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1. Introduction

In this paper, discussions under the following email thread in RAN1#105-e are summarized.
[105-e-NR-L1enh-URLLC-02] Email discussion/approval on remaining issues on UCI enhancements – Jia (OPPO): 

· Issue #1: Correction for sub-slot based PUCCH

· Issue #2: Conflict between the first PUCCH repetition and semi-static configuration

· Issue #3: Clarification on reference point of sub-slot based PUCCH resource
· Issue #5 (editor CR): Editorial correction on timing for secondary cell activation/deactivation
· Discussion and decision by May 24, TPs by May 27

2. Remaining issues
2.1. Issue#1: Correction for sub-slot based PUCCH
2.1.1 Inputs from Tdocs
This issue was discussed in the past two meetings. The following CR was proposed by end of last meeting. It was supported by 6 companies, but still receives concerns from 3 companies. The CR was not approved.

	---------------------------------Start of Text Proposal on TS 38.213 v16.4.0-----------------------

9
UE procedure for reporting control information

*** Unchanged text is omitted ***

In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH resource of a PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.

*** Unchanged text is omitted ***

---------------------------------End of Text Proposal on TS 38.213 v16.4.0-----------------------


In this meeting, some companies re-submitted the proposal. The observation is: Not all the slots in section 9 should be replaced by sub-slot when a UE is provided subslotLength-ForPUCCH
Nokia proposal:

Proposal 1: Adopt the following draft TP from Samsung
	---------------------------------Start of Text Proposal on TS 38.213 v16.4.0-----------------------

9
UE procedure for reporting control information

*** Unchanged text is omitted ***

In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH resource of a PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.

*** Unchanged text is omitted ***

---------------------------------End of Text Proposal on TS 38.213 v16.4.0-----------------------


CATT proposal:

Proposal 2: Adopt the following TP for section 9 of TS38.213.

-------------------------------------------------- Start of text proposal ------------------------------------------------------
9
UE procedure for reporting control information

<Unchanged text omitted>
In the remaining of this Clause except for section 9.2.2, 9.2.4 and 9.2.5 for multiple PUCCH resources in a slot to transmit PUCCH with CSI reports, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
vivo proposal:

Proposal 1: Adopt the following text proposal for sub-slot based PUCCH transmission in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9
UE procedure for reporting control information

*** Unchanged text is omitted ***

In the remaining of this Clause except for Clauses 9.2.2, 9.2.4 and 9.2.5 for multiple PUCCH resources in a slot to transmit PUCCH with CSI reports, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.
*** Unchanged text is omitted ***

----------------------------------------------------- End of text proposal -----------------------------------------------
2.1.2 1st round proposal and discussion
It is suggested to start the discussion from the status of last meeting for this issue. The following CR was supported by most of companies, but received concerns from some others in last meeting. Companies are encouraged to express your views:
	---------------------------------Start of Text Proposal on TS 38.213 v16.4.0-----------------------

9
UE procedure for reporting control information

*** Unchanged text is omitted ***

In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH resource of a PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.

*** Unchanged text is omitted ***

---------------------------------End of Text Proposal on TS 38.213 v16.4.0-----------------------


	Company
	Comments

	HW/HiSi
	We are ok with the intention of the TP.

Our concern is the handling of multiple CSI PUCCHs which had been raised by vivo last meeting. Obviously, this should be done in slot basis, but with the proposed TP it is done in sub-slot basis. 
In the last meeting the “with HARQ-ACK information” was deleted due to a late comment. In our view, this part is needed, otherwise it could be misunderstood that multiple CSI PUCCH is handled on sub-slot basis. 

Therefore, we prefer to change the TP back to:

“In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH resource of a PUCCH transmission with HARQ-ACK information includes a number of symbols indicated by subslotLength-ForPUCCH.”

	vivo
	Not support. As we explained before, sub-slot can’t apply to the following procedure to determine one or two PUCCHs for CSI reports.

 9.2.5
UE procedure for reporting multiple UCI types
This Clause is applicable to the case that a UE has resources for PUCCH transmissions or for PUCCH and PUSCH transmissions that overlap in time and each PUCCH transmission is over a single slot without repetitions. Any case that a PUCCH transmission is with repetitions over multiple slots is described in Clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports

-
if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]

-
if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 

-
if the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting

-
if the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Clause 9.2.5.2.

According to the above quoted specification, a UE can be configured with multiple CSI reports within one slot. If the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for the transmission of CSI reports do not overlap in a slot, the UE determines one or two non-overlapped PUCCH resources for one or two CSI reports with highest priority. If the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a PUCCH from the PUCCHs provided by multi-CSI-PUCCH-ResourceList. As shown in the following figure, a UE is configured with 4 CSI reports in a slot. If the UE is provided with multi-CSI-PUCCH-ResourceList, UE will multiplex these 4 CSI reports in one PUCCH resource configured by multi-CSI-PUCCH-ResourceList. Otherwise, UE will select two PUCCHs to transmit CSI reports.
If a UE is provided subslotLength-ForPUCCH, if a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH is also applied to this part (the specification quoted above). Then if UE is provided with multi-CSI-PUCCH-ResourceList, UE will separately transmit the first two PUCCHs in the first sub-slot and will multiplex the last two CSI reports in one PUCCH resource configured by multi-CSI-PUCCH-ResourceList in the second sub-slot.  If UE is not provided with multi-CSI-PUCCH-ResourceList, UE will separately transmit the first two PUCCHs in the first sub-slot and will select one CSI in the last two CSI reports in the second sub-slot.  This behavior is obviously not correct.
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If we adopt the following TP

“In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH resource of a PUCCH transmission with HARQ-ACK information includes a number of symbols indicated by subslotLength-ForPUCCH.”

It is not clear to us what’s the meaning of “a slot for an associated PUCCH resource of a PUCCH transmission with HARQ-ACK information”. One question is that Q is defined in slot-level or sub-slot level following this TP.
“Set [image: image2.wmf]Q

 to the set of resources for transmission of corresponding PUCCHs in a single slot without repetitions”



	ZTE
	Slightly fine with the version from CATT & vivo

	OPPO
	Slightly prefer the CR from CATT & vivo. For the part to handle multiple PUCCH in set Q, to our understanding, “slot” can be interpreted as sub-slot and the pseudo-code is implemented in sub-slot level.

	Nokia, NSB
	We support the TP (and could be are fine with the addition proposed by HW/HiSi, if acceptable for the group)

	Samsung
	We continue to support the TP and agree with the suggestion by Huawei.

	Ericsson
	We are supportive of TP with modifications by HW.
To answer vivo’s question, there won’t be any issue for the procedure. 

First, based on description at the beginning of 9.2.5, we resolve overlapping between CSI PUCCH resources (slot based), until we have non-overlapping CSI resources.

Then, to run the pseudo code, and Q, start from the beginning of the slot. Any sub-slot based PUCCH resource for HARQ-ACK, if overlap with a PUCCH resource for CSI or SR (of same priority), would fall within a sub-slot naturally, due to below.

