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Introduction
As per chairman’s guidance, the email discussion is planned according to the following schedule: 
[109-e-R17-IIoT-URLLC-01] Email discussion on UE feedback enhancements for HARQ-ACK (issues captured in R1-2205143) by May 18 – Klaus (Nokia)
· PUCCH_switch#1 (PUCCH repetition for semi-static PUCCH cell switching)
· PUCCH_switch#2 (PUCCH repetition for dynamic PUCCH cell switching)
· PUCCH_switch#3 (SPS HARQ and dynamic PUCCH cell switching)
· PUCCH_switch#5 (Correction for dynamic PUCCH cell switching based on restrictions)
· PUCCH_switch#9 (Type 1 HARQ-ACK CB with UL BWP change on PUCCH-sSCell)
· PUCCH_switch#10 (Overlapping slot clarification for semi-static PUCCH cell switching)
· PUCCH_switch#11 (Timing for semi-static PUCCH cell switching with SCell activation/deactivation/dormancy)
· PUCCH_switch#12 (SR/CSI operation with semi-static PUCCH cell switching)
· SPSdef#1 (Timeline for Dropping Deferred SPS HARQ)
· eType3#2 (Enh. Type 3 CB construction with per cell and per HARQ process configuration)
· eType3#3 (DCI field correction for Enh. Type 3CB)
· HARQretx#1 (One-shot HARQ-ACK retransmission and multi-DCI based multi-TRP)
· HARQretx#3 (C-RNTI for one-shot HARQ-ACK retx triggering)
· Other#1 (Correction to SPS HARQ timing with sub-slot PUCCH)
· 1st check point on May 12 and final check point on May 18


This document is structured as follows: 
· Sections 2 contains a short summary of the issues and the email discussions
· Section 3 contains the RAN1#109-e outcome
· Appendix A containing the RAN1 agreements reached in AI 8.3.1 

Discussions per topic
2.1 PUCCH#1: PUCCH repetition for semi-static PUCCH cell switching
2.1.1 Companies inputs 
On the options to support the PUCCH cell switching: 
· Alt. 1: The target cell is determined for each PUCCH repetition individually (i.e., switching within the repetition bundle is supported)
· Supporting companies: ZTE, vivo (or Alt. 2A), NEC (or Alt. 2A), Samsung (TP available), DOCOMO (prefer Alt. 1B, TP available), QC (or Alt. 2A)
· Details: 
· ZTE: 
· The determined slots shall have valid uplink symbols not less than the number of symbols in the first PUCCH repetition and be a PUCCH slot based on the configured PUCCH slot pattern.
· For SR PUCCH repetition, in the determined slots, a SR PUCCH resource with the same number of symbols and logical channel ID as SR PUCCH resource for the first SR PUCCH repetition is determined.
· For CSI PUCCH repetition, in the determined slots, a CSI PUCCH resource with the same number of symbols as CSI PUCCH resource for the first CSI PUCCH repetition is determined.
· For HARQ-ACK PUCCH repetition, in the determined slots, a HARQ-ACK PUCCH resource is determined based on the PRI in the (activated) DCI corresponding to the first HARQ-ACK PUCCH repetition.
· UE expects the selected PUCCH resource to have the same number of symbols as HARQ-ACK PUCCH resource for the first PUCCH repetition.
· NEC: 
· UE determines the PUCCH resource for repetition on each target cell based on the same PUCCH resource indicator value from the different PUCCH resource sets of the corresponding PUCCH cells.
· In case of more than one overlapping PUCCH slot on the PUCCH SCell with a single PUCCH slot on PCell, PUCCH repetitions are mapped to each of the overlapping PUCCH slot on the PUCCH sSCell.
· Samsung: 
· Supporting PUCCH cell switching for PUCCH repetitions requires only to define a PUCCH resource index on both cells (e.g. same index).   
· DOCOMO: 
· For semi-static PUCCH cell switching case, support Alt 1B (i.e. cell switching within one PUCCH repetition bundle, and PUCCH repetitions overlapping with multiple Scell slots can be mapped to each overlapping slot until repetition factor is reached).
· PUCCH resource on the other cell than the first repetition cell is determined based on PUCCH resource of the first repetition, i.e. same starting symbol, same PUCCH length, same coding parameter, same RB number with same starting RB offset.
· QC: 
· A UE does not expect different number of REs in the PUCCH resources to transmit the repetitions. 
· Alt. 2A: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions, i.e., the repetition is postponed as in Rel-16.
· Supporting companies: Huawei/HiSi, New N3C, Nokia/NSB (TP available), Spreadtrum, Ericsson (TP available), CATT, vivo (or Alt. 1), NEC (or Alt. 1), Apple (may be limited to low PHY priority only), LG (down select among Alt. 2A/2B/2C), Mediatek, QC (or Alt. 1)


If we cannot converge to Alt. 1 or Alt. 2A, Ericsson suggesting the following handling (incl. available TP): 
· A UE is not expected to switch the cell for PUCCH transmission during the repetition of a PUCCH resource.

2.1.2 1st round of email discussion (till Tue 10th, 1am UTC) 
This is a bit of deja vu for the moderator with almost the same positions between Alt. 1 and Alt. 2A as in the previous meetings:
· Alt. 1: supported by 3 companies plus 3 companies being fine with either Alt. 1 or 2A.
· Alt. 2: supported by 9 companies plus 3 companies being fine with either Alt. 1 or 2A.

The moderator therefore plans for the first short round of email discussion (till 1st GTW session) to discuss the following:
· Quick round of input by companies (again) to see where they stand between Alt. 1 and Alt. 2A (in general) – to have also positions captured by companies not discussing this in their input TDoc
· Get feedback on the formulation for Alt. 1 (to have a version that could be agreeable in the end)
· And get feedback on the backup plan: In case we cannot converge on neither Alt. 1 nor Alt. 2A. 


Question 2.1.1: Which of the ways to support PUCCH repetition with semi-static PUCCH cell switching do you prefer?
· Alt. 1: The target cell is determined for each PUCCH repetition individually (i.e., switching within the repetition bundle is supported)
· UE determines the PUCCH resource for repetition on each target cell based on the same PUCCH resource indicator value from the different PUCCH resource sets of the corresponding PUCCH cells.
· FFS on additional restrictions (same number of REs, same number of symbols, same PUCCH resource – i.e. same starting symbol, same PUCCH length, same coding parameter, same RB number with same starting RB offset)
· Alt. 2A: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions, i.e., the repetition is postponed as in Rel-16.
	Alt. 1
(at least in principle)
	Vivo, DOCOMO, Samsung, ZTE, QC, NEC

	Alt. 2A
(at least in principle)
	Vivo, DOCOMO, OPPO, Nokia/NSB, Intel, CATT, Spreadtrum, LG Huawei/Hisi, Apple, Ericsson (see comment), QC, NEC

	Other
	



	Company
	Comments 

	vivo
	For Alt. 2A, there is one redutant text after “Rel-16” which should be remobed (we ighlighted in yellow).  “Alt. 2A: The UE is not expected to be configured with a PUCCH resource with PUCCH repetition provided by PUCCH-ResourceSet on PUCCH-sSCell”

	Moderator in v002
	@vivo: Corrected – sorry – was an obvious copy/paste mistake 

	DOCOMO
	For sake of progress, we can accept either one. 

	OPPO
	Alt.2A can be acceptable if PUCCH repetition and semi-static PUCCH cell switching is supported simutaneously

	Nokia/NSB
	Alt. 1 besides the issues / complications discussed (e.g. Question 2.1.2 below) requires for the Gnb to combine the PUCCH repetition across different serving cells, which has rather large impact on Gnb architecture & receiver implementations. Therefore, Alt. 2A is clearly preferred. 

	Intel 
	We support Alt 2A, because we prefer simple and clean solution in CR phase.

	Samsung
	Alt 2A has been repeatedly discussed and is not agreeable for reasons that have been repeatedly stated and should be beyond obvious by now – there is no latency benefit, the reverse is true (resource utilization and UE power consumption also become worse). 
If a gNB cannot support Alt. 1, the gNB may not configure cell switching when PUCCH repetitions are needed – that would still be better than Alt. 2A.

	LG
	We think Alt. 2A should be considered as the simplest and easiest solution. We can accept Alt. 1 as supplementary alternatives, with support of Alt. 2A.

	Ericsson
	We explained in details in our contribution why Alt 1 doesn’t work.
We support Alt 2A. Suggest to modify main bullet as the following:
· Alt. 2A: For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not expected supported 


	QC
	We prefer Alt 2A. But we can accept Alt 1 as well, conditioning on adopting at least the restriction of same number REs on the PUCCH repetitions. 

	Moderator comments
	@Ericsson: I guess the changed formulation ‘is not expected’ is actually the backup plan of Alt. 3 in Question 2.1.3? This will be tried as 3rd option in the GTW session. 




Question 2.1.2: Which of the following additional restrictions would be needed, in case Alt. 1 is adopted: 
· Alt. 1: gNB needs to guarantee the same number of PUCCH REs
· Alt. 2: gNB needs to guarantee the same number of PUCCH symbols
· Alt. 3: Utilize the same PUCCH resource (i.e. same starting symbol, same PUCCH length, same coding parameter, same RB number with same starting RB offset)
· Alt. 4: no further restrictions seen as needed


	Alt. 1
	DOCOMO (2nd preference), Intel (1st preference), CATT (1st preference), QC (an editorial change is proposed to clarify Alt 1)

	Alt. 2
	ZTE

	Alt. 3
	DOCOMO (1st preference) , ZTE (modified), QC

	Alt. 4
	Vivo, Nokia/NSB, Intel (2nd preference), CATT (2nd preference), Samsung, LG

	Other
	LG (same slot length), , Ericsson (see comment)



	Company
	Comments 

	vivo
	For Alt.1, we think additional restrcitions are not necessary and no need to be captured by the specification. gNB propoer configuration/scheduling can achieve the soft combining purpose. 

	DOCOMO
	Alt 3 is a solution which can be applicable to any UCI type, including HARQ-ACK, SR and CSI.

	Nokia/NSB 
	Agree with vivo. 

	Intel 
	Same number of REs to enable combinig is reasonable assumption, thus we prefer Alt 1. 
Having said that, we’re fine with Alt 4, with the assumption that gNB can properly configure the resource. 

	CATT
	We share the same view as Intel.

	Samsung
	No restriction is needed – everything is up to gNB and a UE does not care

	ZTE
	In the current specification, when the PUCCH repetition is applied, the same PUCCH resource is used for each PUCCH repetition, i.e., the same number of symbols, the same start symbol, and the same PUCCH format. While this requirement seems much strict when the PUCCH repetition may be switched to alternative cell. So relaxing the above conditions can be considered.
For HARQ-ACK PUCCH repetition, two conditions could be considered. The first one is obtaining PUCCH resources from PUCCH sSCell through PRI indication based on the existing section 9.2.1. The second one is UE expects the selected PUCCH resources to have the same number of symbols and same PUCCH format from different cells, i.e., Alt2 can be supported in principle. 
For SR PUCCH repeatition, as no PRI indication, Alt3 can be considered in principle. The selected PUCCH resource for SR PUCCH repetition in different cells should be associated with the same logical channel ID.
For CSI PUCCH repetition, for the same reason, some elements in Alt3 can be considered in principle, for example, the same number of symbols and PUCCH format in different cells.
If Alt3 can be modified as gNB to guarantee the same starting symbol, the same PUCCH length, the same coding parameter (i.e., same PUCCH format), we can support the modified Alt3.

	LG
	For restrictions to enable combining at gNB side, we think it is possible to leave them to gNB scheduling/configuration. Thus, it is not necessary to specify such restriction 
If some restrictions would be needed for UE, we think that would be related to slot lengths between PCell and PUCCH-sCell. Different SCS or slot length configurations would make UE behavior complicated in case of Alt. 1.

	Ericsson
	As we explained in our contribution, with all these alternatives, still Alt 1 doesn’t work unless gNB uses the same PUCCH-config for both cells. 
If the proponent of Alt 1 intend to imply such a condition for PUCCH cell switching, it is better to state that clearly which would be against the design so far.
 

