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1. Introduction

In this paper, discussions under the following email thread in RAN1#104b-e are summarized.

[104b-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 of the configuration for one PUCCH-Config with subslotLengthForPUCCH-r16
·        Issue #6: Msg3 or MsgA PUSCH overlapping with a high-priority PUCCH
·        Issue #4:  Clarification that Type 1 CB is not supported for sub-slot HARQ-ACK
·        Issue #5:  Number of PUCCH resource sets per PUCCH-config (simple fix)
·        (editorial/clarification):  Editorial clarifications related to DCI format 1_2
·        Discussion/decision by April 15 and TP(s) by April 20
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 last meeting. The following TP was proposed but not agreed before the meeting was closed.
	---------------------------------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 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 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 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
OPPO proposal:

Proposal 1: Adopt the following text proposal for corrections for sub-slot based PUCCH transmission:

	9
UE procedure for reporting control information

*** Unchanged text is 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 CSI reports and for overlapping PUCCH(s) and PUSCH(s) in a slot, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH.

*** Unchanged text is omitted ***

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


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 ------------------------------------------------------
Nokia proposal:

Proposal 2: Adopt the following draft CR to clarify the meaning of “slot” when sub-slot based PUCCH is configured (changes in green, to be shown as track changes in the final CR). 
*****************************************
9   UE procedure for reporting control information
*** Unchanged text is omitted ***
In the remaining of this Clause, unless stated otherwise, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH resource for PUCCH transmission with HARQ-ACK information includes a number of symbols indicated by subslotLengthForPUCCH. Providing subslotLengthForPUCCH does not change UE’s processing timelines of MAC-CE commands.
*** Unchanged text is omitted ***
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 proposal. 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 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 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 on TS 38.213 v16.4.0-----------------------


	Company
	Comments

	CATT
	We support the TP.

	vivo
	We support the TP.

	HW/HiSi
	We support the TP

	Nokia, NSB
	We would not object to the TP, but would like to point out, that Aris & Souror in the last meeting had been drafting some alternative TP (which seem to be the last discussed version during RAN1#104-e). 

Has there been any reason to not start from the latest proposal from RAN1#104-e (i.e. from where we seem to have stopped last time)!?

---------------------------------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, unless stated otherwise, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH resource for PUCCH transmission with HARQ-ACK information includes a number of symbols indicated by subslotLengthForPUCCH.
*** Unchanged text is omitted ***
---------------------------------End of Text Proposal on TS 38.213 v16.4.0-----------------------

	ZTE
	Fine with the proposal

	Samsung
	Agree with Nokia – the cited text from RAN1#104-e is simpler and cleaner. 

	Apple
	We are fine with the proposal in principle.

One question: I understand if subslotLength-ForPUCCH is configured, PUCCH for HARQ-ACK, SR and CSI should all be contained within a subslot as we agreed. But for the UCI multiplexing procedure in section 9.2.5, do we really need to say a slot should be replaced by a subslot? Should not the procedure still work on a per-slot basis? That is, Section 9.2.5 still works if “slot” is always interpreted as a slot, not a sub-slot. Basically I wonder if “for multiple PUCCH resources in a slot to transmit PUCCH with CSI reports” can be removed from the TP for simplicity.

On the TP from Nokia (or from Aris/Sorour in the last meeting), we feel “unless stated otherwise” is a bit unclear. E.g. is there any place that states otherwise?

	Qualcomm
	We slightly prefer the alternative TP from Aris/Sorour, because it’s simpler and cleaner.  

To Apple’s question, the UCI mux between CSI and HARQ-ACK in Section 9.2.5 may depend on the sub-slot length. For example, the Issue #3 in [104e-NR-L1enh-URLLC-05] arises because HARQ-ACK operates in sub-slot, but CSI mux operates in slot. Therefore, we can not interpret all “slot” in Section 9.2.5 as a slot. 

	Intel
	Slightly prefer the proposed TP as it spells out the exception clauses, but we would also be fine with the proposal from Samsung/Ericsson.

	DOCOMO
	We are fine with the TP and also support the alternative TP from Aris/Sorour


2.1.3 2nd round proposal and discussion
Companies are encouraged to express your views on the updated TP from Samsung and Nokia:
	---------------------------------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, unless stated otherwise, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH resource for PUCCH transmission with HARQ-ACK information includes a number of symbols indicated by subslotLengthForPUCCH.
*** Unchanged text is omitted ***

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


	Company
	Comments

	Ericsson
	Sorry for catching up late 😊
We happy with the proposed TP by FL and thanks Klaus for bringing the attention to the previous meeting’s discussion.

To Apple question: If I recall correctly, one of the reasons (or the main reason?) that we put  the constraint on SR and CSI configuration (I made figure below for myself to remember) was that when we do multiplexing per priority, the resources (SR and CSI and AN) all would fall within sub-slot, if sub-slot-length is configured. Hence multiplexing per priority would become slot-based or sub-slot based, but not mix,
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	OPPO
	Support the updated TP from Samsung and Nokia

	DOCOMO
	We support the updated TP

	vivo
	We prefer the original TP. As pointed out in the email discussion in the last meeting. 

For the current TP, for UCI multiplexing in clause 9.2.5, it is not clear whether it is in sub-slot level or slot level.

For example, to handle multiple PUCCHs, in section 9.2.5, a set of Q is defined as "Set  to the set of resources for transmission of corresponding PUCCHs in a single slot without repetitions" and then there is a pseudo-code to process Q. From our understanding, if sub-slot is configured, this procedure is implemented in sub-slot level. But following the updated TP, it is not clear. 

	Samsung
	After some further consideration, no change seems to be the better option now. Regarding the TP by OPPO, it excludes the PUCCH transmission in some Clauses from “if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.” That is clearly not correct. 
The other TP has the escape statement “unless stated otherwise” for which I agree with Apple that is not good practice and can open more questions. 

The TP was suggested by Oppo for 3 reasons – (a) timing for MAC CE being slot (not sub-slot), (b) SR periodicity and offset being slot-based, and (c) the multiplexing being within a sub-slot (not a slot). 
For the first reason, there is no problem due to the text in Clause 4.3 – also, the current statement in Clause 9 only talks about where a PUCCH (resource) transmission is confined, nothing else. 
For the second reason, 38.331 is clear (and again, the current statement in Clause 9 only talks about where a PUCCH (resource) transmission is confined). 
For the third reason, I think the following text in 9.2.5 (together with the above text in Clause 9) is enough to differentiate “slot” from “sub-slot” – if needed for better clarity, the “if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission …” may be modified as “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.”  