If a UE is provided two PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH in the first PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the first PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH symbols in the second PUCCH-Config
When we continue with next overlapping group, the same applies even if we proceed into next sub-slot. So, there wont be any issue running the procedure slot based. It would work out for slot-based too.
I hope it is clear what I mean above. If not, I can draw some pictures, etc. to explain better 😊

	
	

	Qualcomm
	We are supportive of the TP with the modifications by HW in principle, as it is a bit cleaner. We agree that with the addition proposed by HW, the issue of multi-CSI reporting pointed out by vivo can be solved.

However, there may be one additional exception to be explained, which is the following in Section 9.2.2:
“The UE applies corresponding actions in [11, TS 38.321] and a corresponding setting for a spatial domain filter to transmit PUCCH in the first slot that is after slot k +3N where k is the slot where the UE would transmit a PUCCH with HARQ-ACK information with ACK value corresponding to a PDSCH reception.”   

Clearly, the slot should not be a subslot in this context. 

	Apple
	We still feel the TP from CATT & vivo is more accurate.
The issue with the current proposal is the multi-CSI case is not addressed, as explained by vivo in detail.
With Huawei’s modification, the issue is that we have “sub-slot” for HARQ-ACK and “slot” for CSI and SR. Then how do we interpret the multiplexing procedure in 9.2.5, when both HARQ-ACK and SR/CSI are involved? Should it be performed per slot or per sub-slot?
We understand that companies may think the current proposal (with Huawei’s addition) seems simpler. But do companies see any issue with the TP from CATT & vivo? 
Please note that QC just identified one case where the slot should not be interpreted as subslot, which would need to be added as an exception. This means the current TP is no longer simple either.

	DOCOMO
	We support Huawei’s version

	LG
	We also think vivo and CATT’s proposal is clearer. 

The problem is that we may need to multiplex sub-slot based PUCCH and slot-based PUCCH. Thus, we think it is necessary to specify what PUCCH resource are using unit sub-slot and it is applied to initial PUCCH resource, i.e., before UL multiplexing.

	CATT
	This issue has been discussed for several meetings.
As pointed out by other companies, with modified proposal from Huawei, it is not clear whether to perform multiplexing procedure in 9.2.5 according to sub-slot or slot. In addition, as pointed out by Qualcomm, it does not address the MAC CE activation time case.

We have the same question as Apple, do companies see any issue with the TP from us & vivo? If not, we strongly suggest that we endorse the TP and close the discussion.


2.1.3 2nd round proposal and discussion
As suggested by some companies, let us check if there are strong concerns about CATT&vivo proposal. Although it has been checked in previous meeting, after further discussions, companies can consider to live with it.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9
UE procedure for reporting control information

<Unchanged text omitted>
In the remaining of this Clause except for section 9.2.2, 9.2.4 and 9.2.5 for multiple PUCCH resources in a slot to transmit PUCCH with CSI reports, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
	Company
	Comments

	Ericsson
	We don’t agree with the proposed TP by vivo and CATT.
We explained why there is no issue with the procedure if Nokia’s TP with HW modifications are adopted.

Also, we have to be mindful of not necessarily complicate the spec language.

	Nokia, NSB
	We agree with the comments by Ericsson above. 

	Samsung
	Agree with Ericsson and Nokia – no need for the proposal. This issue has been repeatedly discussed and explained why there is no ambiguity in the present version of the specifications.

	OPPO
	Support the TP.

	HW/HiSI
	We agree with the comments from Ericsson, Nokia, NSB and Samsung. Ericsson explained why there is no issue and also the spec language would become more complicated than what it needs to be:

Therefore, we still propose:
“In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH resource of a PUCCH transmission with HARQ-ACK information includes a number of symbols indicated by subslotLength-ForPUCCH.”

	DOCOMO
	We prefer previous version with Huawei’s modification

	vivo
	We support the TP.

	CATT
	We support the TP.

During the 1st round discussion, Qualcomm has pointed out that according to the text proposal revised by Huawei, there is an issue for MAC CE effective time. In that case, slot should not be replaced by sub-slot. We would like to hear the proponents’ views how to solve the issue.

	ZTE
	Support the TP.

	Apple
	Support


2.1.4 3rd round proposal and discussion

The issue has been discussed for several meetings. It is suggested to stop the discussion and approve the following TP. Otherwise we see no consensus in the group for this issue.
	---------------------------------Start of Text Proposal on TS 38.213 v16.4.0-----------------------

9
UE procedure for reporting control information

*** Unchanged text is omitted ***

In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH resource of a PUCCH transmission with HARQ-ACK information includes a number of symbols indicated by subslotLength-ForPUCCH.

*** Unchanged text is omitted ***

---------------------------------End of Text Proposal on TS 38.213 v16.4.0-----------------------


	Company
	Comments

	Ericsson
	We support the TP proposed by FL.
To CATT/QC comment on SCell activation, my reading is that it is clearly stated there that for timing, slots of 1 of [image: image4.png]


 are considered even if sub-slot configured.

With reference to slots for PUCCH transmissions each consisting of [image: image6.png]


 symbols as defined in [4, TS 38.211],….



	Apple
	We still have concern on the TP.
It seems that our earlier question was not answered: “With Huawei’s modification, the issue is that we have “sub-slot” for HARQ-ACK and “slot” for CSI and SR. Then how do we interpret the multiplexing procedure in 9.2.5, when both HARQ-ACK and SR/CSI are involved? Should it be performed per slot or per sub-slot?”

For PUCCHSpatialRelationInfo in 9.2.2, I wonder from which clause Ericsson cited the sentence from. I saw it in SCell activation/deactivation, but I think PUCCH spatial relation can be updated by MAC CE by itself. We think it needs to be clarified separately for this case if we move towards the direction of this TP.

	CATT
	Same comment as Apple on PUCCH spatial relation update. The text cited by Ericsson applies to SCell activation/deactivation only but does not apply to PUCCH spatial relation update.

	vivo
	Same comment as Apple and CATT. The issue pointed by QC in the 1st round is for PUCCH spatial relation update in 9.2.2. Ericsson’s comment is for SCell activation.

	OPPO
	It would be good to clarify with the proposed TP, the pseudo-code for handling multiple PUCCH in set Q is per slot basis or per sub-slot basis. 

	Nokia, NSB
	We support the FL proposal. 

	ZTE
	Share the view with CATT and vivo.

	DOCOMO
	We think it’s better to agree the TP, then PUCCH spatial relation update can be further discussed starting from similar clarification as SCell activation in Clause 4.3.

	HW/HiSi
	We support the FL proposal
@Apple: For the pseudo-code for handling multiple PUCCH in set Q, if HARQ-ACK is involved, it is performed on sub-slot basis, otherwise not.

