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Introduction
According to discussion at the preparation phase, the following email thread is allocated by Chairman for further discussion:

[104b-e-NR-L1enh-URLLC-05] Email discussion/approval on remaining issues on SPS enhancements – Duckhyun (LG): 
· Issue #1: SPS PDSCH release and SPS receptions with slot aggregation
· Issue #2: PUCCH resource for SPS PDSCH HARQ-ACK and CSI
· Issue #3: CSI-PUCCH-ResourceList where SPS HARQ-ACK multiplexed
· Discussion/decision by April 15 and TP(s) by April 20 

To address the identified issues of the above email thread, suggestions and questions for the issues are provided in Section 2. In section 3, the outcome from [104b-e-NR-L1enh-URLLC-05] are provided including all the agreements and all the endorsed TPs.
Other submitted issues are listed up in the summary in preparation phase [7]. It would be appreciated that companies can provide input/feedback in the next meeting in order to facilitate the discussion. 

Issues in RAN1#104b-e
Issue #1 SPS PDSCH release and SPS receptions with slot aggregation
Issue #1 is already treated as issue #3 in the last meeting. From that discussion, it has been identified that companies had different understanding on how UE handles SPS release and SPS PDSCH reception in the same slot. Since there is no explicit agreement for all number of cases, it could be natural situation. However, current situation is definitely not desirable.
In [1-4,6], companies’ contributions share views on how UE handles SPS release and SPS PDSCH reception with/without slot-aggregation. Detailed roposals from companies’ contribution can be found in [7]

From contributions and the summary of the last discussion, it has been suggested to discuss on whether to support “the case that SPS release is received in a slot where SPS PDSCH is configured to be received for the SPS configuration corresponding to the SPS release if the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs” of single SPS configuration first. This case will be referred to as "different PUCCH case" for convenience. As pointed out by a few contributions, it is true that the proposal to support different PUCCH case was discussed in RAN1#102-e, however, there was no outcome for this issue. At least, it can imply that we need any kind of agreements in order to support different PUCCH case. On the other hand, current specification text seems not preclude different PUCCH case explicitly. Either way could have impacts on UE implementation and specification. 
Since there is no strong majority view, It would be necessary to collect more views on this before to make proposal from FL as a first step. Here is a summary of contributions and Question for the discussion.

· Alt. 1: Support “different PUCCH case”
· Existing specification doesn’t support “different PUCCH case” since there is no clear UE behavior.
· Different PUCCH case are not aligned with 38.321. [1]
· Based on the description in 38.321, when the UE receives the SPS release, it clears the SPS PDSCH assignment, which means that the UE is not required anymore to receive SPS PDSCH with the same SPS configuration corresponding to the SPS release PDCCH. As the UE is not required to receive the SPS PDSCH, it makes no sense to send the HARQ-ACK for this SPS PDSCH in a different PUCCH.
· It would make additional discussion on UE behavior following the case [4]
· There is no necessity to support the case [1, 4]
· It could have UE implementation impact [6]
· Alt. 2: Do not support “different PUCCH case”
· Existing specification already supports different PUCCH case so that no specification changes are necessary.[2]
· There is no misalignment issue if UE doesn’t does not generate HARQ-ACK information for corresponding SPS PDSCH receptions where SPS release is received not after the end of a last symbol of any of the SPS PDSCH receptions[2]
· This feature doesn’t require nor significant specification effort nor resulting in different UE operation or additional UE complexity [3]
· Easier to cover the case with slot-aggregation. [3]

Questions from FL:
Q1: Except for the above, are there any more discussion point for this issue?
Comment:
	Company
	Comment

	Samsung
	The issue was discussed before, it is not essential. At this late stage no need to reconsider it.

	vivo
	Do not support “different PUCCH case”, As explained in our contribution. The issue has been discussed in RAN#102 meeting. On the GTW session, no consensus was achieved on the support of this cases. No need to repeat the discussion.
The use case of sending both SPS release and SPS PDSCH within the same slot and mapping their HARQ-ACK to different PUCCHs is not clear to us. It is just an optimization. If gNB decides to release the SPS PDSCH, then it will not transmit the SPS PDSCH within the same slot where the SPS release PDCCH will be sent. In addition, if we are going to support, UE behavior is not clear. We need to discuss whether UE is expected to decode the SPS PDSCH and whether UE is needed to generate HARQ-ACK for the SPS PDSCH, whether or how to define timeline restriction for this case.
To avoid further discussion on this issue, better to make a conclusion.  

	Hw/HiSi
	We do not support the “different PUCCH case”


	Ericsson
	Existing specification already supports different PUCCH case. No need to make any agreement nor making any no specification changes. If necessary, conclusions can be made to close the FFS.

	Qualcomm
	We do not support the “different PUCCH” case. The issue has been discussed in previous meetings, and no consensus was reached to support this case. 

	OPPO
	Support without any spec effort. 



According to summary above, it is common understanding that we should aim less impact on UE and specification. Ambiguous text on specification is quite critical and no UE implementation impact should be desired at this late stage. At glance, either way cannot avoid adding text to specification to make specification crystal clear. On the other hands, from the summary, companies seem having different opinions on impact on UE behavior. 

Q2: Between two alternatives, which alternatives has less impact on UE behavior and its implementation? 
Comment:
	Company
	Comment

	Samsung
	Alt2

	Nokia, NSB
	Alt2, although UE implementation should not be much different for Alt1 either as we explain in Q4

	vivo
	Alt 2. 
Alt 1 has more impact and should not be supported at this late stage. If different PUCCHs case is supported, UE behavior is not clear.  We need to discuss whether UE is expected to decode the SPS PDSCH and whether UE is needed to generate HARQ-ACK for the SPS PDSCH, whether or how to define timeline restriction for this case.

	HW/HiSi
	“Different PUCCHs” is not supported has less impact. If it would be supported, more discussion on UE behavior is needed.

	ZTE
	Alt2 has less impact on UE.

	Ericsson
	No need of any agreement.
Existing specification already supports different PUCCH case. There is no issue with HARQ-ACK codebook construction. We do not see any reason to make an agreement to forbid this.

	Qualcomm 
	Alt 2.

	OPPO
	Existing specification already supports different PUCCH case.



Q3: If different PUCCH case are not supported (Alt. 2), what are specification impacts envisioned? (Especially except for impacts from precluding different PUCCH case)
Comment:
	Company
	Comment

	Samsung
	NO, up to gNB implementation.

	Nokia, NSB
	We do not see any additional spec impact apart from explicitly precluding different PUCCH case.

	Vivo
	For the current specification, it is rather neither precluding nor supporting the case. In addition, if UE behaviour is not clear, then to our understanding, gNB should not do that. Conclusion without specification impact is also fine with us. Alternatively, we can also add one sentence in the proposed TP in proposal 1
“If a UE is configured to receive SPS PDSCH(s) in a slot for SPS configuration(s), the UE does not expect to receive a PDCCH providing a DCI format in the slot to indicate SPS PDSCH release of the these SPS configuration(s), where the end of a last symbol of the PDCCH reception is after the end of a last symbol of any of the SPS PDSCH reception(s), if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH and the UE does not expect to transmit the HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions in different PUCCHs. ”


	Hw/HiSi
	It chould be a simple sentence, like “The UE is not expected to receive SPS release in a slot where SPS PDSCH is configured to be received for the SPS configuration corresponding to the SPS release if the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs.”