	QC
	Restriction Alt 1 guarantees that UE does not need to re-encoding for each repetition. It also guarantees that gNB can combine those repetitions with Polar encoder. 
With the above, it is better to clarify same # REs is used for UCI payload, as the DMRS REs in PUCCH can be different. 

So we suggest the following editorial change. 
· Alt. 1: gNB needs to guarantee the same number of PUCCH REs for the UCI payload.





And finally – let’s check the back-up plan in case we are not able to agree to support PUCCH repetition with PUCCH cell switching. Ericsson had one option charted in their input contribution, but there are of course other options as well.  


Question 2.1.3: In case we are unable to agree to support PUCCH repetition with PUCCH cell switching by either choosing Alt. 1 or Alt. 2A, which of the following alternatives to capture the ‘not support of joint operation of PUCCH repetition and semi-static PUCCH cell switching’ would you prefer?
· Alt. 1: The UE is not expected to be configured with semi-static PUCCH cell switching and a single PUCCH resource with PUCCH repetition (i.e. neither in PUCCH-ResourceSet, SPS-PUCCH-AN-List, n1PUCCH-AN, multi-CSI-PUCCH-ResourceList, …) on PCell and PUCCH-sSCell. 
· Moderator comment: This is basically a configuration restriction 
· Alt. 2: A UE does not expect to transmit a repetition of PUCCH on the PUCCH sSCell. 
· Moderator comment: This basically means, that (a) there would not be any PUCCH resource with repetition on PUCCH sSCell and (b) there would be no switching within a repetition bundle by a PUCCH repetition to start at PCell. This would still allow PUCCH repetition (under gNB control) on PCell – but not a consecutive (back-to-back) PUCCH slots on PUCCH-sSCell. 
· Alt. 3: A UE is not expected to switch the cell for PUCCH transmission during the repetition of a PUCCH resource (Ericsson formulation).
· Or an alternative formulation (moderator): A UE does not expect to transmit a repetition of PUCCH on a PUCCH cell other than the PUCCH cell of the first PUCCH repetition.
· Moderator comment: For this case, there would be no switching within a repetition bundle by a PUCCH repetition to start at PCell or at PUCCH-sSCell. This would still allow PUCCH repetition (under gNB control) on PCell and PUCCH-sSCell– but only on consecutive (back-to-back) PUCCH slots which are not subject to PUCCH cell switching. 


	Alt. 1
	DOCOMO (2nd preference), Nokia/NSB (2nd preference), Intel (2nd preference), Spreadtrum, Samsung, LG Huawei/Hisi 

	Alt. 2
	QC

	Alt. 3
	Vivo, DOCOMO (1st preference), OPPO, Nokia/NSB (1st preference), Intel (1st preference), CATT, Sony, Spreadtrum, LG Huawei/Hisi, Ericsson, QC, NEC

	Other
	Samsung



	Company
	Comments 

	vivo
	Alt. 3 are preferred with minimal restriction, where PUCCH repetition is still allowed with some restrictions. 

	DOCOMO
	Alt 3 is the most relatxed restriction. 
Alt 2 is a little similar to Alt 3, but it is more stringent than Alt 3. The motivation is not very clear why PUCCH repetitions are supported on PCell, but not supported on PUCCH-sSCell.
Alt 1 is the most limited one, with simplest handling. We can also accept it.

	Nokia/NSB
	Agree with DCM. Alt. 3 is our preference – but would not object to Alt. 1 either. 

	Intel 
	We share same view with Docomo. 

	Samsung
	Nothing really needs to be concluded – absence of specification support means undefined UE behavior for the misconfiguration, as usual. 

	LG
	We have similar view to DoCoMo. We can accept both Alt. 1 and Alt. 2. 

	Apple
	For Alt. 3, while its design intention is good, we suspect there may be CRs to fix corner cases. From that Alt. 1 might be preferred.

	Ericsson
	@DCM, LG, Samsung: As explained in previous section (for dynamic), we fail to understand the reason to put restrciton on repetition configuration of PUCCH rsources when the cell doesn’t change during the PUCCh repetition. Consdier the semistatic time pattern that stays on the same cell for 2 UL slots. What is the reason not to have a repetition of factor two when the cell doesn’t change? The behaviour is exactly as the legacy. Repetition doesn’t change anything. With the same reason, we don’t understand why the behaviour should be undefnined.

	QC
	Alt 1 seems too restrictive, which is unnecessary. 



2.1.3 1st GTW session (Tue May 10th) 
Looking at the input received the moderator will try 3 things in the GTW: 
· See if we can go with Alt. 1 (with FFS on same number of REs)
· See if we can go with Alt. 2A
· If we do not succeed on both, try to agree on Alt. 3 of the backup plan of the 3rd question (Alt. 3 selected based on majority input)

Proposal Option 1 (i.e. Alt. 1): For PUCCH repetition with semi-static PUCCH cell switching, the target cell is determined for each PUCCH repetition individually (i.e., switching within the repetition bundle is supported)
· UE determines the PUCCH resource for repetition on each target cell based on the same PUCCH resource indicator value from the different PUCCH resource sets of the corresponding PUCCH cells.
· FFS if gNB needs to guarantee the same number of PUCCH REs for the UCI payload


Proposal Option 2 (i.e. Alt. 2A): For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· A PUCCH slot mapped to different PUCCH cell is considered as invalid for PUCCH repetition and is not counted towards the total number of PUCCH repetitions, i.e., the repetition is postponed as in Rel-16.

Proposal Option 3 (i.e. Backup plan Alt. 3): For PUCCH repetition with semi-static PUCCH cell switching, a UE is not expected to switch the cell for PUCCH transmission during the repetition of a PUCCH resource.
· i.e.: A UE does not expect to transmit a repetition of PUCCH on a PUCCH cell other than the PUCCH cell of the first PUCCH repetition.
	
2.1.4 2nd round of email discussions
Based on todays GTW discussions, there seems to be no way to go for either of the 3 proposals above. 

The moderator still thinks just have a conclusion – such as ‘There is no consensus to support PUCCH repetition with semi-static PUCCH cell switching in Rel-17’, as then the question still is what the UE actually considers an error case. 
So something more would be needed to close the issue once & for all. Looking at the input received in the first round on Question 2.1.3, Alt. 1 received good support (2nd preference for some companies – if Alt. 3 is not acceptable, which is the case based on the Samsung objection in the GTW session). 

So let’s see if the following would be agreeable (clearly not the preference by some companies, but moderator sees no other option here to close this issue). The only additointo Alt. 1 of Question 2.1.3 is the addition of the PUCCH cell group (as also the configuration of PUCCH cell switching is per PUCCH cell group here): 

Proposal 2.1.4: Within a PUCCH cell group, the UE is not expected to be configured with semi-static PUCCH cell switching and a single PUCCH resource with PUCCH repetition (i.e. neither in PUCCH-ResourceSet, SPS-PUCCH-AN-List, n1PUCCH-AN, multi-CSI-PUCCH-ResourceList, …) on PCell and PUCCH-sSCell.
· FFS: Whether this needs to be captured in the specification
 
	Supporting companies 
	New H3C, LG Huawei/Hisi, Nokia/NSB, ITRI, Intel ,OPPO, DOCOMO, CATT

	Objecting companies
	NEC, QC



	Company
	Comments 

	NEC
	We can’t accept the conclusion, it is too restrictive for Gnb scheduling.  If we can’t agree option 1 or option 2, we think option 3 (i.e. Backup plan Alt. 3) is better to make a conclusion. The benefits of option 3 are obvious, it is simple and has less restriction. We didn’t see any issue of option 3.

	LG
	We totally agree with FL’s assessment. This issue is originally to remove ambiguity on UE behavior when UE is configured with both PUCCH cell switching and PUCCH repetition. We also think any kind of conclusion/agreement is necessary. 

	Nokia/NSB
	@NEC: Samsung formally objected to Backup Alt. 3, so this is unfortunately from the table. 

	NEC2
	@ Nokia/NSB, Thanks a lot for your reply!  
We can’t agree with the conclusion. Because it violates the following agreement made in RAN1 106b-e meeting, and we didn’t see the technical reasons to change the agreement. 
Agreement
For semi-static and dynamic indication of PUCCH cell switching, the PUCCH repetition factor is determined based on the PUCCH format or PUCCH resource on the target PUCCH cell for the first repetition.

	Samsung
	We think that a conclusion that PUCCH cell switching is not supported in case of PUCCH repetitions would be sufficient – there are no corresponding specifications for such procedure and for RRC misconfigurations the UE behavior would be undefined. The UE does not care if it is configured according to what the proposal intends to prohibit.  
@NEC: Yes, interim agreements are always made towards specifying a procedure but the procedure needs to be specified. There is a most simple/trivial solution that allows latency reduction for PUCCH repetitions but it is not agreeable for reasons that we still don’t understand (not agree or disagree, but don’t understand). We also do not understand why another proposal to enable worse operation/increased latency/increased UE power consumption/… than in Rel-16 is still being suggested.   

	QC
	The proposal seems unnecessarily too restrictive. As gNb will configure some PUCCH resources with repetitions and some without repetitions, this proposal basically prohibits the usage of PUCCH cell switch even for PUCCH without repetitions. Furthermore, it also diallow a UE to transmit PUCCH repetition on Pcell (which is a legacy functionality of Rel-15), when semi-static cell switch is configured. Then, basically, semi-static cell switch is useless with this proposal, in my view.
@FL and @all, can we try the following proposal. My point is that at least the legacy PUCCH repetition on Pcell should not be disallowed with semi-static PUCCH cell switch. 
Modified Proposal Option 3: For PUCCH repetition with semi-static PUCCH cell switching, a UE is not expected to switch the cell for PUCCH transmission during the repetition of a PUCCH resource, nor expected to transmit PUCCH with repetitions on PUCCH sScell.
· i.e.: A UE does not expect to transmit a repetition of PUCCH on a PUCCH cell other than on Pcell, PScell, and PUCCH Scell. the PUCCH cell of the first PUCCH repetition.
Even if the above (which is basically just Rel-15 behavior with semi-static switch turned on) is not agreeable, I think the proposal 2.4.1 is still too restrictive. With semi-static cell switch configured, gNB can still configure PUCCH resource with repetitions, as long as UE does not transmit PUCCH on those resources.  In other words, the restriction is about PUCCH transmission, not about PUCCH resource configuration. 
Therefore, if we can not agree on above modified proposal option 3, can we try the following? 
Modified Proposal 2.1.4: Within a PUCCH cell group, the UE is not expected to be configured with when semi-static PUCCH cell switching is configured, and a single PUCCH resource with PUCCH repetition (i.e. neither in PUCCH-ResourceSet, SPS-PUCCH-AN-List, n1PUCCH-AN, multi-CSI-PUCCH-ResourceList, …) UE is not expected to transmit PUCCH with repetitions on PCell and PUCCH-sSCell.
· FFS: Whether this needs to be captured in the specification




Question 2.1.5: If we would agree to Proposal 2.1.4, do you think this would need to be captured in the specifications – and if so in which specification (38.213 or 38.331, which section of 38.213)?
	Yes 
	Vivo, LG Huawei/Hisi, Nokia/NSB, ITRI, DOCOMO, CATT, Ericsson

	No
	New H3C, [Samsung], QC



	Company
	Comments 

	New H3C
	It is enough to draw a conclusion on this.

	Vivo
	If Proposal 2.1.4 is agreed, we think it is necessary to capture the restriction that the two features cannot be configured together in the specification to avoid any confusion or discussion in future. And we prefer to capture it in 38.213 section 9.A. 

	LG
	Like SPS deferral and PUCCH repetition, it is better to capture the proposal if there is ambiguity. We also prefer 38.213 section 9.A

	Huawei/Hisi
	The Gnb has to be aware of that. Otherwise it may mistakenly configure both features, and it will cause frequent error cases for UE. We should leave as few as possible such ambiguity issues for IoT test.

	Nokia/NSB
	Agree with HW. Could have this in 9.A of 38.213 as mentioned by vivo & LG

	ITRI
	Prefer to capture the proposal in section 9A of TS38.213

	Intel 
	Slightly prefer to capture the proposal in RAN1’s spec, e.g, section 9A of TS 38.213 as suggested by vivo. 

