proposal 4 does not work in practical case, proposal 2 or proposal 5 is preferable.

	Apple
	We prefer P2, but details have to carefully discussed before taking any agreements.





3. Proposal for online session

Proposal
[bookmark: _GoBack]To resolve the issue for TDD-FDD UL CA raised by R1-2309352 and R1-2310345, RAN1 strive to down-select option(s) among the following options in RAN1#115. 
· Option 1: Introduce 4-bit PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1
· Option 2: Simultaneous PUSCH and PUCCH transmissions of same priority on different cells
· Option 3: Re-defining K1 = 0 as the first available UL slot
· Option 4: DCI format 1_0 (or DCI format 1_1) for Pcell and DCI format 1_1 (or 1_2) for Scell
· Option 5: DL-dataToACK-UL list on a per-cell basis
· For example, move DL-dataToACK-UL out of PUCCH config and place it under PDSCH config for each BWP of each cell
· FFS: specification impact, corresponding RRC parameters, UE capability, which release(s) to be applied
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