	Ericsson
	We still support the TP. Please find more clarifications below.
@Apple: On UCI multiplexing and procedures in 9.2.5: 

Please find our explanation in first round. The consequence would be that for the pseudo-code for handling multiple PUCCH in set Q for a given priority, if the corresponding PUCCH-Config is configured with sub-slot, we would run the code sub-slot based. In this case, any CSI or SR resource, if any, would be confined within a sub-slot even if they are slot-based, and that is due to the constraint we highlighted in 1st round.  Therefore, we don’t think for the sake of running multiplexing procedures there is an issue if CSI resources are slot-based.

@Apple, CATT, vivo, ZTE: Thanks CATT for clarification. You are correct. Still, the point is that the issue QC mentioned should be handled similarly as what we did for SCEll activation to be consistent in our approach. It appears that we missed to address this issue when we were handling SCell activation and the corresponding relation to sub-slot. In other words, the problem raised by QC is valid, but the solution is not this TP. The solution should be in the same spirit that we did for SCell activation. We should adopt a consistent solution for MAC CE related HARQ-ACK feedback and timing. 

	Samsung
	Same understanding with Ericsson and fine with the proposal. Note that the overlapping procedure applies per priority (so, if there is ‘sub-slot’ for HARQ-ACK, the procedure will be for that ‘sub-slot’).
For the MAC CE aspect, maybe a more general statement would be better instead of going to each applicable section and tweaking the text (need to also check for instances in 38.214).

	Qualcomm
	We have been debating about this issue in several meetings. We think the issues are well understood by all companies, and the differences in the two TPs (i.e., the FL proposal and the CATT/VIVO TP) is rather a matter of style (simplicity vs completeness). Ericsson’s explanation on the UCI multiplexing procedure and MAC CE issue are reasonable to us. In the worst case, we could add some TP in Section 9.2.5 and Section 9.2.2 to clarify the UE behavior.  
Therefore, we are fine with the FL proposal to make progress.  

	
	


2.1.5 Approved agreement
Text proposals for TS38.213 are endorsed in

· R1-2106374 (TS38.213, Rel-16, CR#0244, Cat. F)
	---------------------------------Start of Text Proposal on TS 38.213 v16.4.0-----------------------

9
UE procedure for reporting control information

*** Unchanged text is omitted ***

In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH resource of a PUCCH transmission with HARQ-ACK information includes a number of symbols indicated by subslotLength-ForPUCCH.

*** Unchanged text is omitted ***

---------------------------------End of Text Proposal on TS 38.213 v16.4.0-----------------------


2.2. Issue#2: Conflict between the first PUCCH repetition and semi-static configuration
2.2.1 Inputs from Tdocs
This issue was discussed in the past two meetings. The latest status in last meeting was the following draft conclusion. But due to some question on clarification for R15 behavior, the conclusion was not approved.

Potential conclusion:
It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with  SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
In this meeting, some companies re-submitted the contribution for clarify this issue.
Nokia proposal:

Proposal 2: Include in the Chairman’s Notes the clarification
“It is clarified that, according to the running R16 specification, a PUCCH repetition (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with  SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.”
CATT proposal:

Proposal 1: It is clarified that, according to the running R16 specification, a PUCCH repetition (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· There may be different understandings/implementations for Rel-15 if the first PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
vivo proposal:

First of all, we agree that the current specification does not preclude that the first PUCCH repetition of a scheduled PUCCH to collide with semi-static DL symbol(s) or SSB symbols. Then, some clarifications for the proposed conclusion:

· It is only applicable for the case that PUCCH is configured with repetition, i.e., [image: image8.png]NEPE -1



 If a PUCCH is configured with no repetition or repetition factor is 1, i.e. [image: image10.png]el



, the UE would not defer the PUCCH transmission, and it is meaningless to schedule a PUCCH which is to be cancelled. If PUCCH is configured with repetition, i.e., [image: image12.png]NP



, gNB is allowed to schedule a PUCCH with the first repetition collided with semi-static DL symbol(s) or SSB symbols. In this case, the UE still can transmit the PUCCH in the subsequent slots. 
· The postpone behaviour has no impact on HARQ-ACK codebook construction, i.e., the PUCCH repetition is postponed after the corresponding HARQ-ACK codebook is generated.

· This conclusion can apply to both Rel-15 and Rel-16.

Huawei proposal:

Proposal 1: Conclude that,
It is clarified that, according to the running R16 specification, a PUCCH repetition (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
2.2.2 1st round proposal and discussion
It is suggested to start the discussion from the status of last meeting for this issue, which was the following draft conclusion. Companies are encouraged to express your views:
Potential conclusion:
It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with  SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
	Company
	Comments

	HW/HiSi
	We think that “UL slot” should be changed “slot”. 

The term “UL slot” means one slot consists of only UL symbols. But for the deferral of PUCCH repetition, it can also be deferred to a slot consisting of flexible symbols or DL symbols, as long as all the symbols of the PUCCH resource for the deferred PUCCH repetition are UL symbols. We therefore suggest to change the conclusion as follows:

“It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with  SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.”

	vivo
	We want to clarify that the “a PUCCH repetition” means a PUCCH with [image: image14.png]1
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, does not include [image: image16.png]


. For PUCCH with [image: image18.png]


, postpone is not supported. In addition, the conclusion is only for R16, what’s the understanding of R15 UE behavior?

	ZTE
	Support

	OPPO
	Support the proposed conclusion and also fine with HW’s modification.

	Nokia, NSB
	We support the conclusion with the proposed changes by HW/HiSi above. 

	Samsung
	We do not support the conclusion. 

There is no difference between the R15 and R16 text and there cannot be a different conclusion/interpretation for the same text. The text is simple, clear, and is applicable to both R15 and R16 (can support the conclusion with ‘R15’ included). Also, if the text is not applicable to R15, the conclusion would be that the UE behavior in R15 is undefined – that would be incorrect. 

	Ericsson
	On this issue, since our view (as you may know) is completely different, we don’t take any side on this 😊 


	Qualcomm
	As indicated earlier, the conclusion is not our preference. But to make progress, we are fine to accept it.  
In our understanding, the rel-15 UE behavior is up to UE implementation, since there’re different understandings/implementations for Rel-15, based on previous discussions in AI 7.1.

	Apple
	We think Rel-15 UE behavior should also be clarified, otherwise it is an incomplete conclusion, and we don’t know what we should assume for Rel-15. We would be fine with the conclusion that it is up to UE implementation in Rel-15.
Agree with vivo that it is good to clarify that it is only applicable if Nrepeat > 1.

	DOCOMO
	We are fine with the proposed conclusion with Huawei’s modification

	LG
	We feel that current proposal implies different UE behavior from Rel-15. If it is not the intention of this proposal, we think we should wait the conclusion on what Rel-15 behavior is. 

In terms of wording, we are fine with Huawei’s modification. 