	Ericsson
	We understand the situation, as well as NEC comments. 
For the Proposal, we think it only addresses the configurations. Hence, it shouldn’t be captured in 38.213 and it should be captured in 38.331.
It is for NW vendors to know clearly that this configuration is not allowed. 
The best place is to include it with the filed description for semi-static PUCCH cell switching that is it is not allowed to be configured with repetition.

	Samsung
	There are probably hundends of misconfigurations but it is not feasible or appropriate to capture them in specifications. For the present case, there is no UE procedure defined for the UE to transmit PUCCH repetitions in case of PUCCH cell switching and the UE behavior would be undefined, as usual. There is no issue to be addressed by specifications. 
If the group thinks it is beneficial to have it somewhere captured, we agree with E/// that it should be in the field description in 38.331 and we would be OK with that.

	QC
	We don’t think this should be captured in the spec. Even it should be captured in spec, we don’t think it should be captured in 38.331, as the restriction is not about PUCCH resource configuration but about PUCCH transmission procedure. See our comment for Proposal 2.1.4. 



2.1.5 3rd and 4th round of email discussions
There had been proposals for a less restrictive outcome by QC. Unfortunately rather late in the 2nd round, to so that other companies (especially Samsung) could not check in time.
Companies, please check the explanations by QC in 2.1.4 above. 

Proposal: To resolve the issue of semi-static PUCCH cell switching and PUCCH repetition, adopt: 
· Alt. 1 (1st QC version):  For PUCCH repetition with semi-static PUCCH cell switching, a UE is not expected to switch the cell for PUCCH transmission during the repetition of a PUCCH resource, nor expected to transmit PUCCH with repetitions on PUCCH sScell.
· i.e.: A UE does not expect to transmit a repetition of PUCCH on a PUCCH cell other than on Pcell, PScell, and PUCCH Scell. 
· Note: this is to be capture in the 38.213
· Alt. 2 (2nd QC version): Within a PUCCH group, when semi-static PUCCH cell switching is configured, the UE is not expected to transmit PUCCH with repetitions on PCell and PUCCH-sSCell. 
· Note: this is to be captured in 38.213
· Alt. 3 (Proposal from 2nd round):  Within a PUCCH group, the UE is not expected to be configured with semi-static PUCCH cell switching and a single PUCCH resource with PUCCH repetition (i.e. neither in PUCCH-ResourceSet, SPS-PUCCH-AN-List, n1PUCCH-AN, multi-CSI-PUCCH-ResourceList, …) on PCell and PUCCH-sSCell.
· Note: this is to be captured in 38.213 or 38.331

	Alt. 1
	Support 
	vivo (1st preference) Huawei/Hisi, Nokia/NSB (1st), ZTE, Sony, QC (1st preference), NEC, DOCOMO (1st preference), Spreadtrum(1st), CATT
Ericsson

	
	Object
	Samsung

	Alt. 2
	Support 
	LG (1st) Huawei/Hisi, QC (2nd preference) Ericsson

	
	Object
	Samsung

	Alt. 3
	Support 
	vivo (2nd preference), LG (2nd), Nokia/NSB (2nd), Sony, DOCOMO (2nd preference),OPPO, Spreadtrum(2nd)

	
	Object
	Samsung,QC Ericsson (wouldn’t object if majority prefers this)



	Company
	Comments 

	Huawei/Hisi
	Try to clarify:
Alt.1: UE can still transmit PUCCH rep. on PCell (obey the cell switching pattern)
Alt.2: UE cannot transmit PUCCH rep. on neither PCell nor sCell (configuration of both still allowed)
Alt.3: UE cannot be configured with PUCCH rep. and semi-static cell switching

It looks Alt.1 and Alt.2 are less restricted, so Alt.1/2 are preferred.

	Samsung
	Again, all proposals intend to introduce functionality that is worse than what is currently possible in Rel-16 and can only increase latency.

	QC
	@Huawei: Alt 1 still can transmit PUCCH rep. on Pcell (ignore the cell switch pattern)
Alt 1 simply allows PUCCH repetition on Pcell (follow Rel-15), with semi-static cell switch configured for PUCCHs without repetitinons. 
@Samsung, Alt 1 and 2 are not introducing any new functionality here. Instead, they just try to save/keep the legacy Rel 15/16 functionality. For example, Alt 1 would allow PUCCH repetition on Pcell, which is a Rel-15 feature. But gNB can still configure semi-static cell switch, and the switch only applies to PUCCH without repetitions. 

	Moderator
	@Samsung: The intention here (as PUCCH cell switching based on Alt. 1 which would have been the the Samsung preference but not acceptable by some other companies, Alt. 2A objected by Samsung in GTW and Backup-plan Alt. 3 objected by Samsung in GTW) is somehow to clarify what the UE should consider as error or similar (as neither baseline Alt. 1 or Alt. 2A from the last 3 meetings is agreeable). 
Otherwise, it seems for the network the only option to operate a UE would be actually to not configure or indicate /use any PUCCH resource that has an associated PUCCH repetition. Moderator would appreciate some proposal from Samsung side on how to clarify or how to move forward. Just re-stating the latency issue again & again is not really helping (… and if latency is an issue, network could decide to not use the feature in the first place). 
	

	Moderator
(continuation of 3rd round)
	Continuation of third round discussions here. I hope that we can somehow get an idea on what we could still do to clarify at least what the UE would regard an error case to be able to close the issue
Suggestions on how to move on are welcome (moderator is more than willing to bring up for discussion, as could be seen from the 3rd round already) 

	Samsung
	The following can be a conclusion due to no agreement that moving all repetitions from a coverage limited UE to a higher frequency band would reduce latency/increase coverage. 
We are OK to capture this in 38.331 as a note for the configuration of PUCCH cell switching or to not capture anything as there are no UE procedures defined.
ConclusionProposal 2.1.4: Within a PUCCH cell group, the UE is not expected to be configured with semi-static PUCCH cell switching and a single PUCCH resource with PUCCH repetition (i.e. neither in PUCCH-ResourceSet, SPS-PUCCH-AN-List, n1PUCCH-AN, multi-CSI-PUCCH-ResourceList, …) on PCell and PUCCH-sSCell.

	QC
	We object Alt 3 or Samsung’s proposal. This is unnecessary too restrictive. Even if semi-static switch does not work for PUCCH repetitions, why gNB can not configure semi-static switch for PUCCH without repetitions, just because one resource is configured with repetitions?

	Moderator
	@all – please check the input by Samsung above. This is basically Alt. 3 but having a conclusion. Maybe you could comment below what you think about this to close to issue once & for all: 
Proposed conclusion: Within a PUCCH cell group, the UE is not expected to be configured with semi-static PUCCH cell switching and a single PUCCH resource with PUCCH repetition. 
· Note: this could be captured in 38.331

	Ericsson
	We share same view as QC (although we don’t object to majority of view). 
@Samsung: We have fundamental concern with the assumption that for PUCCH repetition, cell switching is a necessity to meet URLLC delay requirements. If that is the case, why repetition is supported in Rel-16 for URLLC? 
The NW knows if repetition on a given cell would meet delay requirements of not. And hence, indicate repetiton or not. Not allowing by specification, is not understanble for us.


	Samsung2
	@QC/Ericsson
It is unfortunate that a most simple solution that can reduce latency, which is the reason for PUCCH cell switching, is objected for no actual reason and the discussion keeps coming back to introducing specifications in order to make the operation worse than in Rel-16. 
Does moving to a higher frequency band all PUCCH repetitions that are required for coverage reduce latency? If yes, explain how. If no, there is nothing to discuss about such proposal. Such discussion should not had even started, much less continue for 4 e-meetings.

	ZTE
	For the possible conclusion below, we also believe that it brings severe restrictions.
Proposed conclusion: Within a PUCCH cell group, the UE is not expected to be configured with semi-static PUCCH cell switching and a single PUCCH resource with PUCCH repetition. 
Note: this could be captured in 38.331
Can we come back to the modified Alt.1 in question 2.2.1 in first round which Samsung supports but limit to HARQ only (The FFS is removed and not consider further , the other issues about cell switching are based on implementation).
· Alt. 1: The target cell is determined for each PUCCH repetition individually (i.e., switching within the repetition bundle is supported)
· UE determines the PUCCH resource for repetition on each target cell based on the same PUCCH resource indicator value from the different PUCCH resource sets of the corresponding PUCCH cells.
· FFS on additional restrictions (same number of REs, same number of symbols, same PUCCH resource – i.e. same starting symbol, same PUCCH length, same coding parameter, same RB number with same starting RB offset)
For the sake of progress, can we compromise to the modified Alternative above? This Alternative no longer provides additional restrictions for PUCCH resources, and can acts as a conclusion at most, which does not affect the specification. 

	vivo
	We still prefer Alt.1, but can accept the proposed conclusion suggest by Samsung. We prefer to captre the restriction in TS 38.213 since the decision is made in RAN1 and there are precedent cases that RAN1 specs capture the configuration restrictions. But we are fine to capture it in 331 for progress, and this restriction should be captured. So suggest modifying the note as below
Note: this should could be captured in 38.331


	Huawei/Hisi
	Still prefer Alt.1 and Alt.2. Even for Alt.3, we do see a need to capture the ‘UE not expect’ description in the spec.

	NEC
	We share same view with QC/Ericsson/ZTE that the proposed conclusion suggest by Samsung is too restrictive. We are aslo fine go to Alt.1, which is supported by Samsung, it can achieve better performance and provide flexibility for gNB scheduling. 

	CATT
	We also think Alt. 3 is too restrictive. Alt. 1 only allowes PUCCH repetition on Pcell and we do not understand why it cannot be agreed.

	Nokia/NSB
	We agree with other companies that Alt. 1 should be chosen, as it does not create any other issues (and Alt. 3 being to restrictive). Otherwise, the conclusion with the edit by vivo could be used as a last resort. 

	DOCOMO
	We agree with QC’s comment and Alt 1 is still our first preference. The proposed conclusion proposed by Samsung is also acceptable to us for sake of progress.

	LG
	We prefer Alt. 2 but we can accept the proposal. We see all three options have no issues. If  the restricsion is an issue, we think we should choose Alt. 2, has least restriction among alternatives.  




2.1.6 5th round of email discussions
Based on the last round, it seems companies still would like to adopt Alt. 1 by QC – so let’s see if based on the discussions Samsung would be willing to compromise here. I prefilled the companies inputs from the 3rd and 4th round from the table there. 

Proposal 2.1.X: For PUCCH repetition with semi-static PUCCH cell switching, a UE is not expected to switch the cell for PUCCH transmission during the repetition of a PUCCH resource, nor expected to transmit PUCCH with repetitions on PUCCH sScell.
· i.e.: A UE does not expect to transmit a repetition of PUCCH on a PUCCH cell other than on Pcell, PScell, and PUCCH Scell. 
· Note: this is to be captured in the 38.213

	Support 
	Vivo, Huawei/Hisi, Nokia/NSB, ZTE, Sony, QC, NEC, DOCOMO, Spreadtrum, CATT, Ericsson

	Object
	



	Company
	Comments 

	
	

	
	

	
	

	
	

	
	



As noted as a back-up plan, the Samsung proposed conclusion could be there. Let’s just check comments on wording etc. here as asking for support / objection companies based on the companies views in the 4th round does not seem to provide added value (if companies still prefer the above): 

Proposed conclusion: Within a PUCCH cell group, the UE is not expected to be configured with semi-static PUCCH cell switching and a single PUCCH resource with PUCCH repetition. 
· Note: this should be captured in 38.331

	Company
	Comments 

	
	

	
	

	
	

	
	

	
	



2.2 PUCCH#2: PUCCH repetition for dynamic PUCCH cell switching
2.2.1 Companies inputs 
The following input has been provided by different companies: 
Alt. 1 (Proposal 6.2.3 from RAN1#108-e):  Support joint operation of PUCCH repetition and dynamic PUCCH carrier switching in Rel-17. 
· The PUCCH cell inication in the DCI scheduling the PUCCH is applicable for all the PUCCH repetitions. 
· Supporting companies: Huawei/HiSi (‘naturally supported in the specs’), New H3C, Nokia/NSB (TP available), CATT, vivo, DOCOMO, LGE, 

2.2.2 1st round of email discussion (till Tue 10th, 1am UTC) 
Moderator comment: There had not been any company suggesting different operation, but still at RAN1#108-e the proposal 6.2.3 from above could not be approved (objected by Samsung at that time). Therefore, a bit hard to suggest anything else from moderator side – except trying to identify, what to do in case we cannot agree to the proposal from RAN1#108-e. 