Text in 9.2.5

“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.”

	Apple
	We still have the same concern on “unless stated otherwise”. I haven’t seen a clear answer on whether we have a place where this is stated otherwise, so it is not clear what we are trying to exclude.
If we assume UCI multiplexing in Section 9.2.5 is on sub-slot-level, then adding “with HARQ-ACK information” as in the TP seems to also cause problem. It would mean that “slot” for HARQ-ACK is a sub-slot, while “slot” for SR and CSI-RS is a slot in Section 9.2.5, which seems to be problematic.
I still wonder why Section 9.2.5 has to assume to be sub-slot-based. I understand (as Ericsson also explained) that all HARQ-ACK/SR/CSI resources are confined within a sub-slot, but my question is whether it makes a difference to have the multiplexing procedure still implemented on the slot level. Does it cause any problem?
QC provides a case where sub-slot-based operation may cause some issues, but that is being separately discussed and does not necessarily mean the current procedures in 9.2.5 all need to be performed on a sub-slot basis.
Nonetheless, I see that it works to assume the UCI multiplexing in 9.2.5 is done on sub-slot level.

We start to slightly prefer the original TP.
The comment from Samsung on the original TP is a bit unclear to us. At least for Section 9.2.2 and 9.2.4, we think “slot” stays as a slot even when sub-slot is configured.

	CATT
	We prefer the original TP and it seems that it is fine with all the companies based on the 1st round discussion.
As discussed in our contribution R1-2102594, the current proposal covers only HARQ-ACK transmission. But slot should be replaced by sub-slot for UCI multiplexing in clause 9.2.5 not only for HARQ-ACK but also for other UCI and PUSCH transmissions.

	ZTE
	After reading companies comments, I think the issue is valid, and original proposal seems better.


2.1.4 3rd round proposal and discussion
Based on the 2nd round discussion, the FL suggested to consider the following two potential CRs:

Potential CR 1 (CR for 1st round discussion):
	---------------------------------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 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 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 on TS 38.213 v16.4.0-----------------------


Potential CR 2 (CR 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-----------------------


	Company
	Comments

	Nokia, NSB
	It seems the simpler version from Samsung seems to cover what we try to clarify here. 

	LG
	We slightly prefer CR 2 if there is a common understanding on “associated PUCCH resource”
For CR 1, we have concern on adding reference 9.2.5. We think UL multiplexing can works in sub-slot level. As a few companies mentioned, all PUCCH resource are confined in slot or sub-slot if configured so there wouldn’t be an issue. If CR 1 doesn’t refer 9.2.5, we would prefer CR 1 as well. 


	vivo
	We prefer CR1. CR2 is not correct considering CSI reports.
In the beginning of section 9.2.5, to handle multiple CSI PUCCHs, the followings are captured:

“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. ”
This paragraph is to determine at most two PUCCHs for CSI reporting in a slot (consisting of 14 symbols) or multiplex all CSI reports in a slot (consisting of 14 symbols) in one PUCCH, then if a UE is provided subslotLength-ForPUCCH, this procedure should also be implemented in slot level rather than sub-slot level.

	Ericsson
	We prefer Samsung CR.
To address vivo’s concern, the way we understand the spec is follows:

· For CSI, we have slot-based configuration. The text highlighted above, is addressing the cleaning up of the CSI PUCCh resources based on the conditions listed in these bullets, before applying the overlapping resolution. Hence, here the “sub-slot is immaterial”.
· After that, the text in the spec continue with PUCCH/PUSCH overlapping resolution for these cases for the remaining PUCCH resources in the slot per priority:

· Case 1) CSI/SR

· Case 2) CSI/AN

· Case 3) CSI/AN/SR

· Case 4) AN/SR

· Now, when run iterative procedures in 9.2.5, for each iteration, when a sub-slot based A/N PUCCH resource is involved (case 2/3/4) based on Aris CR, sub-slot is considered a “slot”.  On the other hand, for any CSI or SR PUCCH resource, since they would be confined within sub-slot (please see the figure in our previous round of comment), even the Sr and CSI are configured slot-based, the procedure can be executed sub-slot based.



	HW/HiSi
	We prefer CR2 .

	Samsung
	We prefer CR2 for previously mentioned reasons.
Also, again, CR1 saying that in 9.2.2, 9.2.4 and 9.2.5, the statement “if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH” does not hold, is clearly incorrect. What happens then in 9.2.2, 9.2.4, and 9.2.5 if a UE is provided subslotLength-ForPUCCH?

	 Qualcomm
	We are fine with the methodology taken for CR2. However, we wonder what’s the reason to take out “HARQ-ACK” in CR2? Wouldn’t it be better to have the following (which will address vivo’s concern on CSI): 

“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.”

FYI, we already have the following text in Section 9 (subject to minor changes in another ongoing email discussion): 

“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].”

	DOCOMO
	We are fine with CR2

	vivo2
	For Ericsson’s first comment, we still can’t get the logic, why is here the “sub-slot immaterial?

For example, there are two sub-slots within a slot, and UEis provided with multi-CSI-PUCCH-ResourceList. There are four PUCCHs with CSI reports in a slot, CSI 2 is on a short PUCCH.

If sub-slot is not configured, UE will multiplex all CSI reports (CSI 1~4) in the slot on one PUCCH configured by multi-CSI-PUCCH-ResourceList.

If sub-slot is configured, following CR 2, to our understanding, slot is replaced by sub-slot, so UE will handle multiple CSI PUCCHs in sub-slot level in 9.2.5, then UE will transmit CSI 1 and CSI 2 separately in sub-slot 1, and UE will multiplex CSI 3 and CSI 4 in sub-slot 2 on on one PUCCH configured by multi-CSI-PUCCH-ResourceList.  However, this is not correct. Multiple CSI PUCCHs handling should not be impacted by sub-slot configuration.
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For Section 9.2.5, we think for multiple CSI PUCCHs handling (the text quoted in our above comments), it should be in slot level, but in the remaining of the section of 9.2.5, such as the handling of set Q, it should be in sub-slot level. That’s why we say “9.2.5 for multiple PUCCH resources in a slot to transmit PUCCH with CSI reports” in CR1.