	Ericsson
	Existing specification already supports different PUCCH case. We do not see any reason to make an agreement, or change the specification, to forbid this.

	Qualcomm
	We support adding some text in the spec to exclude the different PUCCH case, along similar lines as suggested by HW/HiSi. 

	OPPO
	The sentence to exclude the different PUCCH case is required



Q4:  If different PUCCH case are supported (Alt. 1), what is proper UE behaviour when SPS release is received not after the end of a last symbol of any of the SPS PDSCH receptions? And what would be specification impact by the proper UE ehaviour? (Especially for HARQ-ACK generation for the SPS PDSCH receptions)
Comment:
	Company
	Comment

	Nokia, NSB
	The UE behaviour/operation is similar as for the same-PUCCH case:
· The Gnb is not expected to transmit the SPS PDSCH
· UE does not receive the SPS PDSCH nor generates HARQ-ACK feedback for SPS PDSCH reception
· UE reports HARQ-ACK for SPS release on the PUCCH indicated in the SPS release DCI. 
To ensure the UE processing timeline does not become more strict as compared to the same-PUCCH case, it can be further considered that the PUCCH indicated in the SPS release DCI cannot come in time before the PUCCH of the SPS HARQ.

	HW/HiSi
	UE is not required to decode the SPS PDSCH, and the UE should feedback NACK for SPS PDSCH.

	ZTE
	UE will not transmit the PUCCH for SPS PDSCH reception which the last symbol is after the SPS release. Also UE will not transmit the PUCCH for SPS PDSCH reception if the PUCCH is after the PUCCH for SPS release. Otherwise, the PUCCH for SPS PDSCH reception will be handled normally in case of different PUCCHs. 

	Ericsson
	No specification impact.
This issue is not newly introduced in Rel-16. This can happen in Rel-15 as well. Simply reuse Rel-15 procedure. If necessary, proper understanding Rel-15 procedure can be clarified with a RAN1 conclusion.
In contrast, same PUCCH case is newly introduced in Rel-16 due to the SPS periodicity of 1 slot.

	OPPO
	No specification impacts.
This is not a new issue and follow R-15 procedure when SPS release is received not after the end of a last symbol of any of the SPS PDSCH reception. 




Q5: Please share any other views on this issue, in any.
Comment:
	Company
	Comment

	
	

	
	

	
	

	
	




There is another proposal on SPS PDSCH release not supported. According to [2], the described SPS release in the agreement below is not supported but not yet captured in the specification.
	Agreement (RAN1#101e)
It is not supported that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. 
· FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs



Text proposal and from [2] 
Proposal 1 Adopt the text proposal to capture the agreement on SPS release that is not supported. 

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

9.1	HARQ-ACK codebook determination
...
If a UE is configured to receive SPS PDSCHs in a slot for SPS configurations that are indicated to be released by a DCI format, and if the UE receives the PDCCH providing the DCI format in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of any of the SPS PDSCH receptions, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCHs, does not generate HARQ-ACK information for the SPS PDSCH receptions, and generates a HARQ-ACK information bit for the SPS PDSCH release. 
< Unchanged parts are omitted >
If a UE is configured to receive SPS PDSCH(s) in a slot for SPS configuration(s), the UE does not expect to receive a PDCCH providing a DCI format in the slot to indicate SPS PDSCH release of the these SPS configuration(s), where the end of a last symbol of the PDCCH reception is after the end of a last symbol of any of the SPS PDSCH reception(s), if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH.

< Unchanged parts are omitted >
--------------------------------- End of Text Proposal to TS 38.213 v16.5.0-----------------------





Q6: Companies please indicate if you support the intention of the TP. It would be appreciate if you provide your views with detailed reason. 
Comment:
	Company
	Comment

	Samsung
	This is the common understanding. No need to complicate the spec.

	Nokia, NSB
	We support the intention of the TP (as this has been agreed in previous meetings). However, there are a few open issues which we think should be first clarified before discussing the exact wording of the TP: e.g. whether to support different-PUCCH case (being discussed in Q1-5), and especially how to handle release with slot-aggregation (e.g. which of the PDSCH receptions define the release timeline, the first one or the last one of the PDSCH bundle?).

	vivo
	Fine in principle.

	HW/HiSi
	Postpose the discussion until we have concluded the different PUCCH case. But we also share the opinion of Samsung, that it should be common understanding.

	Ericsson
	Support the TP

	Qualcomm
	We support the intention of the TP. 

	OPPO
	Support the intention of the TP.




1.1.1. Update#1 on Issue #1 (4/14)
From Q2, majority of companies(6/8) thinks that Alt. 2 has less impact
From Q3, more than half of companies (5/8) thinks that it would be good to have spec text precluding “different PUCCH case” if Alt. 2 is supported.
From Q4, if Alt. 1 is supported, 
· Some companies think UE reports HARQ-ACK for SPS PDSCH and others doesn’t 
· Some companies consider timeline restriction/condition between PUCCH for SPS release and PUCCH for SPS PDSCH, in order to have proper UE behavior and relax UE processing timeline. 

One thing clear is that companies have different understanding on current specification and we should fix it at least for standardization. I think current discussion should be apart from “how specification is read”, since all we know discussion history of this issue and the maintenance is basically to modify specification text to have intended UE behavior, as we did in issue #3.
Based on above observation, Alt. 2(Do not support different PUCCH case) would have less impact and remain less issue. Considering this late stage, I would recommend Alt. 2 in order to have less impact on UE implementation and less remaining issue and also because Alt. 2 has more supporting companies. 

Proposal 1-1: 
Not support the case that SPS release is received in a slot where SPS PDSCH is configured to be received for the SPS configuration corresponding to the SPS release if the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs

Comment:
	Company
	Comment

	Samsung
	Support

	Nokia, NSB
	We agree with the proposal. Even though we wanted to support ‘different-PUCCH’ case, we understand it may be difficult to introduce new UE behavior at this stage. 

	vivo
	support

	HW/HiSi
	support

	CATT
	Although we prefer to support ‘different-PUCCH’ case, the proposal is acceptable to us.

	Qualcomm
	Support. 

	Ericsson
	Do not support
This precludes behavior which has already allowed since Rel-15.





From Q5, most of companies support the intention of the TP, but also suggests to treat the issue after when other related issue are concluded. Also, two of companies thinks that the issue address common understanding so that no spec changes are needed. Considering these, it would be good to postpone this issue at least until when we conclude the issue of “different PUCCH case” and followed slot-aggregation issue, in order to avoid duplicated work and re-visit the issue. We already have clear agreement in RAN1#101e so that we don’t need to hesitate and the wording would need to be changed by our upcoming discussion. 
Proposal 1-2: 
Postpone the discussion on capturing the following agreement until when we make decision on whether to support different-PUCCH case and handling of slot-aggregated SPS PDSCH. 
	Agreement (RAN1#101e)
It is not supported that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. 
· FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs




Comment:
	Company
	Comment

	Samsung
	Support.