	CATT
	The proposal was agreeable in the last meeting except that Apple proposed to clarify Rel-15 behavior. To our understanding, there are different UE implementations in Rel-15 as previously discussed in AI 7.1. So we are fine to agree for Rel-16 only. We updated our proposal to include the comments from Huawei and vivo. Hope that it is agreeable.
It is clarified that, according to the running R16 specification, a PUCCH repetition with [image: image20.png]1
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 (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· There may be different understandings/implementations for Rel-15 if the first PUCCH repetition with [image: image22.png]1
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 collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.


	
	


2.2.3 2nd round proposal and discussion
Potential conclusion:
It is clarified that, according to the running R15 and R16 specification (at least in R16), a PUCCH repetition in case [image: image24.png]1
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 (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· R15 UE behavior can be clarified per further discussion.
	Company
	Comments

	Nokia, NSB
	We are fine with the changes proposed by CATT (i.e. in case [image: image26.png]1
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) and the suggestion by HW/HiSi (i.e. UL) – but not the proposed changes to the first sentence and the newly added sub-bullet. 

As QC pointed out, it seems that the Rel-15 behavior is up to UE implementation. Therefore, the only thing we are able to agree here is Rel-16 behavior. We don’t need to say anything about the Rel-15 UE behavior in our conclusion. 

Therefore, we prefer just the following: 

 It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition in case [image: image28.png]1
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 (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.

	Samsung
	We do not agree that the Rel-15 UE behavior is up to UE implementation (i.e. do not agree with the “(at least in R16)”. That would not be according to the specifications and would mean that there are UEs for which the network does not know what they are doing. There was also no related Rel-15 maintenance discussion. The Rel-15 and Rel-16 text is identical – how can the interpretations be different? 

We prefer to not make any conclusion. If anyone has any doubt about anything in Rel-15, there is a Rel-15 maintenance A.I. to submit a Tdoc and discuss.

	Qualcomm
	Agree with Nokia’s suggestion. 

	OPPO
	Support the conclusion.

	HW/HiSi
	We support the wording from Nokia

	DOCOMO
	We support the modification from Nokia

	vivo
	We share the view with Samsung. The Rel-15 and Rel-16 text is identical and UE behavior should be the same. If people can’t achieve a consensus on Rel-15, we are fine with Nokia’s suggestion.

	CATT
	For Rel-15, the issue has been discussed in our CR in R1-2005663. The CR was rejected due to different understandings from companies. So we think we can only agree for Rel-16 now.

We are in general fine with Nokia’s modification but still would like to add a sub-bullet as we proposed earlier to avoid potential misunderstanding that the UE behavior for the PUCCH postponing of the PUCCH repetition other than the first repetition is also not clear in Rel-15.

It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition in case [image: image30.png]1
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 (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· There may be different understandings/implementations for Rel-15 if the first PUCCH repetition in case [image: image32.png]1
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 collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.


	ZTE
	We support the modification from Nokia. There is no need to further discuss the Rel-15 behavior. 

	Apple
	We are fine with no further discussion on Rel-15, but we prefer that we also conclude for Rel-15 (i.e. there could be different UE implementation) so that we do not need to re-open the discussion in the future.


2.2.4 3rd round proposal and discussion

Potential conclusion:
It is clarified that, according to the running R16 specification, a PUCCH repetition in case [image: image34.png]1
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 (including the first PUCCH repetition) is postponed to the next available lot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
	Company
	Comments

	Apple
	We would like to understand if we have a common understanding on Rel-15’s behavior or not. Is the intention that we live with different understanding among the companies? If yes, isn’t better that we also have an explicit conclusion for Rel-15.

	CATT
	We still prefer to add the following sub-bullet to clarify Rel-15 behavior and to address Apple’s concern. Note that the main bullet alone may lead to potential misunderstanding that the UE behavior for the PUCCH postponing of the PUCCH repetition other than the first repetition is also not clear in Rel-15.
It is clarified that, according to the running R16 specification, a PUCCH repetition in case [image: image36.png]1
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 (including the first PUCCH repetition) is postponed to the next available slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· There may be different understandings/implementations for Rel-15 if the first PUCCH repetition in case [image: image38.png]1
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 collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.


	vivo
	Ok with the conclusion. It would be good if there is a clarification for the understanding on Rel-15’s behavior.

	OPPO
	Fine with the proposed conclusion and open to the clarification for Rel-15 behavior.

	Nokia, NSB
	We are fine with the proposed conclusion. We are fine with the CATT sub-bullet but just hope that potential conflicts on the Rel-15 behavior is not keeping us from agreeing the main bullet. 

	ZTE
	Fine with the proposal with modification on slot. If most companies think the sub-bullet from CATT is needed, I can accept the clarification.

	DOCOMO
	We are fine with the proposed conclusion

	HW/HiSi
	We are fine with the proposed conclusion. The clarification from CATT is also ok to us.

	Samsung
	We still think it is problematic to agree to this conclusion. It is not good practice for anyone to arbitrarily say “we have different understanding” and for the group to be OK with such statements when there is nothing in the specs that can possibly be unclear. It is even more absurd to say “we understand ‘A’ for R16 but not for R15” when the text is identical in R15 and R16, and R16 did not touch that part of the specs at all!
There is also no point for the sub-bullet proposed by CATT. Anyone may come and claim a different understanding for any aspect of the specs – the burden is then on that person to explain what can be misunderstood. That has not happened for the present case (and cannot possibly happen as there seems to be consensus for R16 which is identical to R15).
We do not agree to the conclusion if limited to R16.

	Qualcomm
	OK with the conclusion. 

	
	

	
	

	
	


2.2.5 Discussion status

The following conclusion for R16 is supported by 8 companies (Ericsson, Nokia, DOCOMO, OPPO, ZTE, Huawei, Ericsson, Qualcomm), but objected by 1 company (Samsung). And 3 companies (vivo, CATT, Apple) require adding clarification for R15 behavior, which is also objected by Samsung. And the issue was addressed for several meetings. If the conclusion cannot be agreed, it is suggested to stop the discussion and not to revisit this issue in next meeting.

Potential conclusion: 
It is clarified that, according to the running R16 specification, a PUCCH repetition in case [image: image40.png]1
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 (including the first PUCCH repetition) is postponed to the next available slot if the PUCCH repetition collides with SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
2.3. Issue#3: Clarification on reference point of sub-slot based PUCCH resource

2.3.1 Inputs from Tdocs
In last meeting, an issue for reference point of sub-slot based HARQ-ACK PUCCH resource was discussed [5]. The proponents think if HARQ-ACK information bits are multiplexed in a PUCCH resource in multi-CSI-PUCCH-ResourceList, the specification below is also applied to the PUCCH in multi-CSI-PUCCH-ResourceList. However, the specification intended to cover PUCCH resources configured for HARQ-ACK feedback only, but currently it also cover a PUCCH resource configured for CSI when HARQ-ACK is multiplexed in a PUCCH resource in multi-CSI-PUCCH-ResourceList or pucch-CSI-ResourceList. In addition, it also covers a PUCCH resource configured for SR when 1/2-bits HARQ-ACK is multiplexed in a PUCCH resource in SchedulingRequestResourceConfig.
	From TS 38.213 Section 9:

If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image42.png]


 symbols [4, TS 38.211]. 