	OPPO
	CR 2 is preferred.

Regarding to the above example mentioned by vivo, we want to first clarify that the maximum PUCCH resources configured per slot is 2, this restriction is based on slot level, instead of sub-slot level. To our understanding, since any CSI or SR PUCCH resource would be confined within sub-slot, there seems little difference for multiple CSI PUCCHs handling to be slot based or sub-slot based.

	CATT
	We do not quite understand how CR 2 addresses the issue.

Our understanding of the sentence we are trying to modify is that slot is replaced by sub-slot if sub-slot is configured. CR1 excludes the cases when slot should not be replaced by sub-slot even if sub-slot is configured.

For the PUCCH resource when sub-slot is configured, we already have the following text to define how to determine the PUCCH resource in time.

“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].”


	
	


2.1.5 Discussion status for the potential CR
The following CR is 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-----------------------


· Support: Nokia, LG, E///, HW, Samsung, DCM

· Expressed concerns: vivo, QC, CATT
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 last meeting. The following conclusion was proposed but not agreed before the meeting was closed.
Potential conclusion:
It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition (including the first PUCCH repetition for RRC configured UCI transmission) is postponed to the next available UL slot if the PUCCH repetition collides with DL symbol(s) (including semi-static DL symbol(s)) or 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.
CATT proposal:

Proposal 1: 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.
Nokia proposal:

Observation 1: Different handling for RRC configured and scheduled UCI transmission would lead to unnecessary HARQ-ACK delay for dynamically scheduled PDSCH. 
Therefore, we propose to agree the same handling for RRC configured and scheduled UCI transmission along the lines of the RAN1#104-e discussed conclusion by clarifying that this really applies to both cases – RRC configured and scheduled UCI transmission. 

Proposal 1: RAN1 to clarify the common / unified handling for RRC configured and scheduled UCI transmission for PUCCH repetition by endorsing the following proposed conclusion: 

Proposed conclusion:
It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition (including the first PUCCH repetition for RRC configured and scheduled UCI transmission) 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. 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) for RRC configured UCI transmission) 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

	CATT
	Although we are fine with the proposal (adding a missing parenthesis), it seems that companies prefer a unified solution for both configured and scheduled UCI transmission. We are fine with either way.

	vivo
	Not support the potential conclusion. It can be misleading that for DCI scheduled PUCCH can’t be postponed to the next available UL slot. For DCI based PUCCH, even if gNB doesn’t mean to do such scheduling, it is still possible in some cases the first repetition is collided with DL symbols. For example, the k1 timing is RRC configured and there is no PDSCH-to-HARQ_feedback timing indicator field in DCI. or there is no a suitable k1 in the configured k1 set to indicate a UL slot that not collided with semi-static DL symbol. So we prefer to delete “for RRC configured UCI transmission”

	HW/HiSi
	We should also discuss the situation for scheduled PUCCH, the currently proposed conclusion does not capture this. It would be good if a unified solution for configured and scheduled by DCI can be achieved.

For a scheduled PUCCH that is colliding with SSB or another DL symbol, would this transmission be cancelled or postponed? We prefer a unified solution, i.e. to postpone.

	Nokia, NSB
	Do not support the proposal. A unified solution for configured and scheduled UCI transmission is better not to cause HARQ-ACK delay for dynamically scheduled PDSCH. Either remove “for RRC configured UCI transmission” from the proposal (based on the CATT input) or mention both situations “for RRC configured and scheduled UCI transmission” (as in Nokia input)

	ZTE
	Fine with the proposal. 

	Samsung
	Agree with previous comments (CATT/Vivo/HW/Nokia) – the “for RRC configured UCI transmission” should be removed as no such differentiation is made in the specs. 

	Apple
	It is unclear whether the proposed conclusion intends to include the first repetition for scheduled PUCCH transmission also. We are fine to adopt the same behavior for configured and scheduled PUCCH transmission.

	Qualcomm
	We are fine with the proposal. 
One additional comment, should we delete R-15 in the conclusion, given that we are only clarifying the UE behavior in Rel-16?

	Intel
	Support in principle, and we also prefer to remove the part about “RRC configured UCI transmission”. 

	DOCOMO
	We also think that the case for scheduled PUCCH should be clarified as well. We are fine to support the same behavior for configured and scheduled PUCCH repetitions at least for Rel.16. If the potential conclusion might have NBC issue, we are fine to discuss Rel.15 and Rel.16 behaviors separately.


2.2.3 2nd round proposal and discussion
Companies are encouraged to express your views on the updated TP:

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

	Ericsson
	We are OK with proposal if majority prefers.
Although as we mentioned at previous meeting, we think that the deferring should happen after the first transmission occur. In other words, the above conclusion with changing “including ->excluding”,

	OPPO
	Support the conclusion.

	DOCOMO
	We are fine with the updated conclusion

	vivo
	Fine with the proposal.

	Samsung
	Support the conclusion. 

	Qualcomm
	We have some concerns about the conclusion for two reasons.

1. We think the conclusion should focus on Rel-16 only. The same issue was discussed for Rel-15 before, and was concluded to be up to UE implementation. 

2. We prefer to defer the 1st repetition of RRC configured PUCCH repetition only, but we are open to discuss whether to defer the 1st DCI scheduled PUCCH given that most companies want to have a unified solution between DCI-scheduled and RRC configured PUCCH repetition. However, before making such a conclusion, we would like to clarify within the group what’s the ordering of PUCCH deferral and HARQ-ACK codebook generation in Nokia’s example in [3]: if deferral is performed after HARQ-ACK CB generation, then we do see the benefit of allowing the DG PUCCH to be deferred. However, if the PUCCH deferral is performed prior to the HARQ-ACK CB generation, then gNB can still schedule a DG HARQ in slot x+1 and multiplex it with the SPS HARQ-ACK in slot x+1.  
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	Apple
	We are fine with the conclusion.
On QC’s example, our understanding is that deferral is done after HARQ-ACK CB generation, and the gNB also needs to guarantee that there are no other PUCCH with HARQ-ACK in any of the slots.

	CATT
	We are fine with the conclusion. We share the same understanding that deferral is done after HARQ-ACK CB generation.

	ZTE
	Fine with the conclusion.