	Nokia, NSB
	We agree with the FL proposal.

	vivo
	ok

	Hw/HiSi
	Support

	CATT
	Fine

	Qualcomm
	Support. 

	Ericsson
	OK




1.1.2. Update#2 on Issue #1 (4/16)
For Proposal 1-1, there is a company has concern that the proposal precludes currently supported UE behavior
Based on the contribution in the meeting, It seems clear that different companies have different understanding, especially on whether “the different PUCCH case” is supported or not. 
It is appreciated to discuss what intended/appropriate UE behavior to move on is between two alternatives. In this sense, both alternatives would have specification impact, it would be fair to treat both alternative in equally in terms of support.
Some companies think “different PUCCH case” is already supported and others doesn’t. From same specification, we already got different understanding. For technical discussion, now it seems necessary to explain why it should or shouldn’t be supported, beyond spec text. Any related agreement or discussion history also helps a lot. Thus, please consider this to have consensus in any direction. It is highly desirable to finalize this issue 

Proposal 1-1: 
Not support the case that SPS release is received in a slot where SPS PDSCH is configured to be received for the SPS configuration corresponding to the SPS release if the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs
Supported: Samsung, vivo, HW/HiSi, Qualcomm
Acceptable: Nokia, NSB, CATT
Object: Ericsson

Please comment if you have any strong concern on the proposal. Especially, if you want to support the case, please explain reason to support. 
Comment:
	Company
	Comment

	Ericsson
	Do not support
While it may be easy not to send SPS release in the same slot as SPS PDSCH in Rel-15, this is not so in Rel-16.
· In Rel-16, the SPS periodicity is reduced down to 1 slot;
· The SPS PDSCH can be repeated up to 8 times;
· Joint SPS releases covers multiple SPS configurations;
Due to above reasons, it is quite common that SPS release is in the same slot as its SPS PDSCH. In this case, it is way too restrictive that the their HARQ-ACKs have to map to the same PUCCH.  In fact, if the proposal is accepted, it may not be possible to schedule release without imposing unacceptable restriction to SPS configurations. For example, if a joint SPS release is sent to release 4 SPS configurations, how is it possible to send this DCI such that its HARQ-ACK is in the same PUCCH as the HARQ-ACK for 4 different SPS PDSCHs? Some kind of restrictions will have to be imposed. 
Also we understand that Rel-15 allows SPS release in the same slot as SPS PDSCH while HARQ-ACKs are mapped different PUCCHs, even though the need is not strong in Rel-15. Why remove this in Rel-16 when there is clear need?
Our understanding is, there is no difficulty with “different PUCCH”:
· if HARQ-ACK for SPS PDSCH is scheduled for transmission in (sub-)slot(s) before HARQ-ACK for SPS release, then both HARQ-ACK are transmitted. 
· If HARQ-ACK for SPS PDSCH is scheduled for transmission in (sub-)slot(s) after HARQ-ACK for SPS release, then HARQ-ACK for SPS release is sent and HARQ-ACK for SPS PDSCH is not sent.
Several other companies share the same view as above. 
In our opinion, no spec change is necessary. But we are open to discuss if this can be concluded without spec change or with very simple clarification. 

	Apple
	Support

	LG
	Support





For Proposal 1-2, there has been no objection yet. I marked this proposal as stable. 
Proposal 1-2: 
Postpone the discussion on capturing the following agreement until when we make decision on whether to support different-PUCCH case and handling of slot-aggregated SPS PDSCH. 
	Agreement (RAN1#101e)
It is not supported that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. 
· FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs



1.1.3. Update#3 on Issue #1 (4/19)
There is a concern on the proposal 1-1 from Ericsson:
	From Ericsson:
Do not support
While it may be easy not to send SPS release in the same slot as SPS PDSCH in Rel-15, this is not so in Rel-16.
· In Rel-16, the SPS periodicity is reduced down to 1 slot;
· The SPS PDSCH can be repeated up to 8 times;
· Joint SPS releases covers multiple SPS configurations;
Due to above reasons, it is quite common that SPS release is in the same slot as its SPS PDSCH. In this case, it is way too restrictive that the their HARQ-ACKs have to map to the same PUCCH. In fact, if the proposal is accepted, it may not be possible to schedule release without imposing unacceptable restriction to SPS configurations. For example, if a joint SPS release is sent to release 4 SPS configurations, how is it possible to send this DCI such that its HARQ-ACK is in the same PUCCH as the HARQ-ACK for 4 different SPS PDSCHs? Some kind of restrictions will have to be imposed. 
Also we understand that Rel-15 allows SPS release in the same slot as SPS PDSCH while HARQ-ACKs are mapped different PUCCHs, even though the need is not strong in Rel-15. Why remove this in Rel-16 when there is clear need?
Our understanding is, there is no difficulty with “different PUCCH”:
· if HARQ-ACK for SPS PDSCH is scheduled for transmission in (sub-)slot(s) before HARQ-ACK for SPS release, then both HARQ-ACK are transmitted. 
· If HARQ-ACK for SPS PDSCH is scheduled for transmission in (sub-)slot(s) after HARQ-ACK for SPS release, then HARQ-ACK for SPS release is sent and HARQ-ACK for SPS PDSCH is not sent.
Several other companies share the same view as above. 
In our opinion, no spec change is necessary. But we are open to discuss if this can be concluded without spec change or with very simple clarification.



There are three point of reason to objection as following:
· In case of a joint release for multiple configurations with 1 slot periodicity, it seems not possible to schedule same PUCCH unless those configurations are using the same slot for HARQ-ACK transmission.
· Considering above point, the different PUCCH case is necessary. 
· It could be possible to support the different PUCCH case without spec changes.
In the perspective of feature leads, it would be good to hear companies’ view on the first point for a while, since the first point is new point for the discussion. I made two alternatives and adding companies preferences based on previous discussions. 

Proposal 1-1 After Round 2: Down select between following two alternatives.
· Alt. 1.Not support the case that SPS release is received in a slot where SPS PDSCH is configured to be received for the SPS configuration corresponding to the SPS release if the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs
· Supported: Samsung, vivo, HW/HiSi, Qualcomm, Apple, LG
· Acceptable: Nokia, NSB, CATT, ZTE
· Object: Ericsson
· Alt. 2: Support the case that SPS release is received in a slot where SPS PDSCH is configured to be received for the SPS configuration corresponding to the SPS release if the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs
· Supported: Ericsson, Nokia, NSB, CATT, ZTE
· Acceptable: LG
· Object: Qualcomm

Please indicates your preference between alternatives. It would be appreciated to explain the reason to support in detail. 
Comment:
	Company
	Comment

	Nokia, NSB
	We support the proposal and our preference is Alt. 2. 