Proposal 2.2.1: Support joint operation of PUCCH repetition and dynamic PUCCH carrier switching in Rel-17. 
· The PUCCH cell indication in the DCI scheduling the PUCCH is applicable for all the PUCCH repetitions. 

	Supporting companies 
	Vivo, DOCOMO, Nokia/NSB, Intel, CATT, Spreadtrum, ZTE, LG Huawei/Hisi, Apple, Ericsson,QC, NEC

	Objecting companies
	Samsung



	Company
	Comments 

	Samsung
	Same reasons as for semi-static PUCCH carrier switching 

	Huawei/Hisi
	It should be rather an ‘observation’, since there is no need to change any current spec by supporting this joint operation. On the contrary, deciding not to support it may introduce some additional spec impact, such as ‘UE not expect’ or restriction at 331.
	9	UE procedure for reporting control information
……
For unpaired spectrum operation, if a UE is provided a PUCCH-sSCell as described in clause 9.A, the UE shall apply the procedures described in this clause for both the primary cell and the PUCCH-sSCell.
……
9.A	PUCCH cell switching
……
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell.
……
[bookmark: _Toc12021483][bookmark: _Toc20311595][bookmark: _Toc26719420][bookmark: _Toc29894855][bookmark: _Toc29899154][bookmark: _Toc29899572][bookmark: _Toc29917309][bookmark: _Toc36498183][bookmark: _Toc45699210][bookmark: _Toc92093855]9.2.6	PUCCH repetition procedure
[bookmark: _Hlk86776043]A UE can be indicated to transmit a PUCCH over  slots using a PUCCH resource, where
-	if the PUCCH resource is indicated by a DCI format and includes PUCCH-nrofSlots,  is provided by PUCCH-nrofSlots
-	otherwise,  is provided by nrofSlots
 If the UE is provided subslotLengthForPUCCH, a slot for a PUCCH transmission with repetitions over  slots includes a number of symbols indicated by subslotLengthForPUCCH.




	QC
	We are supporting the above proposal. However, we don’t expect it there will be consensus to support it, due to the same reason for the debate in Section 2.1 (semi-static PUCCH switch with PUCCH repetitions). Similar to the situation in Section 2.1, we can also support Alt 1 with dynamic PUCCH switch. 

· Alt. 1: The target cell is determined for each PUCCH repetition individually (i.e., switching within the repetition bundle is supported)
· UE determines the PUCCH resource for repetition on each target cell based on the PRI in the DCI associated with the PUCCH.
· FFS on additional restrictions (same number of REs, same number of symbols, same PUCCH resource – i.e. same starting symbol, same PUCCH length, same coding parameter, same RB number with same starting RB offset)



	
	




Then let’s check, what we could do in case the proposal above is not acceptable / agreeable – as we somehow either need to define what restriction is there or what not to allow. 
At least 3 options come to mind here, but let’s check companies’ preferences: 

Question 2.2.1: In case we are unable to agree on Proposal 2.2.1, which of the following alternatives to capture the ‘not support of joint operation of PUCCH repetition and dynamic PUCCH cell switching’ would you prefer?
· Alt. 1: The UE is not expected to be configured with dynamic PUCCH cell switching and a single PUCCH resource with PUCCH repetition provided by PUCCH-ResourceSet on PCell and PUCCH-sSCell. 
· Moderator comment: This would also prevent PUCCH repetition on the PCell as well unnecessarily. This needs to be captured in the specifications (in 38.331 or 9.2.6 of 38.213)
· Alt. 2: The UE is not expected to be configured with a PUCCH resource with PUCCH repetition provided by PUCCH-ResourceSet on PUCCH-sSCell 
· Moderator comment: In contrast to Alt. 1, this still allows to operate with PUCCH repetition on the PCell (i.e. does not limit the operation otherwise). This needs to be captured in the specifications (38.331 or 9.2.6 of 38.213)
· Alt. 3: The UE is not expected to be scheduled for transmission of a PUCCH resource with PUCCH repetition on the PUCCH-sSCell. 
· Moderator comment: Same advantage as Alt. 2 over Alt. 1, i.e. PUCCH repetition on PCell still supported. In contrast to Alt. 2, this is a gNB scheduling restriction and not a configuration restriction – but then: configuring PUCCH repetition for some PUCCH resource on the PUCCH-sSCell when operating with dynamic PUCCH cell switching does not seem to make too much sense anyhow (… as the gNB would never be allowed to schedule for transmission of that PUCCH resource). These would need to be captured in 9.2.6 of 38.213. 

	Alt. 1
	

	Alt. 2
	Vivo, DOCOMO, OPPO, Nokia/NSB, Intel, CATT, Sony, LG, QC (1st preference), NEC

	Alt. 3
	QC (2nd preference)

	Other
	Samsung Huawei/Hisi, Ericsson



	Company
	Comments 

	vivo
	At least legacy operation should still be supported in case dynamic PUCCH cell switching is enabled.

	DOCOMO
	Alt 1 is too restrictive.
For Alt 3, if scheduling PUCCH repetition on PUCCH-sScell is not allowed, there is no point to configured PUCCH repetition for PUCCH resources on PUCCH-sScell. Therefore, it is equal to Alt 2.

	Nokia/NSB
	Alt. 2 seems all that is needed and is less restrictive compared to Alt. 1. 

	Samsung
	Nothing needs to be stated – absence of specifications mean undefined UE behavior in case of repetitions and PUCCH carrier switching.

	Huawei/Hisi
	As mentioned in Proposal 2.2.1, the joint operation has been naturally supported by the spec. So no need to change the spec to revert that.

	Ericsson
	All these alternatives are unnessarily restrictive. The core of disagreement is that if “during the repetition span” the PUCCH cell switches. If the PUCCH cell doesn’t switch during the repetition span, none of these discussions are relevant. Hence, there is no need to disallow joint operation, or put conditions on any restrictions.
As HW clearly shows, the current spec already supports that the UE stays on the same cell as the first repetition. Hence, we disagree that the behaviour is undefined.
We can additionally clarify by capturing the following in the specification:
A UE is not expected to change the cell for PUCCH transmission for transmission of the any repetition of a PUCCH. 


	QC
	As pointed out the FL, we are not sure if there is any real incentive to go with Alt 3. But we don’t object it if majority are fine with Alt 3. 



2.2.3 1st GTW session (Tue May 10th) 

Looking at the input received the moderator will try 3 things in the GTW: 
· See if we can go with applying the dynamically indicated PUCCH cell for all the PUCCH repetitions (as agreement or conclusion based on HW comments)
· If we do not succeed on both, try to agree on Alt. 2 of the backup plan of the (Alt. 2 selected based on majority input)

Proposed Agreement 2.2.1 or Proposed Conclusion: For PUCCH repetition and dynamic PUCCH carrier switching, the PUCCH cell indication in the DCI scheduling the PUCCH is applicable for all the PUCCH repetitions. 

Proposal 2.2.2: For PUCCH repetition and dynamic PUCCH carrier switching, the UE is not expected to be configured with a PUCCH resource with PUCCH repetition provided by PUCCH-ResourceSet on PUCCH-sSCell 

2.2.4 2nd round of email discussions 

Huawei in the GTW session could not agree to proposal 2.1.2 above, as according to their understanding the dynamic PUCCH cell indication based on Proposed Agreement 2.2.1 is already captured in the specification (… and therefore, the only thing needed would be to agree to 2.2.1 as a Conclusion without specification impact). Samsung objected on 2.2.1 as an agreement, so let’s see if companies have the same understanding as Huawei or not. 

Question 2.2.3: Do you agree with the assessment of HW/HiSi that the current specification in 38.213 already supports and describes, that for dynamic PUCCH cell switching with PUCCH repetition the dynamic indication defines the PUCCH cell for the PUCCH repetition bundle (i.e. the behavior of Proposed Agreement /Conclusion 2.2.1 above)?
	Yes 
	New H3C, NEC, LG Huawei/Hisi, OPPO, ZTE, DOCOMO, CATT, Ericsson, QC

	No
	



	Company
	Comments 

	vivo
	The current specification does not preclude the support of dynamic PUCCH cell switching with PUCCH repetition, but it is also true that no explicit text in the specification to say it is supported. So, it may depend on companies’ interpretation for the current specification.  
If NO support of semi-static PUCCH cell switching with PUCCH repetition is captured in the spec 213, then it seems reasonbale to assume that dynamic PUCCH cell switching with PUCCH repetition is supported without specification change. 

	LG
	Unless otherwise specified, scheduling information in a DCI is applied to all repetition bundle. Thus, we think Huawei’s assement is not wrong at least. 

	Huawei/Hisi
	The current spec is pasted in below. The yellow part says all the following parts in clause 9 (by default including 9.2.6) will follow the PUCCH procedures on the designated PUCCH cell (PCell or sSCell) as per the description of 9.A. In 9.A the cyan part describes the dynamic PUCCH cell indication, where ‘a PUCCH transmission’ should occur on the indicated PUCCH cell (PCell or sSCell). In 9.2.6, the green part, which is the legacy text, says the UE can be indicated to transmit ‘a PUCCH’ with repetition; here it is straightforward that the ‘a PUCCH’ is equal to the ‘a PUCCH transmission’ in 9.A.
	9	UE procedure for reporting control information
……
For unpaired spectrum operation, if a UE is provided a PUCCH-sSCell as described in clause 9.A, the UE shall apply the procedures described in this clause for both the primary cell and the PUCCH-sSCell.
……
9.A	PUCCH cell switching
……
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell.
……
9.2.6	PUCCH repetition procedure
A UE can be indicated to transmit a PUCCH over  slots using a PUCCH resource, where
-	if the PUCCH resource is indicated by a DCI format and includes PUCCH-nrofSlots,  is provided by PUCCH-nrofSlots
-	otherwise,  is provided by nrofSlots
 If the UE is provided subslotLengthForPUCCH, a slot for a PUCCH transmission with repetitions over  slots includes a number of symbols indicated by subslotLengthForPUCCH.




	Samsung
	It seems that an unintended consequence from the wording of agreements and from decisions made in other WIs is to allow PUCCH repetitions to be on the PUCCH-sSCell in case of dynamic cell indication (if the gNB configures resources for repetitions on the higher frequency band). Then, it makes sense for proposal 2.2.2 to not be necessary as there is no explicit specification impact dedicated to supporting PUCCH repetitions on the PUCCH-sSCell.




Depending on the input by the question 2.2.3 above, the only option then would be to go for Proposal 2.2.2 with the addition on the FFS whether there is specification impacts. 

Proposal 2.2.2: For PUCCH repetition and dynamic PUCCH carrier switching, the UE is not expected to be configured with a PUCCH resource with PUCCH repetition provided by PUCCH-ResourceSet on PUCCH-sSCell 
· FFS whether this needs to be captured in the specifications

	Supporting companies 
	Nokia/NSB [conditional]

	Objecting companies
	Huawei/Hisi, ZTE



	Company
	Comments 

	LG
	We are fine with the proposal in principle. However, we think the proposal should be specified in the specification if it is supported. 

	Huawei/Hisi
	As mentioned in Question 2.2.3, we should not change the spec which already supports this combination into a version that does not support it.

	Nokia/NSB
	Conditional support, if we cannot agree that the dynamic PUCCH cell switching based on the current specs is actually already supported. 

	ZTE
	We think the question result of 2.2.3 is YES, then this proposal can be discussed after previous question.




Question 2.2.3: If we would agree to Proposal 2.2.2 above, do you think this needs to be captured in the specifications? If so – please provide your input which specification (38.331 or 38.213), and if in 38.213, which section you think this should be captured.  
	Yes 
	Vivo, LG Huawei/Hisi, Nokia/NSB, ZTE, CATT, Samsung,QC

	No
	



	Company
	Comments 

	vivo
	If Proposal 2.2.2 is agreed, we think it is necessary to capture the restriction that the two features cannot be configured together in the specification to avoid any confusion or discussion in future. And we prefer to capture it in 38.213 section 9.A. 