2.2.4 3rd round proposal and discussion
Regarding the concerns from Qualcomm, Apple expressed their understanding. The FL suggested to take more discussions about the concerns.

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.
	Qualcomm’ concerns expressed in 2nd round discussion
	We have some concerns about the conclusion for two reasons.

1. We think the conclusion should focus on Rel-16 only. The same issue was discussed for Rel-15 before, and was concluded to be up to UE implementation. 

2. We prefer to defer the 1st repetition of RRC configured PUCCH repetition only, but we are open to discuss whether to defer the 1st DCI scheduled PUCCH given that most companies want to have a unified solution between DCI-scheduled and RRC configured PUCCH repetition. However, before making such a conclusion, we would like to clarify within the group what’s the ordering of PUCCH deferral and HARQ-ACK codebook generation in Nokia’s example in [3]: if deferral is performed after HARQ-ACK CB generation, then we do see the benefit of allowing the DG PUCCH to be deferred. However, if the PUCCH deferral is performed prior to the HARQ-ACK CB generation, then gNB can still schedule a DG HARQ in slot x+1 and multiplex it with the SPS HARQ-ACK in slot x+1.  
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	Company
	Comments

	Nokia, NSB
	We are fine with the conclusion. 

1. The conclusion could be applicable to Rel-16 only (if needed). 

2. Also, our understanding is that deferral is done after HARQ-ACK CB generation as e.g. for Type 1 CB this would lead to non-existing k1 values in the CB creation procedures. 

	LG
	We are fine with the conclusion. We also think deferral is done just before its transmission. In other words, HARQ information wouldn’t change by deferral. Then, as Nokia mentioned, non-existing k1 values would be applied as gNB does with repetitions other than first one. 

	vivo
	Fine with the conclusion.

	Ericsson
	I include here the email I sent on reflector which I propose to consider the following conclusion.

I would like openly share with you that the best conclusion would be the following. We can apply that only for Rel-16 onwards and leave out Rel-15.

Please read below my reasons and why I desperately encourage you to consider it.  

Issue#2
Potential conclusion (updated):
It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition (including excluding the first PUCCH that is repeated 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 general, the approach that we have taken in writing specifications, not only for this CR, but a similar one previously agreed to fix the intermediate cancellation for overlapping resolution in Clause 9, it to assume that when first transmission is repetition based on the fact that number of repetition can be one (i.e. Nrep=1). This approach fixes some procedures in some cases but causes serious issues for other cases, like issue#2.  I have serious concern that we should not change the definition of “repetition” for what it is intended, because of restrictions we have for RRC configuration or having in general a default value. 

· My simple question to you is that: If I say something for first time, would you tell me: Sorour, you are repeating yourself? I’m sure your answer is No. If you hear me to say something for second time, (an in this case perhaps 100’s time 😊 ), you can rightly tell me that I am repeating myself. The point I am going to make that when we read the procedures in spec, specially specific for repetition, as in clause 9.2.6, are related to when repetition happens.

· Since Rel-15, honestly, based on the understanding above, I never reacted to the text in spec and the controversial “and”  where I already understood it is talking about repetition, that is at least from 2nd one.

· During CR Rel-15, I noticed some implementation, assumed deferring from 1st one for the configured PUCCH. Those implementation, relying on gNB not indicating k1 to a DL slot,  seemed to work fine for scheduled PUCCH. But the source of problem was discovered during reviewing Rel-15 CR. Nobody wanting to change implementation for Rel-15, we all agreed let’s leave it as it is for Rel-15. But that didn’t mean that 1) the implementation reflects the intention or 2) different approach should be taken for scheduled and configured one.
· Now, for Rel-16, when all being involved with products know well that the argument of being late to changing implementation does not hold as strongly as for Rel-15, we have to fix the underlying issue.

· Three possible solutions:

· Option 1) Deferring for repetition is applied to  first transmission and 2nd one and next ones if any, for configured and scheduled transmissions

· Option 2) Deferring for repetition is applied to  first transmission and 2nd one and next ones if any, for configured and scheduled transmissions

· Option 3) Deferring for repetition is applied to  first transmission and 2nd one and next ones if any, for configured and scheduled transmissions

The issue with Option 1 is the complications for scheduled transmission (where in Rel-15 UE implementation was not concerned relying on gNB). On the other hand, if we are going to fix the issue for Rel-16 (that we should), there is no way to have different behavior for scheduled and configured ones as it is suggested in Option 3.

Therefore, I think the best approach is Option 2, and as I explained above, it is consistent with the actual meaning of repetition.

Another issue to think of, is the parallel discussion in Rel-17 for deferring DL SPS HARQ, with respect to OOO. Now, if 1) we assume that OOO is not applicable after deferring happens, or 2)we assume that OOO is applicable after deferring happens, either way, the same logic should be applicable when we do deferring due to repetition. 

Now, the complication is that if we choose (1), and option 1 and option 3, it means that a scheduled PUCCH for HARQ-ACK, or a configured PUCCH for DL SPS HARQ-ACK, that the first transmission can be in DL slot. Then you understand how it changes the corresponding procedures. If we choose (2) that would be in conflict with option 1 and affects the already existing procedures.

In summary,  in my honest opinion, all these problem is based on to assume that when first transmission is repetition based on the fact that number of repetition can be one (i.e. Nrep=1).

Perhaps this assumption was used to justify implementation for Rel-15. But I think we should do the right thing and consider deferring when repetition happens, that is from 2nd one based on Option 2.  Then we avoid all complications and have consistent spec from Rel-16 onwards. 

For implementation, the update as compared to Rel-15 for configured transmission should be easier than scheduled ones. 

Otherwise, when I mention something for 1st time, you can just tell me Sorour, you repeat yourself 😊


	HW/HiSi
	We support the conclusion

	Samsung
	Support the conclusion.

Sorour, I read your comment (all of it ^^) but the corresponding text for the PUCCH repetitions is applicable only when the number is larger than 1 (38.331 also has nrofslots to be 2, 4, 8). 

There is nothing is the specs to preclude the first repetition being on an invalid resource and then being postponed/deferred – that should not be debatable, it is fairly clear. 

For a non-dynamically signaled resource, it makes sense that can happen (the whole Rel-17 discussions for deferring are under that assumption).  