	Qualcomm
	We support Alt 1, and object to Alt. 2. 
First, the use case of sending both SPS release and SPS PDSCH within the same slot but mapping their HARQ-ACK to different PUCCHs is not clear.
Secondly, to support such a use case, there will be large spec impact: UE processing timeline need to be specified for this case, including the timeline between the PDCCH and the SPS PDSCH, and the relative time between the corresponding PUCCHs. UE behavior to generate HARQ-ACK or decoding any of the PDSCHs (if applicable) need to be agreed upon and specified. Given that we are at the very late stage of Rel-16, we prefer not to spend time on such corner case.   

	Ericsson
	Alt 2.
We have explained the need of having HARQ-ACKs for SPS release and PDSCH in different PUCCH. It’s not a corner case.
Also: in our understanding, current specification (Rel-15, Rel-16) fully supports Alt2 already. The spec clearly describes how to transmit HARQ-ACK for SPS release, also clearly describes how to transmit HARQ-ACK for SPS PDSCH. Thus the baseline assumption is, both need to be transmitted, and transmitted separately. 
In contrast, Alt1 requires spec change to preclude certain combinations. 
Hence we are fine with no spec change and no further discussion in RAN1. 
We understand that different companies have different interpretation about spec. However, so far no evidence has been shown to disapprove that Alt2 has been supported since Rel-15. If there is such evidence, please share.

	ZTE
	Ericsson’s comments make sense. Both alternatives can be accepted, but Alt.2 is our preference.

	LG
	We support Alt. 1 but we can live with Alt. 2. 

If we recall previous discussion, it is not clear whether Rel-15, 16 is already supported or not. Specifically, with 10 slot periodicity, gNB doesn’t need to transmit SPS release in the same slot. In Rel-16, there is necessity of that due to short periodicity, we believe this is why we discuss now. There isn’t any evidence to prove Alt.2 is supported or not supported. However, based on Q4, most companies think that there is a lack of description. 
Thus, we think both alternatives would require specification changes. Then, we would like to prefer an alternative which have less implementation impact, Alt. 1.
If a implementation impact of Alt. 2 is small or justified, we are also fine with Alt. 2. 

	Apple
	Issues raised by Qualcomm should be addressed, we continue to support Alt. 1, and don’t support Alt.2.

	HW/HiSi
	We support down-selection between the alternatives and our preference is Alternative 1

	vivo
	We support Alt 1 and don’t support Alt2. For alt 2, the following can’t work well.
· If HARQ-ACK for SPS PDSCH is scheduled for transmission in (sub-)slot(s) after HARQ-ACK for SPS release, then HARQ-ACK for SPS release is sent and HARQ-ACK for SPS PDSCH is not sent.
Assuming that HARQ-ACK for SPS release is in slot n, HARQ-ACK for SPS PDSCH is in slot n+1. When UE detects SPS PDSCH, UE will transmit HARQ-ACK for SPS PDSCH in slot n+1, and then UE detect SPS release PDCCH and transmits its HARQ-ACK in slot n. when UE detects the PDCCH, UE knows that the HARQ-ACK for SPS PDSCH in slot n+1 is not needed. And UE may need to regenerate the HARQ-ACK codebook for slot n+1 and redetermine the PUCCH for HARQ-ACK. There may be no enough time between PDCCH and the transmission of PUCCH in slot n+1.

	Feature Lead
	Based on the comment, there seems reasons to object for both issues. 
In short, 
· Alt. 1 has an issue on joint release.
· Alt. 2 makes specification impact on timeline or HARQ-ACK generating
· Alt. 2 makes UE implementation issue which is undesirable at the last stage.

Honestly, though all comments are so valid, but there couldn’t be a compromise solution since those alternative are exclusive each other. 
Considering each drawback, i.e., UE implementation problem or difficulty to use joint release, I would like to recommend Alt. 1.

Considering joint release, if few SPS PDSCH is configured to the same slot for URLLC, there is no strong reason to configure different slot for SPS PUCCH. Thus, problematic case would be SPS PDSCH from multiple configuration are repeated in every slots without rest. The problem may be alleviate by proper joint release state configuration though it cannot be fully resolved. 
Considering implementation issue, implementation has to be done with consideration of the worst case. This kind of problem is hard to avoid and alleviate. 
Also, this issue is already delayed too much. If Alt. 2 make another issue on this issue, Alt 1 would be preferable, in order to move forward to other issue such as slot-aggregation issues. 

@Ericsson:
Could you live with the Alt. 1?






Issue #2 PUCCH resource for SPS PDSCH HARQ-ACK and CSI
In [4], the issues of PUCCH resource for SPS PDSCH HARQ-ACK and CSI was raised and related text proposal is also provided. In short, the proposal is to modify description on PUCCH resource selection in order to include the case of multiple SPS configuration. 
In [5], there is also proposal related to multiplexing of CSI and HARQ-ACK of more than one SPS PDSCH. 

From [4]:
	In NR Rel-15, there is only 1-bit HARQ-ACK for SPS PDSCH, and only one PUCCH of format 0/1 is configured for the HARQ-ACK transmission, so when the PUCCH overlaps with a CSI PUCCH, the HARQ-ACK will be multiplexed on CSI PUCCH resources. In NR Rel-16, there can be multiple HARQ-ACK bits for SPS PDSCHs and a UE can be configured with up to 4 PUCCH resources with larger capacity for the HARQ-ACK transmission. The issue of overlapping between multiple HARQ-ACK bits and CSI reports has not been discussed before. Some companies suggested that if the UE is provided SPS-PUCCH-AN-List, UE multiplexes the SPS HARQ-ACK and CSI on one of the PUCCH resources configured by SPS-PUCCH-AN-List to avoid unnecessary CSI dropping or low coding rate. Some companies thought the current specification can cover the case of multiple HARQ-ACK bits. The current specification for multiplexing of SPS HARQ-ACK and CSI is captured as following:
	If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 
[bookmark: _Hlk534904159]-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Clause 9.2.5 


Note that the current specification is captured as “the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH”, it is more like to cover the case of 1-bit SPS HARQ-ACK only. 
Therefore, we have following proposal to cover the case of multiplexing SPS HARQ-ACK and CSI on the resource of CSI regardless of number of SPS HARQ-ACK.
[bookmark: _Ref53406608]Proposal 2: Adopt the following text proposal for PUCCH resource for SPS HARQ-ACK and CSI in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Ref500185963][bookmark: _Toc12021482][bookmark: _Toc20311594][bookmark: _Toc26719419][bookmark: _Toc29894854][bookmark: _Toc29899153][bookmark: _Toc29899571][bookmark: _Toc29917308][bookmark: _Toc36498182][bookmark: _Toc45699209][bookmark: _Toc60601326][bookmark: _Hlk68106186]9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
*** Unchanged text is omitted ***
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where each of the HARQ-ACK(s), if any, is in response to a PDSCH reception without a corresponding PDCCH
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 
-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Clause 9.2.5 
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------




From [4]:
	Proposal 1: The CSI PUCCH resource is used for multiplexing of CSI and HARQ-ACK of more than one SPS PDSCH. Adopt the following TP.
	TS 38.213 
9.2.5.2	 UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
…
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception(s) without a corresponding PDCCH(s)
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding Res, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 
-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Clause 9.2.5 
…







From FL: 
The intention of TP seems clear, also there seems no big difference between two TPs. I tried to modify two TP to have similar expression of other parts in 9.2.5.2. Please check TP below. 