	LG
	We think the proposal should be specified in the specification if it is supported. We are fine with either 38.331 or 38.213 to specify. 

	Huawei/Hisi
	gNB needs to be aware of that ‘not expected’ situation.

	ZTE
	Yes, need explicit indication of not supporting the combination.

	Samsung
	As that would relate to allowed configurations for the procedure, it should be in 38.331. The specification impact is needed because that is not about a misconfiguration with undefined UE procedure.



2.2.5 2nd Approval round
Based on the input given by companies, it seems that all companies providing input think the PUCCH cell switching for dynamic PUCCH cell switching is captured in the specifications already (as also confirmed by the 38.213 editor company) and no further specs impact is seen. 
To close the related discussions, it seems that having a conclusion should be sufficient here. 
Proposed conclusion 2.2.4: For PUCCH repetition and dynamic PUCCH carrier switching, the PUCCH cell indication in the DCI scheduling the PUCCH is applicable for all the PUCCH repetitions. 
· Note: This behavior is captured in the existing specifications in 38.213 already


	Supporting companies 
	Vivo, LG Huawei/Hisi, Nokia/NSB, ITRI, ZTE, NEC, DOCOMO, OPPO

	Objecting companies
	



	Company
	Comments 

	
	

	
	

	
	

	
	



2.2.6 Outcome 
The following conclusion was agreed clarifying the support and the operational behavior of PUCCH repetition with dynamic PUCCH cell switching: 
	Conclusion: 
For PUCCH repetition and dynamic PUCCH carrier switching, the PUCCH cell indication in the DCI scheduling the PUCCH is applicable for all the PUCCH repetitions. 
· Note: This behavior is captured in the existing specifications in 38.213 already




2.3 PUCCH#3: SPS HARQ and dynamic PUCCH cell switching
2.3.1 Companies inputs 
The following input has been provided by companies: 
· Alt. 1: SPS HARQ-ACK is always on Pcell/PScell/PUCCH-SCell: Huawei/HiSi, ZTE, Nokia/NSB, Spreadtrum, CATT, vivo, NEC, Samsung (or Alt. 2), DoCoMo
· Revert the earlier agreement by removing SPS activation: Huawei/HiSi, ZTE, Nokia/NSB, vivo ,  
· Alt 1A: UE not expected to be indicated with PUCCH sSCell in activation DCI: Nokia/NSB (TP available)
· Alt 1B: Independently of the DCI indication: Spreadtrum,  CATT, vivo, NEC, DoCoMo (TP available)
· Alt. 2: SPS HARQ-ACK follows the PUCCH cell indication in the activation DCI: Ericsson (no specs change needed), vivo (with restrictions), Samsung (or Alt. 1)

2.3.2 1st round of email discussion (till Tue 10th, 1am UTC) 
From the input contributions by companies 9 companies support Alt. 1 PCell only – from which 2 companies would also be fine with Alt. 2. 4 companies support Alt. 2 based on the indicated PUCCH cell (again from which 2 companies would also be fine with Alt. 1). 

So let’s try to get feedback from companies here, on which to prefer. Suggestion would be to go with majority view in the GTW session: 
Proposal 2.3.1: For dynamic PUCCH cell switching, 
· Alt. 1: the SPS HARQ-ACK is always transmitted on Pcell/PScell/PUCCH-SCell. 
· Alt. 2: the SPS HARQ-ACK (of all SPS PDSCH occasions) is transmitted on the PUCCH cell indicated in the DCI activating the SPS configuration. 

	Alt. 1
	Vivo, DOCOMO, OPPO, Nokia/NSB, Intel, CATT, Sony, Spreadtrum, Samsung, ZTE, LG Huawei/Hisi, Apple, Ericsson (2nd), QC, NEC

	Alt. 2
	vivo (with restriction that a UE not expected to be indicated with PUCCH sSCell in activation DCI), Samsung, Ericsson (1st)

	Other
	



	Company
	Comments 

	vivo
	We would like to clarify that the restriction for Alt.2 means Alt.1A that UE not expected to be indicated with PUCCH sSCell in activation DCI. With this restriction, there is no need to revert the prevous agreement, the proposal 2.2.2 below is not needed.

	DOCOMO
	Considering there is PUCCH slot overlapping limitation, Alt 2 may lead to error case.

	Huawei/Hisi
	Keep the same principle with [108-e-NR-CRs-02], i.e. the SCell indicator does not take effect for all SPS HARQ-ACKs.

	QC
	With the Rel-16 CR agreed in last meeting which clarifies PUCCH resource for HARQ-ACK for all SPS PDSCH (including the first one associated with activation DCI) is based on configured SPS A/N resources, while PRI and DAI are obsolete in the activation DCI. We think the same principle should be applied to PUCCH target cell indication, which is simply not applicable to SPS A/N. 

	
	




If the group would go with Alt. 1 (i.e. all SPS HARQ-ACK is on PCell), several different options of how to handle this finally can be considered (based on companies’ inputs): 
· Option 1: The RAN1#106-e agreement on dynamic PUCCH cell switching is updated as follows (in RED): 
	Agreement (from RAN#106-e)
In addition to HARQ-Ack of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
· FFS: Additional cases


· Option 2: The UE does not expect to be indicated with PUCCH-sSCell in a DCI activating a SPS configuration. 
· Example TP by Nokia/NSB – this means that an indication with ‘1’ is regarded as false positive DCI: 
	---------------------------------Start of Text Proposal on TS 38.213 v17.1.0-----------------------
9.A	PUCCH cell switching
< Unchanged parts are omitted >
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. A UE does not expect to be indicated with a PUCCH cell indicator field value of ‘1’ in a DCI format activating SPS PDSCH receptions as described in clause 10.2. 
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v17.1.0-----------------------


· Option 3: The UE does not apply the PUCCH cell indication provided in a DCI activating an SPS configuration. 
· Example TP by DOCOMO – gNB can indicate ‘1’ as well, but UE does not use the information: 
	---------------------------------Start of Text Proposal on TS 38.213 v17.1.0-----------------------
9.A	PUCCH cell switching
< Unchanged parts are omitted >
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. If a DCI format is validated to activate SPS PDSCH reception as in clause 10.2, the PUCCH cell indicator field is not applied to HARQ-ACK of any SPS PDSCH. 
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v17.1.0-----------------------



Looking here, we could go with Option 1 & Option 2, Option 2 only, or Option 1 & Option3 – to achieve the operation of having the SPS HARQ always on the PCell. 
Therefore, let’s check if companies would be willing to agree to Option 1, and separately check if we should go for Option 2 or 3 (which are alternative ways here). 

Proposal 2.2.2: If RAN1 would be agree that for dynamic PUCCH cell switching the SPS HARQ-ACK is always transmitted on Pcell/PScell/PUCCH-SCell, 
· The RAN1#106-e agreement on dynamic PUCCH cell switching is updated as follows (in RED): 
	Agreement (from RAN#106-e)
In addition to HARQ-Ack of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
· FFS: Additional cases



	Supporting companies 
	Samsung, ZTE, Huawei/Hisi, QC

	Objecting companies
	



	Company
	Comments 

	vivo
	We suggest first discussing Proposal 2.2.3. From our understanding, if the Option 2 is adopted for Proposal 2.2.3, there is no need to revert the prevous agreement, i.e., the proposal 2.2.2 is not needed.

	DOCOMO
	Share same viee as vivo that the TP can be discussed after Proposal 2.2.3.

	Nokia/NSB
	Let’s come back this if needed. 

	
	




Proposal 2.2.3: If RAN1 would agree that for dynamic PUCCH cell switching the SPS HARQ-ACK is always transmitted on Pcell/PScell/PUCCH-SCell, 
· Option 2: For dynamic PUCCH cell switching, the UE does not expect to be indicated with PUCCH-sSCell in a DCI activating a SPS configuration. 
· Option 3: For dynamic PUCCH cell switching, the UE does not apply the PUCCH cell indication provided in a DCI activating an SPS configuration. 



	Option 2
	Vivo, DOCOMO, OPPO, Nokia/NSB, Intel, CATT, Spreadtrum , LG, QC, NEC

	Option 3
	DOCOMO, Spreadtrum, Samsung Huawei/Hisi, NEC, New H3C

	Other
	



	Company
	Comments 

	vivo
	From our understanding, if the Option 2 is adopted for Proposal 2.2.3, there is no need to revert the prevous agreement, i.e., the proposal 2.2.2 is not needed. 

	DOCOMO
	OK with either.

	Nokia/NSB
	We prefer Alt. 2, as this may have larger specs impact. Moreover, ‘not expecting’ of Option 2 could be used by UE to reduce false-positive SPS activation DCIs. 

	Samsung
	As the main sentence of the proposal states, PUCCH cell switching is not supported for HARQ-ACK of SPS PDSCH - that is according to option 3, not option 2. A gNB can set the bit to whatever value – no need to restrict what the gNB does or what the UE expects. The TP can be along the lines of option 3 but somewhat simpler – e.g.
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE, except for a PUCCH transmission with HARQ-ACK information for SPS PDSCH receptions, is on the Pcell or on the PUCCH-sSCell.

	LG
	We prefer Option 2. Option 2 can keep previous agreement and there is no obstacle to support that. 




2.3.3 1st GTW session (Tue May 10th) 

Based on the 1st round: 
· Based on strong majority, SPS should be on the PCell. 
· On the ways to guarantee this (Options 1-3), there seems to be strong majority preferring that the UE does not expect an indication for PUCCH-sSCell in the activation DCI (Option 2). 
Let’s see if we can agree to this in a single step here to have this solved, combining the two things in a single proposed agreement to clarify the operation and how to enable this: 

Proposed Agreement: For dynamic PUCCH cell switching, the SPS HARQ-ACK is always transmitted on Pcell/PScell/PUCCH-SCell. 
· The UE does not expect to be indicated with PUCCH-sSCell in a DCI activating a SPS configuration. 

2.3.4 2nd round of email discussions 
We were close to agreeing in the GTW session on the proposed agreement in Sec. 2.3.3, but this was objected by Samsung – as according to Samsung the main bullet would be sufficient. But as stated in the 1st round of email discussions and noted by some companies, if we just agree to the main bullet this would overturn a previous agreement. 
It should be noted here that if the UE would neglect the indication in the DCI would also have specification impact. So both alternatives on the table have specification impact (just the way this is captured in the specification, and if the gNB is supposed to indicate PCell (i.e. ‘0’) in the activation DCI. Therefore, clearly the argument of specification impact cannot be used as a technical reason for objecting to either alternative. 

So let’s try to check here both Options again. If you indicate you object, please provide your reason for objection (and not that specifications impact cannot be a reason, as both require a TP / specifications change to Sec. 9.A of TS 38.213: 

Proposal 2.2.4: For dynamic PUCCH cell switching, the SPS HARQ-ACK is always transmitted on Pcell/PScell/PUCCH-SCell.
· Option 2: The UE does not expect to be indicated with PUCCH-sSCell in a DCI activating a SPS configuration. 
· Note: This would need to be captured in Sec. 9.A of TS 38.213
· Option 3: 
· The UE does not apply the PUCCH cell indication provided in a DCI activating an SPS configuration. 
· The RAN1#106-e agreement on dynamic PUCCH cell switching is updated as follows (in RED): 
	Agreement (from RAN#106-e)
In addition to HARQ-Ack of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
· FFS: Additional cases


· Note: This would need to be captured in Sec. 9.A of TS 38.213


	Option 2
	Support 
	Vivo, NEC, LG, Nokia/NSB, Sony, Intel ,OPPO, DOCOMO, CATT, QC

	
	Object
	Samsung

	Option 3
	Support 
	New H3C Huawei/Hisi, ZTE, DOCOMO, Samsung (only for conclusion)

	
	Object
	



	Company
	Comments 

	vivo
	We support option 2 to keep the consistency between the UE behaviour and DCI indication. Otherwise, if supporting option 3 without capturing that UE should ignore the PUCCH cell indication provided in a DCI. It would cause potential discussion on how to handle such inconsistency. One example is in CR phase there is discussion on what is the expected UE behvaior if UL-SCH indicator indicating 0 and the CSI reuest field also indicates all zero(s). Then in 212 it is captured that the UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0" and CSI request of all zero(s).