For a resource that is dynamically signaled each time a PUCCH is transmitted, I agree that it makes less sense for the first repetition to be on an invalid resource but it is not inconceivable either – currently k1 counts all slots (valid and invalid) and, depending on the TDD configuration, it is possible (although highly unlikely for slot-based PUCCH) that the gNB cannot indicate a valid resource even for the first repetition.

	Qualcomm
	Although not our preference, we are fine with the conclusion, provided that it is only applicable to Rel-16. 

For the ordering between deferral and HARQ-ACK codebook generation, we agree with the majority view that “deferral should be performed after the HARQ-ACK codebook generation”. It would be good to make a conclusion for this for clarification. 

Here is the suggested update to the conclusion. 

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.
· If the PUCCH includes HARQ-ACK information, the PUCCH repetition is postponed after the corresponding HARQ-ACK codebook is generated. 


	DOCOMO
	We are fine the conclusion, and also OK to apply it to Rel.16 only

	ZTE
	Fine with the conclusion to close this issue.

	OPPO
	Fine with conclusion by FL.

	CATT
	We are fine with the conclusion and also fine to apply to Rel-16 only.

Regarding the sub-bullet proposed by Qualcomm, I think it should be common understanding. We are fine to include it if it makes the conclusion clearer and can address Qualcomm’s concern.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.2.5 Conclusion from email discussion
The latest status for this issue is the following draft conclusion, which seems stable for approval. 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.
2.3. Issue#3: Clarification of the configuration for one PUCCH-Config with subslotLengthForPUCCH-r16
2.3.1 Inputs from Tdocs
This issue was addressed in a contribution for the last meeting, but was not scoped into the email discussion.

CATT proposal:

It is possible that UE is provided one PUCCH-config and subslotLengthForPUCCH-r16 is provided in the PUCCH-Config, the PUCCH configuration restriction should also be captured for this case. 
Proposal 3: Adopt the following TP for section 9 of TS38.213.

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

<Unchanged text omitted>
If a UE is provided one PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH in the PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in the PUCCH-Config is within the subslotLengthForPUCCH symbols in the PUCCH-Config
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
----------------------------------------------------- End of text proposal ------------------------------------------------------
Nokia proposal:

Proposal 3: Adopt the following TP from [CATT R1-2100337] to clarify the PUCCH resource configuration for SR and CSI when only one PUCCH-config has been configured and that PUCCH-config is provided with subslotLengthForPUCCH-r16  (changes in green, to be shown as track changes in the final CR). 

------------------------------------------ Start of text proposal on TS 38.213 v16.5.0-----------------------------------------

9
UE procedure for reporting control information

*** Unchanged text is omitted ***
If a UE is provided one PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH-r16 in the PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in the PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the PUCCH-Config
If a UE is provided two PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH-r16 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-r16 symbols in the first PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH-r16 in the second PUCCH-Config, the PUCCH resource for any SR configuration with priority index 1 in any PUCCH-Config is within the subslotLengthForPUCCH-r16 symbols in the second PUCCH-Config
----------------------------------------------------- End of text proposal ------------------------------------------------------

DOCOMO proposal:

Text proposal
---------------------------------Start of Text Proposal on TS 38.213 v16.5.0-----------------------
9
UE procedure for reporting control information

<Unchanged parts are omitted>

If a UE is provided one or 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
<Unchanged parts are omitted>

----------------------------------End of Text Proposal on TS 38.213 v16.5.0-------------------------

2.3.2 1st round proposal and discussion
Considering the TP from CATT, companies are encouraged to express your views:
· Adopt the following TP for section 9 of TS38.213.

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

<Unchanged text omitted>
If a UE is provided one PUCCH-Config
-
if the UE is provided subslotLengthForPUCCH in the PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in the PUCCH-Config is within the subslotLengthForPUCCH symbols in the PUCCH-Config
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
----------------------------------------------------- End of text proposal ------------------------------------------------------
	Company
	Comments

	CATT
	We support the TP.

	vivo
	Fine in principle.

	HW/HiSi
	In principle fine with the TP. 

But we would slightly prefer the wording below, which we think is a little more compact description.

9
UE procedure for reporting control information

<Unchanged text omitted>
If a UE is provided one or  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 a UE is provided two 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
-------------------------------------------- End of text proposal -------------------------------------------

	Nokia, NSB
	We support the TP (and prefer the separate handling compared to the HW/HiSi proposed version). 



	ZTE
	No objection if most companies think this should be clarified. Actually, the original spec is clear and no misunderstanding here.

	Samsung
	Prefer Docomo’s proposal – it is simpler and there is no ambiguity (If a UE is provided one or two PUCCH-Config), can even be an editorial correction.

	Apple
	We are fine with the TP. The other versions of TPs are also fine with us, as long as the issue is clarified.

	Intel
	Fine with either the version. Slight preference for the more compact version from DCM.

	DOCOMO
	Although we slightly prefer our proposed TP, we are fine with the TP as long as the case when a UE is provided one PUCCH-Config is specified.

	Ericsson
	Although HW TP is more compact, but DCM TP is cleaner and less ambiguous. Otherwise, there is a risk that in future that we receive CR because of a possible interpretation that if if “first” is mentioned, there should be a “second”.´😊


2.3.3 Agreed CR after email discussion
Agreement
The following TP is endorsed for 38.213 in R1-2104077 (TS38.213, Rel-16, CR#0223, Cat. F).

-------------------------------------------------- Start of text proposal ------------------------------------------------------
9   UE procedure for reporting control information
<Unchanged text omitted>
If a UE is provided one PUCCH-Config
-     if the UE is provided subslotLengthForPUCCH in the PUCCH-Config, the PUCCH resource for any SR configuration with priority index 0 or any CSI report configuration in the PUCCH-Config is within the subslotLengthForPUCCH symbols in the PUCCH-Config
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
----------------------------------------------------- End of text proposal ------------------------------------------------------
The CR is captured in R1-2104077, CR on the configuration for one PUCCH-Config with subslotLengthForPUCCH-r16.
2.4. Issue#6: Discussion on Msg3 or MsgA PUSCH overlapping with a high-priority PUCCH
2.4.1 Inputs from Tdocs
	Agreements:
No PHY priority is defined for PRACH for intra-UE collision handling within a carrier.
· It is per UE implementation for handling the collision.


The above agreement implies that it is up to UE implementation to handle the overlap of PRACH with PUCCH/PUSCH/SRS; this is regardless of whether the PUCCH/PUSCH is of high or low (PHY) priority.