	TS 38.213 
9.2.5.2	 UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
…
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK(s), if any, areis in response to a PDSCH reception(s) without a corresponding PDCCH
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding Res, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 
-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Clause 9.2.5 
…



Proposal 2-1 from FL: Take TP above to solve issue #2
Companies please indicate if you support the intention of the TP. Please also share your suggestion on text, if any, with detailed reason. 
Comment:
	Company
	Comment

	Samsung
	Fine to take it as editorial

	Nokia, NSB
	Fine to take it as editorial (i.e. refer to the editor CR)

	vivo
	Fine

	HW/HiSi
	Fine to have it in the editor CR

	ZTE
	Fine to have it in the editor CR

	Ericsson
	Fine with FL proposal

	Qualcomm
	Fine with the FL proposal. 

	OPPO
	Fine to take it as editorial



1.1.4. Updates on Issue #2 (4/14)
Based on given comments, Proposal 2-1 seems agreeable as editorial correction. 

Updated Proposal 2-1: Take following TP to solve issue #2 as an editorial correction.
	TS 38.213 
9.2.5.2	 UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
…
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK(s), if any, areis in response to a PDSCH reception(s) without a corresponding PDCCH
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 
-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Clause 9.2.5 
…




Issue #3 CSI-PUCCH-ResourceList where SPS HARQ-ACK multiplexed
In [5], an issue related to multiplexing with CSI PUCCH resource has been raised.
	Another issue for multiplexing of CSI and HARQ-ACK of SPS PDSCHs is the configuration of the 2 PUCCH resources in CSI-PUCCH-ResourceList. Figure 1 gives an example to illustrate this issue. CSI PUCCH #0 and CSI PUCCH #1 are configured in CSI-PUCCH-ResourceList and they are configured in sub-slot 0 and sub-slot 1, respectively. CSI PUCCH #0 is used to transmit CSI and it overlaps with HARQ-ACK PUCCH #0. CSI and HARQ-ACK should be multiplexed on a CSI PUCCH resource, in this case, if CSI PUCCH #0 cannot ensure the reliability of UCI, CSI PUCCH #1 will be used as the result PUCCH. In this case, HARQ-ACK in different sub-slot will be multiplexed on a same PUCCH. This case is not specified regarding HARQ-ACK codebook generation. Further, there might be latency issue for the HARQ-ACK in sub-slot 0 if it is multiplexed on CSI PUCCH #1. To avoid this situation, the PUCCH resources in CSI-PUCCH-ResourceList should be configured within a same sub-slot.

[image: ]
Figure 1




In this issue, the reason of problem is that sub-slot PUCCH resource are managed as resource in slot level. According to [5], PUCCH for HARQ-ACK could be multiplexed across sub-slot, which is not our design principle of sub-slot. Proposal in [5] are to limit the PUCCH resources in CSI-PUCCH-ResourceList into one sub-slot. To solve this problem and to align with our principle, it should be ensured that PUCCHs that overlap in time in a sub-slot should multiplexed into a PUCCH transmission in the same sub-slot. It would be good to have straight solution as long as possible.
Proposal 3-1 from FL: UE does not expect to transmit a PUCCH in a sub-slot where the PUCCH is a result of UL multiplexing among PUCCHs in a different sub-slot.

Companies please indicate if you support the intention of the TP. Please also share your suggestion on text, if any, with detailed reason. 
Comment:
	Company
	Comment

	Samsung
	Agree



	Nokia, NSB
	Agree

	vivo
	Agree

	HW/HiSi
	We would like to understand the situation better. Could it be clarified if the FL proposal only is for a PUCCH that at least contains HARQ-ACK, could this be clarified?

	ZTE
	Agree the intention to straightforward prevent cross sub-slot multiplexing.

	Ericsson
	The proposal should be modified.
The overall procedure for HARQ-ACK/SR/CSI multiplexing with multi-CSI-PUCCH-ResourceList is still valid. The only problem is when two HARQ-ACK CBs (in two different sub-slots) are multiplexed onto one PUCCH resource in the illustrated case, there is no procedure defined for transmitting two HARQ-ACK CBs in one PUCCH resource. Hence the proposal should be modified to address this issue only. 

	Qualcomm
	We agree that the problem listed in [5] should be addressed. However, we’d like to clarify which of the following cases the proposal tries to address:
Case 1: UE is scheduled to transmit HARQ-ACK in a first sub-slot, but due to multiplexing with CSI, the HARQ-ACK got moved to a PUCCH resource in a second sub-slot, that is different from the original subslot.
Case 2: in addition to case 1, there’s another HARQ-ACK CB of the same priority to be transmitted in the second sub-slot, and hence UE may need to multiplex the two HARQ-ACK CBs into a same PUCCH.

It seems that the FL proposal addresses only case 2. But in our view, both case 1 and case 2 should be addressed. Therefore, we suggest to modify the proposal to

“UE does not expect that, after multiplexing with CSI reports or other UCI type, the HARQ-ACK corresponding to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot.” 


	OPPO
	Agree with the intention of proposal.




One thing related to this issue is current specification text on PUCCH resource for HARQ-ACK. According to the text below, UE take different interpretation of startingSymbolIndex in PUCCH-resource if HARQ-ACK information bit are multiplexed in the PUCCH resource.
	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  symbols [4, TS 38.211]. 


Q1: if HARQ-ACK information bit are multiplexed in a PUCCH resource in multi-CSI-PUCCH-ResourceList, above specification is also applied to the PUCCH in multi-CSI-PUCCH-ResourceList?
Please indicate your views in the table below. It would be appreciate if you provide your views with detailed reason.
Comment:
	Company
	Comment

	Samsung
	NO. The highlight part refers to HARQ-ACK only.

	Nokia, NSB
	Based on the specification text above cited: Yes – as multi-CSI-PUCCH-ResourceList is part of the referred PUCCH config if also HARQ is multiplexed this applies. 

But then there had been an earlier decision that for CSI, the reference point is to be the first symbols in the slot. 

So clearly some clarification on the cited specs text above would be needed, e.g. restricting this to the case of SPS PUCCH resource lists and PUCCH-ResourceList only (i.e. not including multi-CSI-PUCCH-ResourceList). 

	vivo
	We think the spec intended to cover PUCCH resources configured for HARQ-ACK feedback, and didn’t tend to include a PUCCH resource in multi-CSI-PUCCH-ResourceList. But currently, it may cover the PUCCH resource in multi-CSI-PUCCH-ResourceList. In addition, it seems also cover the case that multiplexing 1/2-bit HARQ-ACK on SR PUCCH resource with PUCCH format 1.