	NEC
	Agree with vivo.

	LG
	For both Option 2 and 3, specification is needed to be updated to reflect the proposal. Comparing those, Option 2 define a error case and Option 3 specify UE behaviour to ignore such DCI or DCI field and needs to revert previous agreement. 
We think we should go for Option 2. 

	Nokia/NSB
	Agree with vivo. 

	Intel 
	We share the same view with vivo. 

	ZTE
	Option 3, UE only need ignore the PUCCH cell switch indication in this case. But we don’t object Option 2 if majority support.

	Samsung
	If the “SPS HARQ-ACK is always transmitted on Pcell/PScell/PUCCH-SCell”, a UE does not care if the UE is “indicated with PUCCH-sSCell in a DCI activating a SPS configuration” and it is self-evident that “the UE does not apply the PUCCH cell indication provided in a DCI activating an SPS configuration”. 
Also, as commented in the last GTW, it is the main statement that overturns the agreement and ‘option 2’ or ‘option 3’ are irrelevant to changing that.
We support proposal 2.2.4 without ‘option 2’ or ‘option 3’. We do not support including unnecessary statements in the specifications. If ‘option 3’ is meant as a conclusion resulting from the main statement, we are OK with it. We may also have as a conclusion that “a UE ignores the indication by the DCI format” to address any possible confusion a proponent of ‘option 2’ may have about the main statement.



2.3.5 2nd Approval round
In order to not get hung up on how to capture this in the specifications, maybe let’s try to focus on taking an agreement on the intended final behavior (i.e. SPS HARQ are all on the PCell) and if needed continue the discussions on how to (& if) to captured this in 38.213 (to at least have some progress here). 

Mod Proposal 2.2.4: For dynamic PUCCH cell switching, the SPS HARQ-ACK is always transmitted on Pcell/PScell/PUCCH-SCell.
· FFS: specification impact whether to define error case or related UE behavior. 


	Supporting companies 
	vivo Huawei/Hisi, Nokia/NSB, ITRI, ZTE, Samsung, QC, NEC, DOCOMO, OPPO

	Objecting companies
	



	Company
	Comments 

	vivo
	We are not happy with the FFS. But we can live with it for progress.
We do not think a conclusion is sufficient. Otherwise there should no discussion happen in the last meeting to clarify the PUCCH resource selection for the 1st SPS PDSCH after activation. 

	LG
	We are fine in principle, however, the wording of the proposal sound like Option 3 already. Specifically, “always” can means “whichever cell indication is received”. 
In addition, FFS point says that there may or may not specification impact. However, it seems common understanding that both options would have specification impact. 
We would like to propose following modification. There may be better wording. 

Proposal 2.2.4 by LG: For dynamic PUCCH cell switching, the SPS HARQ-ACK should be transmitted on Pcell/PScell/PUCCH-SCell.
· FFS: whether to define error case or related UE behavior. 



	Moderator
	Proposal updated based on good LG comment

	Nokia/NSB
	Support with the updated version (by LG reflected already) 

	Samsung
	We do not think an FFS is needed, but OK. “SPS HARQ-ACK” is undefined and may have ambiguity (e.g. we understand that it does not include HARQ-ACK for SPS PDSCH release). Our interpretation of the proposal is as follows. 
For dynamic PUCCH cell switching, when a UE transmits a PUCCH with HARQ-ACK that is associated only with SPS PDSCH receptions, the UE transmits the PUCCH always on the PCell/PSCell/PUCCH-SCell.



2.3.6 4th Email discussion round
Having now the following agreement available
	Agreement 	
For dynamic PUCCH cell switching, the SPS HARQ-ACK is always transmitted on Pcell/PScell/PUCCH-SCell.
· FFS: whether to define error case or related UE behavior. 


 
the question is now how we clarify this in the specs, i.e. we need to be working on a TP. Clearly, this would need to be captured in Sec. 9.A together with the PUCCH cell indication. 
Question 2.3.5: Which of the following alternatives to you prefer: 
	---------------------------------Start of Text Proposal on TS 38.213 v17.1.0-----------------------
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. 
Alt. 1 (‘UE does not expect’, Nokia TDoc): A UE does not expect to be indicated with a PUCCH cell indicator field value of ‘1’ in a DCI format activating SPS PDSCH receptions as described in clause 10.2. 
Alt.2 (‘neglect indication’, DCM TDoc): If a DCI format is validated to activate SPS PDSCH reception as in clause 10.2, the PUCCH cell indicator field is not applied to HARQ-ACK of any SPS PDSCH.
Alt. 3 (‘SPS on PCell’, Samsung above): When a UE transmits a PUCCH with HARQ-ACK that is associated only with SPS PDSCH receptions, the UE transmits the PUCCH always on the PCell/PSCell/PUCCH-SCell. 
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v17.1.0-----------------------




	 Alt. 1
	QC, vivo, Nokia/NSB, DOCOMO

	Alt. 2
	QC, ZTE 1st Huawei/Hisi, NEC, DOCOMO, ITRI

	Alt. 3
	Samsung, Ericsson, ZTE 2nd Huawei/Hisi, NEC, DOCOMO



	Company
	Comments 

	Samsung
	Alt. 1 and Alt. 2 go beyond the agreement and unnecessarily include the PUCCH resource indicator field which is irrelevant. For that reason, they are not agreeable. 
Also, corresponding proposals that were related to Alt. 1 and Alt. 2 have already been discussed and were not agreed.

	QC
	We prefer Alt 1 or 2. But Alt 3 is also fine to us. 

	ZTE
	We prefer Alt. 2 but can accept Alt. 3.

	vivo
	We prefer Alt.1. But can live with Alt.3.

	OPPO
	Any Alternative is fine.

	ASUSTeK
	Any Alternative is fine.

	Huawei/Hisi
	We are fine with Alt.2/3. But to clarify: what is the difference between the two alternatives? In our understanding, the UE will not read/carry out the ‘cell indicator’ field in the SPS activation DCI.

	CATT
	We prefer Alt. 1 and can also be fine with Alt. 3.

	Nokia/NSB
	We prefer Alt.1. But can live with Alt.3.

	DOCOMO
	Any one is fine for us.

	ITRI
	We prefer option 2.

	LG
	We prefer Alt. 1. 
Regarding Alt 3, the description may need to be revised since it is ambiguous that the changes is limited to dynamic PUCCH cell switching. 





2.3.6 4th Approval round
Looking at the feedback in the previous round, companies seems to prefer either Alt. 2 or Alt. 3 which basically both do set any limitations for the gNB to set the dynamic indication for the SPS activation, so clearly this seems to be the way to go. 
Between the two options, there are equal number of companies suggesting Alt. 2 and Alt. 3 directly, but there is a larger number of companies preferring Alt. 3 as a second option (on top of their Alt. 1 preference). Therefore, let’s see if we can go for Alt. 3 description. One comment for LG, as this is handled in the paragraph of the dynamic PUCCH cell switching, this should be clear enough, but maybe better to be precise there.

Proposal 2.3.6: Adopt the following TP to 38.213 for the editor’s CR:  
	Reason for change: RAN1 agreed that for dynamic PUCCH cell switching the HARQ-ACK of SPS PDSCH is always transmitted on PCell. This is to be captured in 38.213: 
Agreement
For dynamic PUCCH cell switching, the SPS HARQ-ACK is always transmitted on Pcell/PScell/PUCCH-SCell.
 

	---------------------------------Start of Text Proposal on TS 38.213 v17.1.0-----------------------
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. When a UE transmits a PUCCH with HARQ-ACK that is associated only with SPS PDSCH receptions, the UE transmits the PUCCH always on the PCell/PSCell/PUCCH-SCell. 
A UE transmits a PUCCH on a PUCCH-sSCell with a power that the UE determines as described in clause 7.2.1, where the UE applies 
-	a p0-PUCCH-Value from pucch-PowerControl in PUCCH-Config for the PUCCH-sSCell for the determination of 
-	a pucch-PathlossReferenceRS-Id from pucch-PowerControl in PUCCH-Config for the PUCCH-sSCell for the determination of 
-	a PUCCH power control adjustment state  for active UL BWP  of the UL carrier of PUCCH-sSCell  and PUCCH transmission occasion  where  is a TPC command value included in a DCI format associated with generation of HARQ-ACK information for multiplexing in a PUCCH transmission on the PUCCH-sSCell as indicated either by a pucch-sSCellPattern or by a PUCCH cell indicator field in the DCI format, or provided by DCI format 2_2 with CRC scrambled by TPC-PUCCH-RNTI for the PUCCH-sSCell as described in clause 11.3
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v17.1.0-----------------------




	Supporting companies 
	

	Objecting companies
	



	Company
	Comments 

	
	

	
	

	
	

	
	

	
	








2.4 PUCCH_switch#5: Correction for dynamic PUCCH cell switching based on restrictions SPS HARQ and dynamic PUCCH cell switching
2.4.1 Companies inputs 
The following input has been provided by companies: 
The following input is provided by Huawei/HiSi in R1-2203072: 

	In previous RAN#1 meetings, the following agreement and conclusion were achieved, but yet not captured in the TS38.213 v17.1.0 [3].
	Agreement: UE does not expect overlapping PUCCH slots with dynamic PUCCH cell indication on more than one cell, i.e., gNB should only dynamically indicate a single PUCCH cell for a final PUCCH slot.
Conclusion: For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.


There is a statement in Clause 10.1 intending to generalize all the error/contradictory cases indicated by DCI that the inconsistent DCI would be discarded. However, it can hardly connect this simple sentence to the sophisticated situation where a DCI dynamically schedules a HARQ-ACK on SCell to collide with another UCI on PCell. Therefore, it is clearer to explicitly express the above agreement and conclusion in the spec to provide a guidance to gNB not to perform such error case scheduling.
Therefore, the text proposal is given as follows.
Proposal 6: RAN1 should adopt the following TP to capture the agreement/conclusion on the not expected overlapping between dynamically indicated PUCCH slot on SCell and another UCI on PCell: 
	------------------ Text Proposal for 38.213 v17.1.0 Clause 9.A ------------------
9.A	  PUCCH Cell Switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
*** Unchanged text is omitted ***
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell.
The UE does not expect to be indicated by a DCI with the PUCCH cell indicator field to transmit a HARQ-ACK information on a first slot for the active UL BWP of the PUCCH-sSCell to overlap with a second slot on which the UE would transmit another UCI for the active UL BWP of the PCell.
*** Unchanged text is omitted ***






The following input is provided by Nokia, Nokia Shanghai Bell in R1-2203273, focusing only on PUCCH operation: 
	During RAN1#108-e, the earlier RAN1 conclusion from RAN1#107-e was updated as captured in the following agreement:
Agreement
For dynamic PUCCH cell switching and Rel-16 PHY prioritization (if any), the earlier RAN1 conclusion is updated with the following changes in red 
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.



Essentially, the updated conclusion prevents to dynamically indicate a PUCCH on sSCell if there is UCI mapped on PCell (e.g. from SPS HARQ-ACK or periodic/semi-persistent CSI) even if that UCI on PCell would be dropped due to collision with semi-static DL symbols. During the drafting of the CRs for the latest Rel-17 TS 38.213 V17.1.0 specifications, it was suggested not to explicitly mention this restriction since i) conclusions are understood not to have specification impact, and ii) error cases do not necessarily need to be explicitly captured in the specs if there is anyway not a clear procedure on what the UE should do in such cases. 
Regarding these two points, we think that, while the original agreement from RAN1#107-e was correctly categorized as a ‘conclusion’, the removal of the exception in the bullet point should have been an ‘agreement’ instead. This is because with the absence of such restriction in the specifications, it could be understood that PUCCH on SCell with (dropped) UCI on PCell is supported as the UCI on PCell would anyway be dropped if the dynamic PUCCH cell switching is not used. Therefore, the following is proposed: 
Proposal 3.1: For dynamic PUCCH cell switching, adopt the following TP to TS 38.213, Section 9.A preventing to dynamically indicate a PUCCH on sSCell if there is UCI mapped on PCell.

	Reason for change
Clarify that there is no overlapping UCI expected based on the following updated conclusion from RAN1#108-e: 
Agreement
For dynamic PUCCH cell switching and Rel-16 PHY prioritization (if any), the earlier RAN1 conclusion is updated with the following changes in red 
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.