CATT proposal:

To guarantee that only PUCCH resources configured for HARQ-ACK reference sub-slot boundary, the cases that HARQ-ACK is multiplexed on a PUCCH resource in multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig should be excluded in the specification. Regarding a PUCCH resource with a same PUCCH-ResourceId is configured for both CSI/SR and HARQ-ACK, we think a PUCCH resource configuration can be interpreted differently according to where the resource is used, but to make it clear, we agree the latest TP given by moderator at the end of last meeting considering how the PUCCH resource is provided.
Proposal 3: Adopt the following TP for section 9.2.1 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1
PUCCH Resource Sets

<Unchanged text omitted>
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config except when the PUCCH resource is provided by pucch-ResourceId in multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig, for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image44.png]


 symbols [4, TS 38.211]. 

<Unchanged text omitted>
----------------------------------------------------- End of text proposal ------------------------------------------------------
vivo proposal:
In the last meeting, the issue of multiplexing of SPS HARQ-ACK and CSI was solved, and one related issue was raised regarding reference of the first symbol of a PUCCH resource when sub-slot is configured [5]. There is a common understanding that the sub-slot reference applies only to initial HARQ-ACK PUCCH resource, i.e., PUCCH resources configured by PUCCH-ResourceSet, SPS-PUCCH-AN-List, or n1PUCCH-AN. For the PUCCH resources configured for CSI and SR, i.e., the PUCCH resource configured by multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig, the slot reference is applied. However, in according to the current specification, it is possible that the same pucch-ResourceId is configured in PUCCH-ResourceSet, SPS-PUCCH-AN-List, n1PUCCH-AN and multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig. In that case, when the PUCCH resource is used for CSI/SR transmission, the slot reference should be applied, and when the PUCCH resource is used for initial HARQ-ACK transmission, the sub-slot reference should be applied. Which means, for the PUCCH resource with the same pucch-ResourceId, its starting symbol can have different references when it is configured in different IEs. To make it clear, the following text proposal is made.

Proposal 2: Adopt the following text proposal for sub-slot based PUCCH transmission in 38.213.

 REF _Ref53406608 \h  \* MERGEFORMAT 

-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1
PUCCH Resource Sets

*** Unchanged text is omitted ***
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource provided by PUCCH-ResourceSet, SPS-PUCCH-AN-List, or n1PUCCH-AN in PUCCH-Config for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For a PUCCH resource provided by multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig in PUCCH-Config, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image46.png]


 symbols [4, TS 38.211]. 

*** Unchanged text is omitted ***

----------------------------------------------------- End of text proposal --------------------------------------------------------
Huawei proposal:

Regarding the TP proposed above, a concern that was raised is that it would prevent a PUCCH-Resource ID to be configured for both CSI and HARQ-ACK, which is allowed in Rel-15. We think it is still up to gNB’s implementation in Rel-16 to decide when sub-slot is configured. For example, if the startingSymbolIndex of one PUCCH resource is less than the subslotLengthForPUCCH and the PUCCH resource is confined within the sub-slot, such PUCCH resource can be configured for both CSI and HARQ-ACK. If the startingSymbolIndex of one PUCCH resource is equal to or larger than the subslotLengthForPUCCH or if one PUCCH resource is across the sub-slot boundary, such PUCCH resource can only be configured for CSI. 

Based on the above discussion, we think whether to configure a PUCCH resource with the same PUCCH-Resource ID for both HARQ-ACK and CSI when sub-slot is configured can also be left for gNB’s implementation, and no spec change is needed.

Proposal 2: Conclude that
Whether to configure a PUCCH resource with the same PUCCH-Resource ID for both HARQ-ACK and CSI when sub-slot is configured can be left for gNB’s implementation, and no spec change is needed.
2.3.2 1st round proposal and discussion
The discussion can be started based on proposal from CATT. Companies are encouraged to express your views:
Proposal 3: Adopt the following TP for section 9.2.1 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1
PUCCH Resource Sets

<Unchanged text omitted>
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config except when the PUCCH resource is provided by pucch-ResourceId in multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig, for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image48.png]


 symbols [4, TS 38.211]. 

<Unchanged text omitted>
----------------------------------------------------- End of text proposal ------------------------------------------------------
	Company
	Comments

	HW/HiSi
	We are ok with the proposed CR

	vivo
	Considering that PUCCH resource with the same pucch-ResourceId can be configured for both CSI/SR and HARQ-ACK transmission. We prefer the following change.

-------------------------------------------------- Start of text proposal --------------------------------------
9.2.1
PUCCH Resource Sets

*** Unchanged text is omitted ***
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource provided by PUCCH-ResourceSet, SPS-PUCCH-AN-List, or n1PUCCH-AN in PUCCH-Config for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For a PUCCH resource provided by multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig in PUCCH-Config, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image50.png]slot
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 symbols [4, TS 38.211]. 

*** Unchanged text is omitted ***

----------------------------------------------------- End of text proposal ------------------------------------


	ZTE
	Support

	OPPO
	We are fine with both the proposed CR and the CR from vivo if the following modifications are adopted (note that n1PUCCH-AN is configured in SPS-Config):
9.2.1
PUCCH Resource Sets

<omit text unchanged>
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource when the UE determines from PUCCH-ResourceSet or sps-PUCCH-AN-List-r16 in PUCCH-Config and n1PUCCH-AN in SPS-Config for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image52.png]slot
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 symbols [4, TS 38.211]. 

<omit text unchanged>

	Nokia, NSB
	We prefer the positive formulation along the lines of vivo for the first sentence (i.e. what the sentence is for, and not what it is for), but don’t think the changes proposed by vivo to the 2nd sentence are correct (as this sentence covers all the remaining cases, not just multi-CSI  etc. for sub-slot but also any PUCCH config incl. PUCCH-ResourceSet with slot-based PUCCH operation) 

I.e. 

*** Unchanged text is omitted ***
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource provided by PUCCH-ResourceSet, SPS-PUCCH-AN-List, or n1PUCCH-AN in PUCCH-Config for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image54.png]slot
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 symbols [4, TS 38.211]. 

*** Unchanged text is omitted ***

----------------------------------------------------- End of text proposal ------------------------------------


	Samsung
	Support the suggestions from Vivo and Nokia.

	Ericsson
	TP is not needed.

It is clear form 331 that the starting symbol is slot based. Then, what is currently stated in 9.2.1, describes the exception that is applicable only for HARQ-ACK.

That means if nothing is said for any other PUCCH resource, it is business as usual.