	HW/HiSi
	We would tend to say yes, because multi-CSI-PUCCH-ResourceList is a sub-set of PUCCH resources in PUCCH-Config, .but would like to hear more views.

	ZTE
	If most companies share the views that not including multi-CSI-PUCCH-ResourceList, the specification at least need to clarify or change needed as Huawei pointed out that multi-CSI-PUCCH-ResourceList is a sub-set of PUCCH resources in PUCCH-Config.

	Ericsson
	Clarification to the spec is needed to exclude multi-CSI-PUCCH-ResourceList. In our understanding, it was not intended to cover multi-CSI-PUCCH-ResourceList when the agreement and spec texts were written.

	Qualcomm
	We think that the highlight spec is not intended to cover “multi-CSI-PUCCH-ResourceList”, and we support to clarify this point in the spec to exclude multi-CSI-PUCCH-ResourceList. 

	OPPO
	Clarification to the spec is needed to exclude multi-CSI-PUCCH-ResourceList.




1.1.5. Update#1 on Issue #3 (4/14)
Based on the comment, majority of companies agrees with the intention of the proposal. Ericsson and Huawei/Hisilicon pointed out that we should solve the problem in the perspective HARQ-ACK PUCCHs corresponding to a single codebook. 
Qualcomm suggested to modify the proposal with the perspective of SPS PDSCH. I think it would be fine since UE always follows dynamic(ally scheduled) PUCCH between CSI and dynamic PUCCH and every PUCCH resource should be confined within slot/sub-slot. (i.e. there is no CSI PUCCH resource overlaps with two of HARQ-ACK PUCCHs in different slots). 
This is updated proposal.

Updated Proposal 3-1: For the multiplexing for overlapping channels with same priority index, UE does not expect that the HARQ-ACK corresponding to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.
Comment:
	Company
	Comment

	Samsung
	We prefer our original proposal in our contribution. It is simple and clean. Since companies have acknowledged the issue. A straightforward and simple solution should be used in the CR phase. We have similar configuration limitation for single CSI resource, similar rule can apply.
We should avoid to make the spec difficult to understand.
Proposal: The PUCCH resources in CSI-PUCCH-ResourceList should be configured within a same sub-slot.

	Nokia, NSB
	Support the proposal. 

	vivo
	Support FL’s proposal. The proposal given by Samsung has more restrictions. For example, if UE is configured with no SPS PDSCH, there is no need to have such configuration restriction for PUCCH resources in CSI-PUCCH-ResourceList at all.

	HW/HiSi
	Support

	CATT
	We support the proposal.

	Qualcomm
	We support the FL proposal. 

	Ericsson
	We acknowledge the intention of Updated proposal 3-1. 
However, why this is limited to HARQ-ACK corresponding to SPS PDSCH(s)?  It should be any HARQ-ACK info, regardless of the PDSCH type. Thus, we suggest to cross out “HARQ-ACK corresponding to SPS PDSCH(s)” in the proposal.




Regarding Q1, it seems that majority of companies thinks the spec description only applied to somewhat initial PUCCH for HARQ-ACK. It could be correct that our agreement in RAN1#97 specifies it is for HARQ-ACK feedback procedure. At the same time, it is also true that UL multiplexing involved by HARQ-ACK could be also HARQ-ACK feedback procedure.
	Agreements in RAN1#97:
For sub-slot-based HARQ-ACK feedback procedure, the starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot
· For a given sub-slot configuration, a UE can be configured with PUCCH resource set(s)
· FFS same or different PUCCH resource sets can be configured for different sub-slots within a slot.



Anyhow, if the specification are not intended for PUCCH resource for other UCI and it is common understanding, it should be fixed as most company mentioned. Honestly, I couldn’t find best wording to express such PUCCH and not sure on what side effect would be. This is my drafting on TP.  

Proposal 3-2. : Only for sub-slot-based PUCCH resource for HARQ-ACK feedback, that the UE determines as described in Clauses 9.2.1 and 9.2.3 in TS 38.213, the first symbol of the PUCCH resource is relative to the first symbol of the sub-slot. Adopt following TP for TS 38.213.

	TS 38.213
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 that the UE determines as described in Clauses 9.2.1 and 9.2.3 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  symbols [4, TS 38.211]. 
…
<omit text unchanged>


Comment:
	Company
	Comment

	Samsung
	Not clear about the intention. Is it a conclusion or proposal?
We are fine with a conclusion without spec impact.


	Nokia, NSB
	Support the proposal incl. the related TP. 

	vivo
	Fine with the TP. A conclusion is also fine to us

	Hw/HiSi
	The TP in the proposal is adding the clauses the 9.2.1 and 9.2.3. To guarantee completeness that all cases are covered, we would propose an alternative TP to exclude the multi-CSI-PUCCH resource list:;

If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config except for multi-CSI-PUCCH-ResourceList 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  symbols [4, TS 38.211].


	CATT
	We are fine with the TP.

	Qualcomm
	We share similar view as HW/Hisi that excluding “multi-CSI-PUCCH-ResoruceList” may be a better approach. 

In addition to the motivation outlined in HW/HiSi’s comment, we notice the following text in Section 9.2.5, where the highlighted part refers to 9.2.1 for PUCCH resource determination for PUCCH resources configured in multi-CSI-PUCCH-ResourceList. With the FL TP, this may still suggest the UE to determine PUCCH resource in multi-CSI-PUCCH-ResourceList using sub-slot, which is not what the majority of companies wanted. 

“ If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH 
- if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1…”


   

	Ericsson
	We also prefer the alternative way, i.e., excluding multi-CSI-PUCCH-ResoruceList.





1.1.6. Update#2 on Issue #3 (4/16)

For proposal 3-1, Ericsson commented the proposal should be regardless of HARQ-ACK type. As I mentioned earlier, there wouldn’t be an issue to include dynamic PDSCH as well since the issue won’t happen to dynamic PDSCH. In addition, Samsung and vivo also comment via email as following.

	@Samsung:
Regarding Proposal 3-1, we share similar view as vivo, it only happens for SPS. Still, we would like to make the proposal simple. Since multiplexing is only supported for the same priority in Rel-16, no need to mention the priority. How about the following?
 Proposal: PUCCH multiplexing is confined within a sub-slot if a UE is provided subslotLengthForPUCCH.

@vivo:
For Proposal 3-1, we have different views with Ericsson, for DG HARQ-ACK, HARQ-ACK and CSI are multiplexed on one PUCCH determined based on payload and PRI (neither for HARQ-ACK and SR), it is not possible to move to a different sub-slot. That is, for DG HARQ-ACK, this would never happen, the limitation is not needed. So we prefer the original proposal without deleting “corresponding to SPS PDSCH(s)”



There wouldn’t be an issue if the proposal includes dynamic PDSCH, since it only happens in SPS. However it is also true that minimize expression make less issue in the future. 