Nokia proposal:

In TS 38.213 Sec. 9, the Rel-15/Rel-16 multiplexing and prioritization rules are defined. Our understanding is that, in these rules, a PUSCH may be a PUSCH corresponding to RAR UL grant or corresponding to MsgA. A PUSCH corresponding to RAR UL grant or corresponding to MsgA is treated as low priority (i.e. priority index 0). However, such PUSCH may overlap with a high-priority PUCCH, in which case the PUSCH is always dropped based on the current specifications of the PHY priority handling. Depending on the use case triggering the RACH procedure, a PUSCH corresponding to RAR UL grant or corresponding to MsgA would need to be prioritized over the overlapping channel (if any). In our view, a reasonable UE implementation should be able to select the suitable channel to prioritize for the case of high-priority PUCCH overlapping with PUSCH of Msg3 or Msg A, mainly depending on the urgency of the use case triggering the RACH procedure.
We thus believe that the agreement on PRACH (copied above) should be extended to also cover PUSCH corresponding to RAR UL grant or corresponding to MsgA. And the current specifications should be updated accordingly.

Proposal 2.1: When a PUSCH corresponding to RAR UL grant or corresponding to MsgA overlaps with a high-priority PUCCH, it’s up to UE implementation to handle the overlap.

Proposal 2.2: Adopt the following draft CR that handling the overlap between PUSCH corresponding to RAR UL grant or corresponding to MsgA and a high-priority PUCCH is left up to UE implementation (changes in green, to be shown as track changes in the final CR). 

-------------------------------------------------- Start of text proposal ------------------------------------------------------

9
UE procedure for reporting control information
 *** Unchanged text is omitted ***
A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH. A UE does not expect to be scheduled to transmit a PUCCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH.
If a UE receives a RAR UL grant or determines MsgA grant, and the corresponding PUSCH transmission overlaps with a transmission of a PUCCH of priority index 1, it’s up to the UE to decide which of the overlapping transmissions should be prioritized.  

*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------
2.4.2 1st round proposal and discussion
Considering the TP from Nokia, companies are encouraged to express your views:
· Adopt the following CR for TS 38.213. 

-------------------------------------------------- Start of text proposal ------------------------------------------------------

9
UE procedure for reporting control information
 *** Unchanged text is omitted ***
A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH. A UE does not expect to be scheduled to transmit a PUCCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH.
If a UE receives a RAR UL grant or determines MsgA grant, and the corresponding PUSCH transmission overlaps with a transmission of a PUCCH of priority index 1, it’s up to the UE to decide which of the overlapping transmissions should be prioritized.  
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------
	Company
	Comments

	CATT
	We think it is not essential and current specification works.

	vivo
	The TP is not needed. In RAN1#101e-meeting, one conclusion was made about Msg A PUSCH in 2-step RACH session:
Conclusion:

·         For single cell operation or for operation with carrier aggregation in a same frequency band, it is up to UE whether to transmit MsgA PUSCH and/or PUSCH/PUCCH/SRS within a same slot or when the gap is not satisfied.

· Note: it is not intended to have any impact on UE capability signaling

The conclusion can cover the case of overlapping and PUSCH/PUCCH can be with any priority. 

	HW/HiSi
	We don’t think that a spec change is needed.

It has been agreed to leave the handling of PRACH for intra-UE collision to the UE implementation. Therefore, for Msg3 and MsgA PUSCH, it shall also be left to the UE implementation.

If companies think this needs to be clarified, we could make a RAN1 conclusion for that.

	Nokia, NSB
	Thanks to vivo for pointing out the related conclusion from the discussions on 2-step RACH (clarifying the handling for MsgA PUSCH). 

Having noted this, then at least we should make a similar conclusion or agreement on the case of ‘regular RACH’ procedure (i.e. 4 step) for the handling of RAR UL grant would be still needed. 

So we see 2 options here on how to proceed:

· Alt. 1: We only clarify the same behavior (up to UE to handle the overlap of RAR UL grant with PUCCH of priority index 1)

· Alt. 2: We basically capture both of these (for RAR UL grant and Msg A PUSCH) in the specifications by agreeing the TP. 

We have a slight preference on Alt. 2 from our side to capture this in the specifications by agreeing the TP, but clearly at least Alt. 1 would be needed to be clarified (aligned with the MsgA PUSCH conclusion for 2-step RACH). 

	ZTE
	No need to change. As the proposal said, the behavior is up to UE implementation, it is not necessary to specify it if gNB already prepares to detect either PUSCH related to RACH procedure or PUCCH of priority index 1. On the other hand, we appreciate that UE prioritize the PUSCH transmission related to 4-step RACH procedure, as the UE behavior is deterministic for gNB.

	Samsung
	Agree with previous comments – the TP is unnecessary.

	Apple
	We also do not think spec change is needed. We are fine with making a conclusion if that addresses Nokia’s concern.

	Qualcomm
	Agree with previous comments – the TP is not essential, and current specification works. 

	Intel
	Does not seem like an essential correction.

	DOCOMO
	We don’t see the necessity of the TP


2.4.3 2nd round proposal and discussion
According to the 1st round discussion, it is considered to have the following conclusion. Companies are encouraged to express your views.
Potential conclusion:
If a UE receives a RAR UL grant or determines MsgA grant, and the corresponding PUSCH transmission overlaps with a transmission of a PUCCH of priority index 1, it’s up to the UE to decide which of the overlapping transmissions should be prioritized.
	Company
	Comments

	Ericsson
	We are fine with the conclusion,

	OPPO
	Support the conclusion.

	DOCOMO
	We are fine with the conclusion

	vivo
	Conclusion for MsgA PUSCH has been made in the previous meeting, We can make conclusion for PUSCH scheduled by RAR UL grant only. It is not clear to us the meaning of “MsgA grant”.

	Samsung
	Support the conclusion

	Apple
	We are fine with the conclusion

	CATT
	We are fine with the conclusion in general and “MsgA grant” is also not clear to us.

	ZTE
	Share the view with vivo. I also remember the conclusion about MsgA PUSCH.


2.4.4 3rd round proposal and discussion
According to the 2nd round discussion, it is considered to have the following conclusion. Companies are encouraged to express your views.