Hence, it is enough to say a PUCCH resource for HARQ-ACK in a PUCCH-Config configured with sub-slot. Even for that, we don’t need to repeat how the PUCCH resource is provided. This information is available already from specificationS.

 

	Qualcomm
	Support the suggestion from Nokia. 

	Apple
	We support Nokia’s version.

	DOCOMO
	We support Nokia’s version with OPPO’s modification, i.e., “provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List in PUCCH-Config or n1PUCCH-AN in SPS-Config”

	LG
	We support both Nokia’s version and CATT one, but slightly prefer CATT one. Since the proposal specifies the PUCCH resource list where the PUCCH resource Id, it doesn’t imply whether same PUCCH ID can be configured for both CSI and HARQ-ACK or not. 

	CATT
	We do not have a strong view on the wording. We are fine with Nokia’s proposal with OPPO’s modification, i.e.

*** Unchanged text is omitted ***
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List in PUCCH-Config or by n1PUCCH-AN in SPS-Config, for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image56.png]slot
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 symbols [4, TS 38.211]. 

*** Unchanged text is omitted ***



	
	


2.3.3 2nd round proposal and discussion
Proposal 3: Adopt the following TP for section 9.2.1 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1
PUCCH Resource Sets

*** Unchanged text is omitted ***
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List in PUCCH-Config or by n1PUCCH-AN in SPS-Config, for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image58.png]slot
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 symbols [4, TS 38.211]. 

*** Unchanged text is omitted ***

----------------------------------------------------- End of text proposal ------------------------------------------------------
	Company
	Comments

	Ericsson
	We don’t agree that TP is needed.
We provided reasons for our view. We appreciate if proponents clarify why our reasons are not justified.

	Nokia, NSB
	Support the TP

	Samsung
	After reading the comments from Ericsson, we agree with Ericsson.

	Qualcomm
	We support the TP.

	OPPO
	Support the TP.
To our understanding, the reason for the TP is to clarify the reference of the first symbol of PUCCH resource for multiplexing HARQ-ACK. In last RAN1 meeting, this issue was discussed under email thread [104b-e-NR-L1enh-URLLC-05] and there is common understanding that the sub-slot reference applies only to initial HARQ-ACK PUCCH resource, instead of all the PUCCH resource for multiplexing HARQ-ACK, i.e. the resources provided by multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig would follow slot reference. So we think the TP is needed.

	HW/HiSi
	We support the TP. 

Regarding Ericsson understanding (“It is clear form 331 that the starting symbol is slot based. Then, what is currently stated in 9.2.1, describes the exception that is applicable only for HARQ-ACK”), we still think it would be good to have it clarified within 38.213.

	DOCOMO
	We support the TP

	vivo
	We support the TP.

	CATT
	We support the TP

	ZTE
	Support the TP

	Apple
	Support


2.3.4 3rd round proposal and discussion

8 companies in the 10 supported the TP. 2 companies do not see the need of this TP. Let us continue discussion allowing Ericsson and Samsung to check and reply the clarifications from other companies in the 2nd round.
Proposal 3: Adopt the following TP for section 9.2.1 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1
PUCCH Resource Sets

*** Unchanged text is omitted ***
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List in PUCCH-Config or by n1PUCCH-AN in SPS-Config, for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image60.png]slot
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 symbols [4, TS 38.211]. 

*** Unchanged text is omitted ***

----------------------------------------------------- End of text proposal ------------------------------------------------------
	Company
	Comments

	Ericsson
	We don’t think TP is needed.
Thanks HW for providing feedback and sharing your view.

My general concern is that we unnecessarily repeat the same information over and over and we should avoid such practices. That is why that I am becoming concern with clarifications.

Let me ask proponents of the TP whether the addition by red, adds additional information or this information is already known and we are just repeating that?
Beside the description in other clauses in 213, we have the following in 331. Would be any unclarity that we would not be able to determine how a PUCCH resource for A/N is configured?

In PUCCH-Config we have:
-- A set with one or more PUCCH resources

PUCCH-ResourceSet ::=                   SEQUENCE {

    pucch-ResourceSetId                     PUCCH-ResourceSetId,

    resourceList                            SEQUENCE (SIZE (1..maxNrofPUCCH-ResourcesPerSet)) OF PUCCH-ResourceId,

    maxPayloadSize                          INTEGER (4..256)                                                      OPTIONAL  -- Need R

}

sps-PUCCH-AN-List-r16                   SetupRelease { SPS-PUCCH-AN-List-r16 }                                OPTIONAL,  -- Need M
And we have the following for SPs-PUCCH-AN list:

SPS-PUCCH-AN-List-r16 ::=      SEQUENCE (SIZE(1..4)) OF SPS-PUCCH-AN-r16

And we have the following field description:

n1PUCCH-AN
HARQ resource for PUCCH for DL SPS. The network configures the resource either as format0 or format1. The actual PUCCH-Resource is configured in PUCCH-Config and referred to by its ID. See TS 38.213 [13], clause 9.2.3.

	Apple
	We still support the TP.
Regarding Ericsson’s comments, I checked 331, and could not find the text that says startingSymbolIndex is relative to the slot boundary. (I could have missed it.)
But regardless, without the TP, the current text “the first symbol of a PUCCH resource in PUCCH-Config for multiplexing HARQ-ACK in a PUCCH transmission” would include multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig, if they are used to multiplex HARQ-ACK, as commented by other companies earlier. Even if there is some text in 331, this text in 213 would typically be considered to override 331, or we could say there is conflict between different specs.
Overall I still don’t understand why Ericsson thinks the TP is not necessary.

	CATT
	We support the TP. The intention of the TP is as explained by OPPO and Apple.

	vivo
	We support the TP.

Regarding the reference of startingSymbolIndex is captured in 331 or 213, it was discussed in previous meeting, and the outcome is to capture in 213. That is why we have such paragraph in 9.2.1. We don’t think 331 says anything about the reference of startingSymbolIndex.

	OPPO
	Support the TP.

	Nokia, NSB
	Support the TP

	ZTE
	Support the TP

	DOCOMO
	Support the TP

	HW/HiSi
	Support the TP.

	Ericsson
	We still don’t think TP is needed.

Perhaps the source of disagreement is the assumption that companies assume for PUCCH reosuerce Id that can be shared. Please see the email on reflecor, that is copied below, that based on RAN2 agreement and even prior discussion in RAN1, this assumption is not correct.

Hence, it is important to clarify this issue first.

After that, I hope you understand that I reason based on the assmuption that PUCCH-Resource Id is globally used across two PUCCH-Config. Given that, back to the quesitons raised by Apple, the exisitng text in the disputed TP clarifies the reference for PUCCH resource. This was previously discussed that to clairfy whether the reference is slot boundary or sub-slot boundary, we agreed on a TP which as implemented below. 
The addiitons by proposed TP, to me only clairfies that, these configuraitons, i.e. PUCCH-ResourceSet or SPS-PUCCH-AN-List in PUCCH-Config or n1PUCCH-AN in SPS-Config could be the ones with sub-slot based PUCCH resource for HARQ-ACK.
I previous response, I tried to make the point that this information is already provided by RRC, and even in case of DL SPS, the relation to PUCCH-Config is described in the corresponding field description. We don’t need to repeat that information. It is enough to mention the green text.