Regarding Samsung’s suggestion, though multiplexing is only supported for the same priority in Rel-16, multiplexing is also performed per priority at the same time. It would be necessary to specify which PUCCH-config provides subslotLengthForPUCCH and that this restriction is applied to HARQ-ACK PUCCH only. Also, in order to resolve vivo’s concern, it is necessary to address priority, since SR resource just have priority instead of subslotLengthForPUCCH according to current specification. 
Considering those, I would like to recommend to keep previous proposal supportive by majority companies. Hope this is acceptable for you. 

Proposal 3-1 after Round 1: For the multiplexing among overlapping channels with same priority index, UE does not expect that the HARQ-ACK corresponding to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.
Comment:
	Company
	Comment

	Ericsson
	Thanks for the explanation about SPS PDSCH vs dynamic PDSCH. We are fine with limitation of SPS PDSCH. In this case, it should be revised to “HARQ-ACK corresponding to SPS PDSCH(s) only”

	CATT
	We support the proposal with the addition from Ericsson. 

	
	

	
	

	
	

	
	

	
	





For proposal 3-2, Qualcomm, Huawei/Hisilicon and Ericsson suggested to excludes multi-CSI-PUCCH-resource explicitly. In addition, vivo also comment via email as following 

	@vivo:
For Proposal 3-2, we think for the case of 1/2bit HARQ-ACK +positive SR PUCCH with format 1, HARQ-ACK will be multiplexed on SR PUCCH resource. But for SR PUCCH, its starting symbol should be relative to the slot boundary. This case needs to be precluded too.

Section 9.2.5.1: “If the UE would transmit positive SR in a first resource using PUCCH format 1 and at most two HARQ-ACK information bits in a second resource using PUCCH format 1 in a slot, the UE transmits a PUCCH with HARQ-ACK information bits in the first resource using PUCCH format 1 as described in Clause 9.2.3.”




Based on the comment by vivo, it would be better to cover all possible cases. In order to resolve concern from Huawei/Hisilicon, I removed 9.2.1 from reference. Hopefully, 9.2.3 are referring 9.2.1 in the clause so there is no big difference. 

Proposal 3-2 after Round 1: Only for sub-slot-based PUCCH resource for HARQ-ACK feedback, that the UE determines as described both in Clauses 9.2.1 and 9.2.3 in TS 38.213, the first symbol of the PUCCH resource is relative to the first symbol of the sub-slot. Adopt following TP for TS 38.213.

	TS 38.213
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 that the UE determines as described in Clauses 9.2.3 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  symbols [4, TS 38.211]. 
…
<omit text unchanged>


Comment:
	Company
	Comment

	CATT
	It seems that the latest text proposal cannot cover all the cases of PUCCH resource for multiplexing HARQ-ACK. Following the previous proposal to exclude multi-CSI-PUCCH-ResourceList, the following is proposed to cover other cases as well.

If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config excluding PUCCH resource 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  symbols [4, TS 38.211]. 


	
	

	
	




1.1.7. Update#3 on Issue #3 (4/19)
For the sentence “in order to resolve vivo’s concern”, I had been confused between Proposal 3-1 and 3-2. I apologize for making a confusion. My logic was likely following:
· As we know, Multiplexing is also performed per priority at the same time and subslotLengthForPUCCH is provided per PUCCH-config. Thus, we should specify in the proposal 3-1 which multiplexing procedure are applied to. We may able to specify that in multiple way. I just choose “priority index” since it would be accurate for specifying “PUCCH multiplexing”. 
· Based on the companies’ comment, it seems necessary to subject to SPS HARQ-ACK. 
· Honestly I cannot sure that “confined” is enough to specify. Current UL multiplexing are still performed within a sub-slot or slot. The actual problem is whether a result of multiplexing is also confined within the sub-slot. 
Of course, actual changes on specification are highly related to where the proposal is captured. In other words, I think that actual sentence to be added could be changed depending on a part of specification. However, at least for the proposal, clear description is necessary.
I made two alternatives based on companies comment in Round 2.

Proposal 3-1a after Round 2: 
· For the multiplexing among overlapping channels with same priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.
Proposal 3-1b after Round 2: 
· If a UE is provided subslotLengthForPUCCH for a HARQ-ACK codebook, and if the HARQ-ACK codebook corresponding to SPS PDSCH(s) in a sub-slot is multiplexed in a PUCCH transmission, UE does not expect that the PUCCH transmission is not confined within the sub-slot 

Please indicates your preference between two proposals. It would be appreciated to explain the reason to support in detail. 
Comment:
	Company
	Comment

	Samsung
	Our intention is to keep the spec clean and simple. So far the issue is clear and the majority prefer Proposal 3-1a, as a compromise, we can take Proposal 3-1a as a conclusion without spec impact.

	Nokia, NSB
	We are fine with 3-1a. 

	Qualcomm
	We are not very clear what’s the difference between proposal 3-1a and 3-1b…  

If the difference is how to specify “priority”, i.e., via “priority index” vs “HARQ-ACK codebook”, we are fine with Proposal 3-1a (i.e., using “priority index”). This is because the issue arises due to multiplexing between HARQ-ACK and CSI with the same priority index, so using “priority index” may be more better. 

	Ericsson
	For Proposal 3-1b, we fail understand the key message. Is it just another way to say that the PUCCH resource should not move from one sub-slot to another sub-slot due to multiplexing?

Checking wording of Proposal 3-1b, Proposal 3-1a can be improved as follows:
Proposal 3-1a:
· For the multiplexing among overlapping channels with same a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.

This address the scenario that one HARQ-ACK CB uses sub-slot based tx, another uses slot-based tx.

	LG
	We are fine with 3-1a and also fine with Ericsson’s modification. 

	Apple
	3-1a and even with Ericsson’s modification may be un-necessarily broad in Rel-16: in Rel-16 P/SP CSI is of low priority, hence the issue raised under Section 2.3 is present for LP SPS HARQ-ACK only.  However, we can live with the proposal 3-1a or 3-1b.


	HW/HiSi
	We support proposal 3-1a

The modification of 3-1a suggested by E/// is also fine. 

	vivo
	We support proposal 3-1a

The modification of 3-1a suggested by E/// is also fine.

	Feature leads:
	Based on the comment, There seems no objection on Proposal 3-1a with Ericsson’s modification. 
@Samsung, Nokia, Qualcomm:
Please check following proposal 3-1a with Ericsson’s modification.

Modified Proposal 3-1a:
· For the multiplexing among overlapping channels with same a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.







For Proposal 3-2, Samsung shows a concern via email that specification changes are not needed. Considering companies comment in the round 0, there is no clear common understanding and considerable number of companies want a clarification. In the perspective of Feature leads, this issue is very similar to issue #1 in UCI agenda. Without clarification, current description could lead different understanding. Hope this explanation resolves Samsung’s concern.
For this proposal, CATT suggests another TP for addressing all possible cases explicitly. Hope it is acceptable. 
	
Proposal 3-2 after Round 2: Only for sub-slot-based PUCCH resource excluding PUCCH resource in multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig, for HARQ-ACK feedback, the first symbol of the PUCCH resource is relative to the first symbol of the sub-slot. Adopt following TP for TS 38.213.