Potential agreement:
If a UE receives a RAR UL grant or determines MsgA grant, and the corresponding PUSCH transmission overlaps with a transmission of a PUCCH of priority index 1, it’s up to the UE to decide which of the overlapping transmissions should be prioritized.
	Company
	Comments

	Nokia, NSB
	We support this conclusion also without the MsgA but would have preferred a single conclusion to takle both for intra-UE prioritization (incl. MsgA). 

On the MsgA grant, there is no grant received but to our understanding the UE determines the MsgA grant implicitly.  

	LG
	We are fine with the conclusion. A type need to be fixed. (RAR UL grant ( RAR UL grant)

	vivo
	Fine with the conclusion.

	Ericsson
	Fine with the conclusion, as well as Nokia’s suggestion

	HW/HiSi
	Fine with the conclusion

	Samsung
	Fine with the conclusion and support to include MsgA as Nokia suggested.

	DOCOMO
	We are fine with the conclusion and also support to include MsgA

	ZTE
	Fine with the conclusion.

	OPPO
	Fine with the conclusion.

	CATT
	We are fine to include Msg A PUSCH. The following is proposed as a potential conclusion.

For intra-UE prioritization between PUSCH scheduled by a RAR UL grant/Msg A PUSCH and PUCCH of priority index 1, it’s up to the UE to decide which of the overlapping transmissions should be prioritized.


	
	


2.4.5 Conclusion from email discussion
Conclusion

If a UE receives a RAR UL grant, and the corresponding PUSCH transmission overlaps with a transmission of a PUCCH of priority index 1, it’s up to the UE to decide which of the overlapping transmissions should be prioritized.

2.5. Issue#4: Clarification that Type 1 CB is not supported for sub-slot HARQ-ACK 

2.5.1 Inputs from Tdocs
The intention of the proposal is to clarify that Type-1 HARQ-ACK codebook is not supported for sub-slot based HARQ-ACK feedback.
CATT proposal:

Proposal 4: Adopt the following TP for Type- 1 HARQ-ACK codebook in TS38.213 section 9.1.2.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2
Type-1 HARQ-ACK codebook determination

This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 

----------------------------------------------------- End of text proposal ------------------------------------------------------
Nokia proposal:

Proposal 4: Adopt the following draft TP from [CATT R1-2100337] that Type 1 CB is not supported with sub-slot HARQ-ACK (changes in green, to be shown as track changes in the final CR). 

-------------------------------------------------- Start of text proposal ------------------------------------------------------

9.1.2
Type-1 HARQ-ACK codebook determination

This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 

----------------------------------------------------- End of text proposal ------------------------------------------------------
2.5.2 1st round proposal and discussion
Considering the TP from CATT, companies are encouraged to express your views:
· Adopt the following CR for TS 38.213 section 9.1.2.

-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2
Type-1 HARQ-ACK codebook determination

This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 

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

	CATT
	We support the TP.

	vivo
	fine with the TP.

	HW/HiSi
	Agree with the TP

	Nokia, NSB 
	We support the TP.

	ZTE
	No objection if most companies support this. But the agreement for not supporting sub-slot based Type-1 codebook is enough, it slightly seems the CR is not needed.

	Samsung
	No need for the TP – not an essential correction. 

	Apple
	Support

	Qualcomm
	We don’t think the TP is needed. But we will not object if most companies support it.

	Intel
	Not really necessary, but would not object.

	DOCOMO
	We are fine with the TP


2.5.3 2nd round proposal and discussion

The FL checked with the group that if there was strong objections to the following TP. Samsung expressed their objection as:

	Company
	Comments

	Samsung
	This  would be (or wouldn’t be) a gNB misconfiguration, not something that may happen due to the system operation, and as such it should not be captured in the specs.


Potential agreement:
· Adopt the following CR for TS 38.213 section 9.1.2.

-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2
Type-1 HARQ-ACK codebook determination

This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. 

----------------------------------------------------- End of text proposal ------------------------------------------------------
2.5.4 3rd round proposal and discussion
According to the 2nd round discussion, the FL suggested to consider a conclusion for this issue, instead of a CR for the spec.
Potential conclusion:
For Rel-16, A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
	Company
	Comments

	Nokia, NSB
	Agree with the conclusion. 

	LG
	We are fine with the conclusion

	vivo
	It was agreed that Type 1 CB is not supported for sub-slot based HARQ-ACK. The conclusion is not needed.

	Ericsson
	I am a bit puzzled why we think CR is not needed.
How the information captured in conclusion is reflected in 38.331? Or how the NW would know such a combination is not supported in Rel-16?

Either we should have a CR, or we should send an LS to inform RAN2 about this conclusion, so they reflect it in 38.331.

	HW/HiSI
	Agree with conclusion.

	Samsung
	Fine with the conclusion. There is no UE feature that supports Type-1 when the UE is provided subslotLength-ForPUCCH for the codebook. 
In principle, gNB misconfigurations should not be captured in the specifications (a possible number of misconfigurations has several zeroes and there should not be “cherry picking”).

	Qualcomm
	We agree with vivo. The discussion in round 1 and 2 is whether to capture a previously agreed conclusion in the specification. If the we agree not to capture it in the specification, then there is no need to make the same conclusion again. 

	DOCOMO
	We share the view with vivo and Qualcomm that the conclusion is not necessary if it is not captured in the spec.

	ZTE
	Share the same view with vivo, Qualcomm and DOCOMO.

	OPPO
	Share the same view with vivo, Qualcomm and DOCOMO.

	CATT
	The intention of the TP is to capture the previous conclusion in the specification therefore there is no need to have another conclusion as mentioned by other companies.

As commented by Ericsson, without this TP, it is not clear from specification that sub-slot based Type-1 HARQ-ACK codebook is not supported in Rel-16.

	
	


2.5.5 Agreed CR after email discussion
Agreement
The following TP (for issue 4) is endorsed for 38.213 in R1-2104078 (TS38.213, Rel-16, CR#0224, Cat. F).

-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2     Type-1 HARQ-ACK codebook determination
This Clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a codebook if a UE is provided subslotLength-ForPUCCH for the codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format.
----------------------------------------------------- End of text proposal ------------------------------------------------------
The CR is captured in R1-2104078, CR on not supporting Type 1 HARQ-ACK codebook for sub-slot HARQ-ACK in R16.
2.6. Issue#5: Number of PUCCH resource sets per PUCCH-config
2.6.1 Inputs from Tdocs
Nokia proposal:

Proposal 5: Adopt the following draft TP from [NTT Docomo R1-2101584] that there may be up to four sets of PUCCH resources per PUCCH-Config (changes in green, to be shown as track changes in the final CR). 