Maybe the only issue is the word “multiplexing”. Even for that, this term is commonly used in 213 and it should be clear by now that it does not mean in this context, the 9.2.5 multiplexing.
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image62.png]slot
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 symbols [4, TS 38.211]. 

Hence, in summary, I don’t think we need a TP. You may wonder why I insist. Because I believe we should avoid repetiiton and try to maintain the spec as clean as possible. Imagine, in next release, if we introduce other contrianter for PUCCH resource, or extend them, we start to add them here one by one which is not needed at all and leads to error propagation in case of misisng n update.
· PUCCH-ResourceId: Please see our email on reflector, copied here as well.
I was trying to find out the source of misunderstanding with respect to issue#3, whether TP is needed or not. It seems companies assume that a PUCCH-ResourceId can be shared between different PUCCH resources. Please see description of CATT, vivo, HW proposals in section 2.3.1 of the summary.

a PUCCH resource with a same PUCCH-ResourceId is configured for both CSI/SR and HARQ-ACK

This is not a correct assumption. PUCCH-ResourceId is a global Id across both PUCCH-Config. 
Please review the discussion in RAN1#101-e, in the following email thread:

[101-e-NR-L1enh-URLLC-UCI_Enh-03] Other issues with quick checking and agreement

Briefly, the discussion initiated by our request to increase number of SR requested. We were under impression that maximum number of PUCCH resources is per PUCCH-Config. During the discussion, it appeared many shared the same view (i.e. PUCCH resource Id per PUCCH-Config, while not agreeing on increasing SR) and we were discussing Option 1 and Option 2. Then QC/Wei pointed out that maximum number of PUCCH resources is same as Rel-15 and PUCCH resource Id is globally used. Which means based on RAN2, none of Option 1 or 2 were correct. We also further checked and confirmed this. We tried to capture the  outcome of discussion as a conclusion in RAN1 as Option 3, since during the discussion it appeared to us RAN1 understanding was not aligned with RAN2, but people considered that waste of time as well as the whole discussion waste of time. 

You can check the discussion yourself, I will copy below the email.

Please check the discussion yourself and also RAN2 agreement. 

It is important to have a common understanding (on this issue I thought we already had).

From: 3gpp_tsg_ran_wg1: tsg ran working group 1 <3GPP_TSG_RAN_WG1@LIST.ETSI.ORG> On Behalf Of Sorour Falahati
Sent: Friday, June 5, 2020 8:52 PM
To: 3GPP_TSG_RAN_WG1@LIST.ETSI.ORG
Subject: Re: [101-e-NR-L1enh-URLLC-UCI_Enh-03] Other issues with quick checking and agreement

Dear Wei, Sigen,  Klaus, Yanping, Jia, and all,

Thanks Wei for sharing your view.

It is good that you brought it up. If you check my email, I did my analysis that PUCCHResouceId is per PUCCH-Config which is indeed different from Rel-15, but it was the only way for Option 1 to work, let alone Option 2.

Yes, I agree PUCCHresouceId is a global parameter, similarly in Rel-15, and it used for Spatial relation, etc. I recall we came up with the number 128 based on maximum number of AN and SR and CSI resources. 

Then I am puzzled how do you think that both Option 1 and Option 2 work. I think none of them work. I think the simplest way is to assume maximum number of AN resources for both PUCCH-Config remains as Rel-15 (32+24).

@Wei Yang Do you agree?

@All, What is your view? I think the following is the only option where the limit for AN is changed.

 

Proposed conclusion (Option 3):
· Maximum number of configured PUCCH resources for HARQ-ACK per PUCCH-Config in Rel-16 remains the same as in Rel-15.
· 56 resources
· Maximum number of configured PUCCH resources for CSI in Rel-16 remains the same as in Rel-15.
· 64 resources
· Maximum number of configured PUCCH resources for SR in Rel-16 remains the same as in Rel-15.
· 8 resources


	Samsung
	Fine with the (impressive ^^) explanation from Ericsson.

	Qualcomm
	Support the TP.

We appreciate the comprehensive explanations from Ericsson/Sorour, and share the concern: “we should avoid repetiiton and try to maintain the spec as clean as possible”. Indeed, it may be a headache to add every RRC parameter to be introduced in future releases regarding HARQ-ACK in the sentence. It would be great if there is a magic word/sentence that explains the design clearly without calling out the RRC parameters explicitly. 

However, so far we could not fine such magic word/sentence. The current spec is ambiguous as explained by Apple above. For people who is not involved in the 3GPP discussion and who only read the standard, it’s unclear to them the PUCCH resource for “multiplexing” HARQ-AC excludes the ones in  multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig. Thus, we think it is better to be repetitive than to provide the wrong information. 

	
	


2.3.5 4th round proposal and discussion
The following TP is supported by 9 companies (CATT, Apple, vivo, OPPO, Nokia, DOCOMO, ZTE, Huawei, Qualcomm). But 2 companies think it is not needed (Ericsson, Samsung). Both sides have well explained their views. Companies can check the explanations in the 4th round. And Ericsson and Samsung can consider to live with the TP.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1
PUCCH Resource Sets

*** Unchanged text is omitted ***
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List in PUCCH-Config or by n1PUCCH-AN in SPS-Config, for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image64.png]slot
NSt



 symbols [4, TS 38.211]. 

*** Unchanged text is omitted ***

----------------------------------------------------- End of text proposal ------------------------------------------------------
	Company
	Comments

	HW/HiSi
	Support.

	Nokia/NSB
	Support

	Ericsson
	Do not support the TP.
 Please find clarifications below. If the issue is the word “multiplexing2, one can consider following change which is aligned with the description in 9.2.1.
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config for multiplexing HARQ-ACK information in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image66.png]slot
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 symbols [4, TS 38.211]. 

On issue#3:
· On PUCCH -Reosurce ID

· The reason I made the comment is based on companies input contributions for TP. I commented “Sorour: Perhaps the source of disagreement is the assumption that companies assume for PUCCH reosuerce Id that can be shared…”
Please read FL summary, section 2.3.1.  
CATT proposal:

..
Regarding a PUCCH resource with a same PUCCH-ResourceId is configured for both CSI/SR and HARQ-ACK, we think a PUCCH resource configuration can be interpreted differently according to where the resource is used, but to make it clear, we agree the latest TP given by moderator at the end of last meeting considering how the PUCCH resource is provided.
…
vivo proposal:

…
for initial HARQ-ACK transmission, the sub-slot reference should be applied. Which means, for the PUCCH resource with the same pucch-ResourceId, its starting symbol can have different references when it is configured in different IEs. To make it clear, the following text proposal is made.