	
---------------------------------Start of Text Proposal on TS 38.213 v17.1.0-----------------------
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. A UE does not expect to be dynamically indicated to transmit HARQ-ACK information in a PUCCH slot on PUCCH-sSCell that would overlap with a PUCCH slot with UCI of the same or different priority index on PCell.
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v17.1.0-----------------------








In addition, the following input is provided by DOCOMO in R1-2204343:

	In previous meetings, conclusion was made that multiplexing of UCI on Pcell/PScell/PUCCH-SCell and HARQ-ACK on dynamically indicated PUCCH cell into a PUCCH was not supported. For better clarification, we propose to capture the conclusion by TP.
	Conclusion (@RAN1#106bis-e)
There is no consensus to support multiplexing of HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI on the dynamically indicated PUCCH cell (other than PCell / PSCell / PUCCH-SCell) in Rel-17.
· FFS: further handling, incl. e.g., UE does not expect overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI or overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI is to be dropped
· FFS: overlapping definition for SR and P/SP-CSI in terms of PUCCH slot or PUCCH resource

Agreement (@RAN1#108-e)
For dynamic PUCCH cell switching and Rel-16 PHY prioritization (if any), the earlier RAN1 conclusion is updated with the following changes in red 
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.






Based on the principle that multiplexing of UCI on Pcell/PScell/PUCCH-SCell and HARQ-ACK on dynamically indicated PUCCH cell into a PUCCH was not supported, it seems straightforward to not support multiplexing of UCI on Pcell/PScell/PUCCH-SCell and HARQ-ACK on dynamically indicated PUCCH cell into a PUSCH. For the example in Fig3, it is allowed case if only considering UCI multiplexing on PUCCH limitation, while it is error case if also considering UCI multiplexing on PUSCH limitation.
[image: 图表, 瀑布图
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Fig 3: UCI on Pcell and HARQ-ACK on dynamically indicated PUCCH cell are multiplexed into a PUSCH

Proposal 3: For dynamic PUCCH cell switching, adopt TP#3.
TP#3:
	<unchanged part omitted>
9.A	PUCCH cell switching
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. If PUCCH-sScell is indicated for PUCCH transmission, UE does not expect a PUCCH slot with UCI on PCell to overlap with the PUCCH slot on the PUCCH-sScell. UE does not expect UCI on Pcell and HARQ-ACK indicated on PUCCH-sScell to be multiplexed into the same PUSCH.
<unchanged part omitted>







Moderator comment: 
· There is common part in terms of UCI on PUCCH in the 3 TPs (the green part only in the DOCOMO TP)
· In addition, DOCOMO also proposes some restrictions to the UCI mapping on PUSCH (the red part in the DOCOMO TP), which had been questioned by Ericsson (and Spreadtrum & CATT) 
· Therefore, let’s split the discussions on the two issues & focusing separately on the UCI on PUCCH and UCI on PUSCH in the mail discussions. 

2.4.2 2nd round of email discussions
UCI on PUCCH
All 3 input contributions by HW/HiSi, Nokia/NSB & DCM raise the same issue, just with slightly different wording in the same part of specifications. 
First, let’s check overall, if companies would be willing to clarify the updated RAN1 conclusion in 38.213 overall. 
Question 2.4.1: Do you prefer to capture the following RAN1 agreement / conclusion from RAN1#108-e on the not expected overlapping between dynamically indicated PUCCH slot on PUCCH-sSCell and another UCI on PCell in 38.213 (Sec. 9.A)?
Agreement
For dynamic PUCCH cell switching and Rel-16 PHY prioritization (if any), the earlier RAN1 conclusion is updated with the following changes in red 
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.



	Yes 
	Vivo, CATT, New H3C, NEC, LG Huawei/Hisi, Nokia/NSB, ITRI, Sony, Intel ,OPPO, ZTE, DOCOMO, QC

	No
	Samsung



	Company
	Comments 

	Samsung
	It falls under the general “inconsistent DCI” statement in the specifications. No UE procedures are specified, no need for special treatment of this case versus all others.

	Huawei/Hisi
	There are loads of ‘UE does not expected to…’ description in 38.213 and other specs, and they are kept there as they are in the latest version. Shall we categorize all them as ‘inconsistent DCI’ and remove them in the spec?

	Nokia/NSB
	Agree with HW/HiSi. 

	Ericsson
	Good point from HW/HiSi

	Samsung2
	@Huawei/HiSi: The referenced specification statement was agreed in RAN1 to address exactly the cases for which there are no supported UE procedures for what the DCI indicates. Also, “UE does not expect to …” statements in 38.213 are either for RRC issues or for timelines related to UE processing requirements, not for inconsistent DCI ones.

	Huawei/Hisi2
	@Samsung The ‘inconsistent DCI’ targets to the inconsistent indicators within one DCI, not between two DCIs (which is far from being straightforward). If we do not capture it in spec, how will gNB know it is forbidden? In addition, please see in the following a couple of ‘UE does not expect’ examples in 213 that are related with inconsistent DCI.
	[bookmark: _Toc29894845][bookmark: _Toc29899144][bookmark: _Toc29899562][bookmark: _Toc29917299][bookmark: _Toc36498173][bookmark: _Toc45699199][bookmark: _Toc99993817]9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
…
A UE does not expect to detect DCI formats with respective
-	Number of requested PDSCH group(s) field values of 0, and 
-	PDSCH-to-HARQ_feedback timing field values that indicate a same PUCCH transmission occasion, and 
-	PDSCH group index field values that are different
…
9.2.3	UE procedure for reporting HARQ-ACK
…
A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot per priority index, if the UE is not provided ackNackFeedbackMode = separate. 
…

[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29899569][bookmark: _Toc29917306][bookmark: _Toc36498180][bookmark: _Toc45699206][bookmark: _Toc99993825]9.2.5	UE procedure for reporting multiple UCI types
…
A UE that
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs to overlap in time with a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs.
…

[bookmark: _Toc99993831]9.2.6	PUCCH repetition procedure
…
A UE does not multiplex different UCI types in a PUCCH transmission with repetitions over  slots. If a UE would transmit a first PUCCH over more than one slot and at least a second PUCCH over one or more slots, and the transmissions of the first PUCCH and the second PUCCH would overlap in a number of slots then, for each slot of the number of slots and with UCI type priority of HARQ-ACK > SR > CSI with higher priority > CSI with lower priority
-	the UE does not expect the first PUCCH and any of the second PUCCHs to start at a same slot and include a UCI type with same priority 
…




	Samsung3
	The follow up from Huawei was missed in the previous response, and a comment is now added (it does not affect any conclusion/agreement).
a) The first reference from 9.1.3.3 was needed to have a complete description of the pseudo-code for the CB generation. It was not for capturing a misconfiguration
b) The second reference from 9.2.3 could be argued as capturing a misconfiguration.
c) The third reference from 9.2.5 was needed for the description of the procedure for overlapping resolution.
d) The fourth reference from 9.2.6 was needed for the description of the procedure to resolve overlapping when at least one PUCCH is with repetitions.
Again, the purpose of the RAN1 agreement to include the sentence about “inconsistent DCI contents” was to not be capturing every possible misconfiguration.




So let’s see which of the proposed TPs are agreeable or preferred by the companies: 
Question 2.4.2: Which of the following TP versions (Alt. 1, Alt. 2, or Alt. 3) would you prefer? 
	Reason for change
Clarify that the UE does not expect overlapping between dynamically indicated PUCCH slot on PUCCH-sSCell and another UCI on PCell based on the following agreement / conclusion from RAN1#108-e: 
Agreement
For dynamic PUCCH cell switching and Rel-16 PHY prioritization (if any), the earlier RAN1 conclusion is updated with the following changes in red 
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.




	
---------------------------------Start of Text Proposal on TS 38.213 v17.1.0-----------------------
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
< Unchanged parts are omitted >

If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. 
Alt. 1: HW/HiSi
The UE does not expect to be indicated by a DCI with the PUCCH cell indicator field to transmit a HARQ-ACK information on a first slot for the active UL BWP of the PUCCH-sSCell to overlap with a second slot on which the UE would transmit another UCI for the active UL BWP of the PCell.
Alt. 2: Nokia/NSB
A UE does not expect to be dynamically indicated to transmit HARQ-ACK information in a PUCCH slot on PUCCH-sSCell that would overlap with a PUCCH slot with UCI of the same or different priority index on PCell.
Alt. 3: DOCOMO 
If PUCCH-sScell is indicated for PUCCH transmission, UE does not expect a PUCCH slot with UCI on PCell to overlap with the PUCCH slot on the PUCCH-sScell.
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v17.1.0-----------------------




	Alt. 1
	Huawei/Hisi, DOCOMO, QC

	Alt. 2
	Vivo, CATT, NEC, LG Huawei/Hisi, Nokia/NSB, Intel, ZTE, DOCOMO, QC

	Alt. 3
	Huawei/Hisi, DOCOMO, QC

	Other
	Samsung



	Company
	Comments 

	vivo
	We slightly prefer Alt.2, because it is concise and complete for same/different priorities. 

	Samsung
	No TP is needed.

	LG
	Similar view to vivo’s. it is better to add the text “same or different priorities” since section 9 is for a certain priority in general. 

	
	

	
	




UCI on PUSCH

DOCOMO reasoning for a needed clarification for PUSCH & the related TP can be summarized as follows: 
	Based on the principle that multiplexing of UCI on Pcell/PScell/PUCCH-SCell and HARQ-ACK on dynamically indicated PUCCH cell into a PUCCH was not supported, it seems straightforward to not support multiplexing of UCI on Pcell/PScell/PUCCH-SCell and HARQ-ACK on dynamically indicated PUCCH cell into a PUSCH. For the example in Fig3, it is allowed case if only considering UCI multiplexing on PUCCH limitation, while it is error case if also considering UCI multiplexing on PUSCH limitation.
[image: 图表, 瀑布图

描述已自动生成]
Fig 3: UCI on Pcell and HARQ-ACK on dynamically indicated PUCCH cell are multiplexed into a PUSCH

9.A	PUCCH cell switching
<unchanged part omitted>
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. UE does not expect UCI on Pcell and HARQ-ACK indicated on PUCCH-sScell to be multiplexed into the same PUSCH.
<unchanged part omitted>



Ericsson in their reply in the preparation phase provided the following argument for not requiring any related changes (backed by Spreadtrum & CATT): 
	On issue raised by DCM (extension to PUSCH), if UCI in PUCCHs are different, there is no issue to multiplex in PUSCH. It is only error case if it is of the same type. Please see clause 9 of 38.213: "A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration μ_1 UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration μ_2 if μ_1<μ_2. " Also, please note that the UL grant can’t be before DL assignment for HARQ-ACK according to the spec (same priority). So, there will be no timing issue for multiplexing either. 



Question 2.4.3: Do you prefer to a clarification in the specification (as requested by DOCOMO)? (i.e. if you don’t see a need please indicate ‘No’)? Any comments on the TP from DOCOMO? 
	Yes 
	QC

	No
	Vivo, Samsung, CATT, NEC Huawei/Hisi, Intel , Ericsson



	Company
	Comments 

	Samsung
	Agree with the comment by E///. 

	QC
	We disagree with the comment by E///, and think the scenario DOCOMO brought up is allowed by current spec. We then can discuss whether disallow it as DOCOMO suggested. 
"A UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration μ_1 UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration μ_2 if μ_1<μ_2. " – This restriction is onlf for UCI of same type. Actully it excludes UE to multiplex two HARQ-ACK codebook from two different slots into a PUSCH. But in DOCOMO’s emaple, one UCI is HARQ-ACK while the other can be CSI. So this text does not apply. 
“UL grant can’t be before DL assignment for HARQ-ACK according to the spec (same priority)” – For this restriction, we also don’t know why it exclude DOCOMO’s example. One can slightly change DOCOMO’s example by moving the DL grant to a few slots earlier. Then the example becomes valid.  
So we think the example DCM brought up is a valid scenario and we support to discuss it. 