---------------------------------Start of Text Proposal on TS 38.213 v16.5.0-----------------------

9.2.1
PUCCH Resource Sets

<Unchanged parts are omitted>

A UE can be configured up to four sets of PUCCH resources in a PUCCH-Config. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8. 

<Unchanged parts are omitted>
DOCOMO proposal:

---------------------------------Start of Text Proposal on TS 38.213 v16.5.0-----------------------
9.2.1
PUCCH Resource Sets

<Unchanged parts are omitted>

A UE can be configured up to four sets of PUCCH resources in a PUCCH-Config. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8. 
<Unchanged parts are omitted>

----------------------------------End of Text Proposal on TS 38.213 v16.5.0-------------------------

2.6.2 1st round proposal and discussion
Considering the TP from DOCOMO, companies are encouraged to express your views:
· Adopt the following CR for TS 38.213 section 9.2.1.

---------------------------------Start of Text Proposal on TS 38.213 v16.5.0-----------------------
9.2.1
PUCCH Resource Sets

<Unchanged parts are omitted>

A UE can be configured up to four sets of PUCCH resources in a PUCCH-Config. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8. 
<Unchanged parts are omitted>

----------------------------------End of Text Proposal on TS 38.213 v16.5.0-------------------------
	Company
	Comments

	CATT
	We support the TP.

	vivo
	Fine with the TP.

	Hw/HiSi
	We think that the spec is clear, the description for PUCCH resource sets is within one codebook.

	Nokia, NSB
	We support. Could be referred to the editor CR. 

	ZTE
	No objection to this clarification.

	Samsung
	OK for editorial correction although not necessary as it is evident from 38.331.

	Apple
	Support

	Qualcomm 
	Fine with the TP. 

	Intel
	Fine with the TP.

	DOCOMO
	We support the TP


2.6.3 Agreed CR after email discussion
Agreement
The following TP is endorsed for 38.213 in R1-2104079 (TS38.213, Rel-16, CR#0225, Cat. F).

        ---------------------------------Start of Text Proposal on TS 38.213 v16.5.0-----------------------
9.2.1   PUCCH Resource Sets

<Unchanged parts are omitted>
A UE can be configured up to four sets of PUCCH resources in a PUCCH-Config. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8. 

<Unchanged parts are omitted>
----------------------------------End of Text Proposal on TS 38.213 v16.5.0-------------------------
The CR is captured in R1-2104079, CR on  Number of PUCCH resource sets per PUCCH-config.
2.7. (editorial/clarification): Editorial clarifications related to DCI format 1_2
2.7.1 Background
In RAN1#102-e, the following TP for section 9.1.2.1 of 38.213 was approved [3]. However, the second modification was not reflected in the specification. In addition, a similar correction is needed for section 9.1.4 of 38.213.

2.7.2 1st round proposal and discussion
Companies are encouraged to check the CR proposed by CATT for the editorial clarifications:
	9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

<Unchanged text is omitted>

If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if

-
the UE is configured with one serving cell, and

-
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the UE generates HARQ-ACK information only for the transport block in the PDSCH or only for the SPS PDSCH release.
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if
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<Unchanged text is omitted>


---------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.4
Type-3 HARQ-ACK codebook determination 

<Unchanged text omitted>
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions for a serving cell [image: image9.png]


 and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell [image: image11.png]


, and pdsch-HARQ-ACK-OneShotFeedbackCBG is provided, the UE repeats [image: image13.png]


 times the HARQ-ACK information for the transport block in the PDSCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Proposal 5: Adopt the following TP for DCI format 1_2.
---------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

<Unchanged text omitted>
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if

-
the UE is configured with more than one serving cells, or

-
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<Unchanged text omitted>
9.1.4
Type-3 HARQ-ACK codebook determination 

<Unchanged text omitted>
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions for a serving cell [image: image17.png]


 and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell [image: image19.png]


, and pdsch-HARQ-ACK-OneShotFeedbackCBG is provided, the UE repeats [image: image21.png]


 times the HARQ-ACK information for the transport block in the PDSCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
	Company
	Comments

	CATT
	We support the TP.

	vivo
	Fine in principle.

	HW/HiSi
	Support

	Nokia, NSB
	We support – could be referred to the editor CR. 

	ZTE
	No objection to this proposal.

	Samsung
	Support – it is editorial.

	Apple
	Support

	Qualcomm
	Fine with the TP. 

	Intel
	Fine with the TP.

	DOCOMO
	We are fine with the TP


2.7.3 Proposal from email discussion
Potential agreement:
Capture the following TP in the editor CR:

	9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

<Unchanged text is omitted>

If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if

-
the UE is configured with one serving cell, and

-
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PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE generates HARQ-ACK information only for the transport block in the PDSCH or only for the SPS PDSCH release.
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if

-
the UE is configured with more than one serving cells, or

-
[image: image23.wmf](

)

1

,

>

c

A

M

C

, and
-
PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE repeats [image: image24.wmf]max
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<Unchanged text is omitted>


---------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.4
Type-3 HARQ-ACK codebook determination 

<Unchanged text omitted>
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions for a serving cell [image: image26.png]


 and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell [image: image28.png]


, and pdsch-HARQ-ACK-OneShotFeedbackCBG is provided, the UE repeats [image: image30.png]


 times the HARQ-ACK information for the transport block in the PDSCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Proposal 5: Adopt the following TP for DCI format 1_2.
---------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2.1
Type-1 HARQ-ACK codebook in physical uplink control channel

<Unchanged text omitted>
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions and if

-
the UE is configured with more than one serving cells, or

-
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PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE repeats [image: image32.wmf]max
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 times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.
<Unchanged text omitted>
9.1.4
Type-3 HARQ-ACK codebook determination 

<Unchanged text omitted>
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 that does not support CBG-based PDSCH receptions for a serving cell [image: image34.png]


 and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell [image: image36.png]


, and pdsch-HARQ-ACK-OneShotFeedbackCBG is provided, the UE repeats [image: image38.png]


 times the HARQ-ACK information for the transport block in the PDSCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
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