..

Huawei proposal:

Regarding the TP proposed above, a concern that was raised is that it would prevent a PUCCH-Resource ID to be configured for both CSI and HARQ-ACK, which is allowed in Rel-15. …
· On term “multiplexing”

· I commented: “Sorour: Maybe the only issue is the word “multiplexing”. Even for that, this term is commonly used in 213 and it should be clear by now that it does not mean in this context, the 9.2.5 multiplexing.”
· The issue I have is that clause 9.2.1 should be read  within the context it is intended for. Please read the whole clause. It is talking about the confgiuraiton of PUCCH resources when Ue receives them, and describes how the UE interpret parameters when it receives them by RRC. It is not about overlapping, etc. That will come later in 9.2.5. That’s why the word “multiplexing” should not be an issue. It is more important to understand what differnet clauses are intended for so we can undertand the overall proceudre. We can change the word “multiplexing” if that is bothering. But it is not correct to repeat the already exisitng information. Because the solution in TP has consequences for maintenance of the spec in general. We should have a systematic and consistent appraoch for TPs.

· I hope it answers your question on when DL SPS HARq-ACK multilexes with CSI and CSI PUCCH resource is used. 

· On multiplexing procedures:
· On Lina’s question/figure I commented in 1st round , section 2.1.2 of FL :  “Sorour: To answer vivo’s question, there won’t be any issue for the procedure.  First, based on description at the beginning of 9.2.5, we resolve overlapping between CSI PUCCH resources (slot based), until we have non-overlapping CSI resources…”
· The figure is incorrect based on the highlighted comment. CSI resource is slot based and by following the at the beginning of 9.2., we can have maximum two non-overlapping slot-based PUCCH resources before running the pseudo code.
· Then, I commented as based on the condition in clause 9 (you find my comment in FL), the overlapping CSI resources with HARQ-ACK resource would be confined in the sub-slot for the HARQ-ACK. In fact, it would be up to UE implementation if it runs it slot-based or sub-slot based where the outcome would be the same. If I were UE vendor, I could not change Rel-15 implementation and would run slot-based. Only where there is a HARQ-ACK sub-slot based is involved in overlapping resources in set Q, I would know the limit on maximum number of PUCCH with HARQ-ACK is per sub-slot. 
· If UE runs Case 1 slot-based (as in Case 2)or sub-slot based, it is the same. 
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2.3.6 Approved agreement

Agreement

Text proposals for TS38.213 are endorsed in

· R1-2106375 (TS38.213, Rel-16, CR#0245, Cat. F)
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1
PUCCH Resource Sets

*** Unchanged text is omitted ***
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource provided by PUCCH-ResourceSet or SPS-PUCCH-AN-List in PUCCH-Config or by n1PUCCH-AN in SPS-Config, for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with [image: image69.png]slot
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 symbols [4, TS 38.211]. 

*** Unchanged text is omitted ***

----------------------------------------------------- End of text proposal ------------------------------------------------------
2.4. Issue #5 (editor CR): Editorial correction on timing for secondary cell activation/deactivation
2.4.1 Background
There is a typo error in the formula in section 4.3 of TS38.213, in which the multiplication sign is written as a subscript point. A correction is needed as below.
2.4.2 1st round proposal and discussion
Companies are encouraged to check the CR proposed by CATT for the editorial correction:
Proposal 4: Adopt the following TP for section 4.3 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
4.3
Timing for secondary cell activation / deactivation

With reference to slots for PUCCH transmissions each consisting of [image: image71.png]


 symbols as defined in [4, TS 38.211], when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: image72.wmf]k

n

+

, except for the following:
-
the actions related to CSI reporting on a serving cell that is active in slot [image: image73.wmf]k

n

+


-
the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: image74.wmf]k

n

+


-
the actions related to CSI reporting on a serving cell which is not active in slot [image: image75.wmf]k

n

+

that the UE applies in the earliest slot after [image: image76.wmf]k

n

+

 in which the serving cell is active.

The value of [image: image77.wmf]k

 is [image: image79.png]m  Subframe
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 where slot QUOTE 
  n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception as described in Clause 9.2.3 and [image: image81.wmf]m

subframe,

slot

N

 is a number of slots per subframe for the SCS configuration [image: image82.wmf]m

 of the PUCCH transmission as defined in [4, TS 38.211].

With reference to slots for PUCCH transmissions each consisting of [image: image84.png]


 symbols as defined in [4, TS 38.211], if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot [image: image85.wmf]n

, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: image86.wmf]k

n

+

. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: image87.wmf]n

, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: image88.wmf]subframe,

slot

3

nN

m
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 where [image: image89.wmf]m

 is the SCS configuration for PDSCH reception on the secondary cell.
----------------------------------------------------- End of text proposal ------------------------------------------------------
	Company
	Comments

	HW/HiSi
	We are fine with the CR, to give it directly to the editor

	vivo
	Ok. Editorial correction. 

	ZTE
	Agree

	OPPO
	Agree

	Nokia, NSB
	We are fine with the change, to be reflected in the editor CR

	Samsung
	OK - editorial

	Ericsson
	OK - editorial

	Qualcomm
	OK- editorial. 

	Apple
	Agree

	DOCOMO
	Agree

	LG
	Agree

	CATT
	Agree

	
	


2.4.3 Proposal from email discussion
Potential agreement:
Capture the following TP for section 4.3 of TS38.213 in the editor CR:

-------------------------------------------------- Start of text proposal ------------------------------------------------------
4.3
Timing for secondary cell activation / deactivation

With reference to slots for PUCCH transmissions each consisting of [image: image91.png]


 symbols as defined in [4, TS 38.211], when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: image92.wmf]k

n

+

, except for the following:
-
the actions related to CSI reporting on a serving cell that is active in slot [image: image93.wmf]k

n

+


-
the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: image94.wmf]k

n

+


-
the actions related to CSI reporting on a serving cell which is not active in slot [image: image95.wmf]k

n

+

that the UE applies in the earliest slot after [image: image96.wmf]k

n

+

 in which the serving cell is active.

The value of [image: image97.wmf]k

 is [image: image99.png]m  Subframe
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 where slot QUOTE 
  n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception as described in Clause 9.2.3 and [image: image101.wmf]m

subframe,

slot

N

 is a number of slots per subframe for the SCS configuration [image: image102.wmf]m

 of the PUCCH transmission as defined in [4, TS 38.211].

With reference to slots for PUCCH transmissions each consisting of [image: image104.png]


 symbols as defined in [4, TS 38.211], if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot [image: image105.wmf]n

, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: image106.wmf]k

n

+

. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: image107.wmf]n

, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: image108.wmf]subframe,
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 where [image: image109.wmf]m

 is the SCS configuration for PDSCH reception on the secondary cell.
----------------------------------------------------- End of text proposal ------------------------------------------------------
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