	TS 38.213
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 in PUCCH-Config excluding PUCCH resource 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  symbols [4, TS 38.211]. 
…
<omit text unchanged>


Comment:
	Company
	Comment

	CATT
	It seems that the latest text proposal cannot cover all the cases of PUCCH resource for multiplexing HARQ-ACK. Following the previous proposal to exclude multi-CSI-PUCCH-ResourceList, the following is proposed to cover other cases as well.

If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config excluding PUCCH resource 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  symbols [4, TS 38.211]. 


	Samsung
	Thanks Yanping for the updated TP. We still have some concerns about the TP.

In Rel-15, from our understanding, a PUCCH resource with a same PUCCH-ResourceId can be configured for both CSI and HARQ-ACK. gNB implementation can ensure there is no conflicts. E.g., gNB indicates a proper PRI to avoid UE choosing a same PUCCH resource for both CSI and HARQ-ACK.

With the latest TP, if a PUCCH resource with a same PUCCH-ResourceId is configured for both CSI and HARQ-ACK, it seems the determination of the PUCCH resource uses the first symbol of a slot as reference even for transmitting HARQ-ACK. This is clearly not our intention. Or the TP is to prevent a PUCCH-ResourceId configured for both CSI and HARQ-ACK？(This restriction is different from Rel-15) We think it needs further clarification.



	Nokia, NSB
	We are fine with the updated TP. 

	Qualcomm
	We are fine with the TP. 

On the issue listed by Samsung, we think it is OK to constrain from configuring a same PUCCH resource for both CSI/SR (slot-based) and HARQ-ACK (sub-slot based). 

	ZTE
	Fine with the updated TP.

	LG
	We are fine with the TP

Regarding Samsung’s comment, we think it is common understanding a PUCCH resource configuration can be interpreted differently, i.e., sub-slot-based or slot-based, according to where the resource is used. 

	Apple
	We are fine with the TP

	HW/HiSi
	We are fine with the TP.

Samsung comment is true for Rel-15. For Rel-16 when we can configure sub-slot for HARQ-ACK, and therefore there should be a constrained so that the same PUCCH resource is not configured for both CSI/SR (slot-based) and HARQ-ACK (sub-slot based).

	vivo
	We are fine with the TP.
Regarding Samsung’s comment, we have the same understanding as LG.

	Samsung2
	Thanks for the comments from QC, LG, HW/HiSi and vivo.

Regarding whether it is allowed to configure a PUCCH resource with a same PUCCH-ResourceId for both CSI/SR and HARQ-ACK if UE is configured with sub-slot. There are two understandings from the feedback.
Understanding 1: Allowed (LG, vivo, Samsung)
Understanding 2: Not allowed (QC, HW/HiSi)

Clearly, different companies have different views. The issue cannot be solved in this meeting. If companies would like to further discuss it in the next meeting, we think it should be discussed under UCI A.I. This issue can be decoupled from SPS, it is more relevant to sub-slot based HARQ-ACK.

	Feature Lead
	Based on the comments, majority of companies are fine with the TP. 
Regarding to Samsung’s concern, few companies explained their understanding. According to these explanation, there seems a small difference among understandings. However, at least it can be resolved by gNB configuration according to Huawei/Hisilicon’s comment though it could be different from our intention. 

Since there is a concern, I would recommend to try following modification in order to resolve the concern. 

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  symbols [4, TS 38.211]. 

@Samsung, Huawei/Hisilicon and all:
Is This TP acceptable?







Final outcome from [104b-e-NR-L1enh-URLLC-05]
From the discussion in [104b-e-NR-L1enh-URLLC-05], three issues has been discussed. 

Issue #1 SPS PDSCH release and SPS receptions with slot aggregation
For the issue #1, the conclusion below was made. 

Conclusion
The following is not supported: 
· The case that SPS release is received in a slot where SPS PDSCH is configured to be received for the SPS configuration corresponding to the SPS release if the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs.

There were a consensus on the proposal 1-2. Since the proposal doesn’t make specification changes and it is more likely to a plan for the future discussion, we didn’t make this a form of an agreement. Please consider the proposal below for the contribution in future meetings.
Proposal 1-2: 
Postpone the discussion on capturing the following agreement until when we make decision on whether to support different-PUCCH case and handling of slot-aggregated SPS PDSCH. 
	Agreement (RAN1#101e)
It is not supported that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. 
· FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs



FL recommendation:
[bookmark: _GoBack]It is highly recommended for companies to show their preference or opinion on handling of slot-aggregated SPS PDSCH and proposal 1-2 in this meeting.

Issue #2 PUCCH resource for SPS PDSCH HARQ-ACK and CSI
For the issue #2, following changes are agreed as editorial correction. 

For the editors (to be captured in session notes):
The following editorial spec changes are provided to improve clarity of RAN1 specifications. Please consider them in the next specification revision.
	TS 38.213 
9.2.5.2	 UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
…
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK(s), if any, areis in response to a PDSCH reception(s) without a corresponding PDCCH
-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with [image: ] PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order [image: ], and configured code rate [image: ];
-	if [image: ], the UE uses PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ]
-	else if [image: ] and [image: ], [image: ], the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] 
-	else the UE uses the PUCCH format 2 resource [image: ], or the PUCCH format 3 resource [image: ], or the PUCCH format 4 resource [image: ] and the UE selects [image: ] CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 
-	else, the UE transmits the [image: ] bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Clause 9.2.5 
…



Issue #3 CSI-PUCCH-ResourceList where SPS HARQ-ACK multiplexed
For issue #3, there were the discussion on two aspects.
First one is to ensure not changing sub-slot for PUCCH transmission during UL multiplexing procedure. There were common understanding that it has to be ensured. But it hasn’t been discussed whether to make changes on the specification for this proposal. 
At the latest state of the discussion, the proposal below has been made and with the most of support. And the note is added to resolve a concern from Samsung on specification impact. Please consider the proposal below for the contribution in future meetings.

Latest Proposal 3-1:
For the multiplexing among overlapping channels with same a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.
· Note: It is up to the editor to decide whether/how to capture the proposal in the spec if agreed.

Second is about the reference of the first symbol of the PUCCH resource when sub-slot is configured. There is also common understanding that the sub-slot reference applies only to initial HARQ-ACK PUCCH resource. However, an issue about whether to allow to configure same PUCCH resource ID between sub-slot PUCCH list and slot-based PUCCH list was identified additionally. To avoid issue, latest proposal is considering how the PUCCH resource is provided. Please consider the proposal below for the contribution in future meetings.

Latest Proposal 3-2: Only for sub-slot-based PUCCH resource except where the PUCCH resource is provided by pucch-ResourceId in multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig, for HARQ-ACK feedback, the first symbol of the PUCCH resource is relative to the first symbol of the sub-slot. Adopt following TP for TS 38.213.

	TS 38.213
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 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  symbols [4, TS 38.211]. 
…
<omit text unchanged>



FL recommendation:
It is highly recommended for companies to show their opinion on latest proposals and related issues.  
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