	Moderator
	As majority of companies do not see a need for clarification, it is suggested to not continue the discussion on this issue

	
	




2.4.3 2nd Approval round 
Summary of 2nd round: 
· There seems to be a strong majority of companies thinking, that it would be better to capture the behavior in 38.213 and majority of companies prefers the formulation of Alt. 2. So let’s try to agree this in the 2nd email approval round below
· On the clarification for PUSCH proposed by DOCOMO, majority of companies think this is not needed. Therefore it is suggested to not continue the discussions on this one. 

Based on the 2nd round input, a TP along the lines of Alt. 2 is proposed to be agreed.   

Mod Proposal 2.4.4: Adopt the following TP to 38.213 for the editor’s CR:  
	Reason for change
Clarify that the UE does not expect overlapping between dynamically indicated PUCCH slot on PUCCH-sSCell and another UCI on PCell based on the following agreement / conclusion from RAN1#108-e: 
Agreement
For dynamic PUCCH cell switching and Rel-16 PHY prioritization (if any), the earlier RAN1 conclusion is updated with the following changes in red 
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.




	---------------------------------Start of Text Proposal on TS 38.213 v17.1.0-----------------------
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.

If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. The UE does not expect to be dynamically indicated by a DCI with the PUCCH cell indicator field to transmit a PUCCH with HARQ-ACK information in a PUCCH slot on PUCCH-sSCell that would overlaps with a PUCCH slot on PCell the UE would transmit another PUCCH with UCI of the same or different priority index on PCell.
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v17.1.0-----------------------




	Supporting companies 
	Vivo, LG Huawei/Hisi, Nokia/NSB, ITRI, ZTE, QC, DOCOMO, OPPO

	Objecting companies
	[Samsung] (OK with the intention, not OK with the TP)



	Company
	Comments 

	Samsung
	Given that many companies want to have this clarification captured in the specifications, we can be OK with it. 
However, the TP is problematic – e.g. (a) no such thing as “dynamically indicated” (what is “dynamic”? – and the paragraph is for DCI anyway), (b) “transmit HARQ-ACK information” needs to have a “transmit a PUCCH with …”, (c) “same or different priority” is redundant if no restriction to a given priority is mentioned, (d) the overlapping of a PUCCH is not with a UCI, (e) what is “PUCCH slot”?, … 
The following is suggested. The assumption for the TP is that as long as there is a “valid” PUCCH resource (no symbols are DL – symbol for SSB/CORESET0/… don’t matter), the condition applies. Of course, different views can be discussed but in any case some definition/replacement of the undefined “PUCCH slot” is needed.

If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. The UE does not expect to transmit a PUCCH with HARQ-ACK information in a slot on the PUCCH-sSCell that overlaps with a slot on the PCell where the UE has a PUCCH resource that does not include DL symbols.

	Moderator
	Thanks Samsung for the comments. Maybe this needs still a bit more massaging here. 
· On the ‘dynamic’: maybe we can use part of the formulation of the HW TP maybe. But would be good to be precise here to not confuse with SS-PUCCH cell switching?
· Transmit a PUCCH  definitely could be done
· “same or different priority”: see comments in the 2nd round, it seems companies prefer this as the discussion otherwise in terms of multiplexing is per PHY priority only. So maybe better to keep this
· ‘PUCCH does not include DL symbols’: please note we updated the agreement to have not any PUCCH with UCI on PCell (independently on which symbols the slot consists of)

So let’s see if the following could be done here – updated proposal by moderator: mix & match from original proposal, HW TP & some points from Sasung (transmit a PUCCH). Pseudo track changes in red

Update 1 (pseudo-track changes): 
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. The UE does not expect to be dynamically indicated by a DCI with the PUCCH cell indicator field to transmit a PUCCH with HARQ-ACK information in a PUCCH slot on PUCCH-sSCell that would overlaps with a PUCCH slot on PCell the UE would transmit another PUCCH with UCI of the same or different priority index on PCell.

Or clean version for easier reading: 
Update 1 (clean): 
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. The UE does not expect to be indicated by a DCI with the PUCCH cell indicator field to transmit a PUCCH with HARQ-ACK information in a slot on the PUCCH-sSCell that overlaps with a slot on PCell the UE would transmit another PUCCH of the same or different priority index.


	Huawei/Hisi
	OK with the updated version.

	LG
	We are also fine with the updated version. 

	Samsung
	The TP is generally OK but it is not aligned with terminology in 38.213 and includes unnecessary text. The following update is suggested.
Update 1 (clean): 
If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. The UE does not expect to be indicated by a DCI with the PUCCH cell indicator field to transmit indicate a PUCCH with HARQ-ACK information in a slot on the PUCCH-sSCell for the PUCCH transmission in a slot that overlaps with a slot on the PCell where the UE would transmit another PUCCH of the same or different priority index.




2.4.4 3rd Approval round 
The moderator changed the TP during the 2nd email approval round – so better to be sure before sending this for endorsement. 
Let’s continue in the 3rd approval round based on the ‘clean’ updated version from the 2nd round here. 

Clean Mod Proposal 2.4.5: Adopt the following TP to 38.213 for the editor’s CR:  
	Reason for change
Clarify that the UE does not expect overlapping between dynamically indicated PUCCH slot on PUCCH-sSCell and another UCI on PCell based on the following agreement / conclusion from RAN1#108-e: 
Agreement
For dynamic PUCCH cell switching and Rel-16 PHY prioritization (if any), the earlier RAN1 conclusion is updated with the following changes in red 
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.




	---------------------------------Start of Text Proposal on TS 38.213 v17.1.0-----------------------
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.

If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. The UE does not expect the PUCCH cell indicator field to indicate the PUCCH-sSCell for the PUCCH transmission in a slot that overlaps with a slot on the PCell where the UE would transmit another PUCCH of the same or different priority index.
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v17.1.0-----------------------




	Supporting companies 
	Huawei/HiSi, LG, QC  , ZTE, NEC, DOCOMO

	Objecting companies
	[Samsung] (OK with a text update)



	Company
	Comments 

	Samsung
	The TP is OK in principle but is not agreeable as is because of misaligned terminology and redundant text. Please consider the suggested update from 2.4.4 (copied below for easier reference) – if there is any issue with it, of course it can be discussed/resolved. 

If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. The UE does not expect to be indicated by a DCI with the PUCCH cell indicator field to transmit indicate a PUCCH with HARQ-ACK information in a slot on the PUCCH-sSCell for the PUCCH transmission in a slot that overlaps with a slot on the PCell where the UE would transmit another PUCCH of the same or different priority index.

	Moderator
	@Samsung: I tried to take the comments by Samsung on the terminology into account – and 2.4.4 is not up for discussion anymore. Your comments on 2.4.4. came when 2.4.4. were not up for discussion anymore. 
Companies based on the first round saw it important to hightlight that we are talking about PUCCH from either priority, as the other parts there only refer to single priority operation (based on the sentence at the beginning of Sec.9) – so this clearly is not going to be removed. But the other suggested changes seem to be OK. 
So update suggested on top of first moderator version of 2.4.5: 
The UE does not expect to be indicated by a DCI with the PUCCH cell indicator field to indicate the PUCCH-sSCell for the to transmit a PUCCH transmission with HARQ-ACK information in a slot on PUCCH-sSCell that overlaps with a slot on the PCell where the UE would transmit another PUCCH of the same or different priority index.

Or as clean version to be shown above (for potential referencing in an agreement) : 
The UE does not expect the PUCCH cell indicator field to indicate the PUCCH-sSCell for the PUCCH transmission in a slot that overlaps with a slot on the PCell where the UE would transmit another PUCCH of the same or different priority index.



	QC2
	We are fine with moderator’s most recent proposal. 

	Samsung2
	The “of the same or different priority index” is redundant and conveys no information. Therefore, it should be removed.
No issue agreeing to the TP if an explanation of the information delta in the above statement is provided. A “saw it important” is not an explanation. What is the importance? 

	vivo
	We prefer moderaor’s most recent proposal. Different companies have different understanding on the importance. :-)  It is not harmful but clearer to keep the text of “of the same or different priority index.”

	Huawei/Hisi
	OK with the most recent proposal. We are ok to leave or remove ‘of the same or different priority index’ as in either way it is crystal clear.

	Moderator
	Please comment if you see a need to keep the ‘of the same or different priority index’ or if as suggested by Samsung you would be fine to remove that part. 

	Nokia/NSB
	We would like to keep the ‘same or different priority index’ part, as otherwise not clear if this restriction applies to single or both priorities only (i.e. this applies across both step1 and step 2, otherwise, one might think this restriction applies to step 1 only) 

	vivo
	We prefer to keep the text ‘of the same or different priority index’. 

	DOCOMO
	We are fine with either keeping or not keeping ‘of the same or different priority index’. The moderator’s most recent proposal is fine for us.

	LG
	Since section 9 is basically describing UE behaviour for a certain priority, we think it is better to keep ‘of the same or different priority index’ in order to remove ambiguity. 




2.4.5 4th Approval round 

This is the clean version from the last round after the Samsung/Moderator update including the ‘same or different priority index’ based on companies’ inputs. 

Proposal 2.4.6: Adopt the following TP to 38.213 for the editor’s CR:  
	Reason for change
Clarify that the UE does not expect overlapping between dynamically indicated PUCCH slot on PUCCH-sSCell and another UCI on PCell based on the following agreement / conclusion from RAN1#108-e: 
Agreement
For dynamic PUCCH cell switching and Rel-16 PHY prioritization (if any), the earlier RAN1 conclusion is updated with the following changes in red 
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.




	---------------------------------Start of Text Proposal on TS 38.213 v17.1.0-----------------------
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.

If a UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, a corresponding DCI format associated with generation of HARQ-ACK information by the UE can include a PUCCH cell indicator field [5, TS 38.212] with a value of '0' or a value of '1' indicating, respectively, whether a PUCCH transmission with the HARQ-ACK information by the UE is on the Pcell or on the PUCCH-sSCell. The UE does not expect the PUCCH cell indicator field to indicate the PUCCH-sSCell for the PUCCH transmission in a slot that overlaps with a slot on the PCell where the UE would transmit another PUCCH of the same or different priority index.
< Unchanged parts are omitted >
---------------------------------End of Text Proposal on TS 38.213 v17.1.0-----------------------




	Supporting companies 
	Huawei/HiSi, LG, QC, ZTE, NEC, DOCOMO, Nokia/NSB

	Objecting companies
	



	Company
	Comments 

	
	

	
	

	
	

	
	



2.5 PUCCH_switch#9: Type 1 HARQ-ACK CB with UL BWP change on PUCCH-sSCell
2.5.1 Companies inputs 
The following input has been provided by companies: 

The following input is provided by NEC in R1-2203680 on UL BWP change for PUCCH-sSCell:
 
	In RAN1 107b-e meeting, following agreements were achieved for Type-1 HARQ-ACK codebook construction for PUCCH cell switching. 
	Agreement
For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell.
Agreement:
For PUCCH cell switching based on semi-static time domain pattern, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the PCell / SPCell / PUCCH SCell.


When UE is configured with Type-1 HARQ-ACK and PUCCH cell switching, the Type-1 HARQ-ACK codebook construction procedure in PUCCH has been captured in current specification below. 

While when the target cell is PUCCH-sSCell for Type-1 HARQ-ACK codebook transmission, if the active UL BWP of PUCCH-sSCell changes, the HARQ-ACK for PDSCH reception(s) on the DL BWP prior to the UL BWP switching should be not transmitted.  It seems that impact of the active BWP change of PUCCH-sSCell on Type-1 HARQ-ACK codebook construction is not captured in the specification yet. Therefore, we give the following TP to capture impact of the active BWP change of PUCCH-sSCell on Type-1 HARQ-ACK codebook construction.  
[bookmark: OLE_LINK76]Proposal 5: 
· Adopt following text change for clause 9.1.2.1 in TS 38.213.
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in clause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell
 [….]
Set [image: ] - index of occasion for candidate PDSCH reception or SPS PDSCH release
Set [image: ]
Set [image: ]
Set [image: ] to the cardinality of set [image: ]
Set k =0 – index of slot timing values [image: ], in descending order of the slot timing values, in set [image: ] for serving cell [image: ]
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while [image: ] 
if [image: ]or subslotLengthForPUCCH is provided for the HARQ-ACK codebook 
Set [image: ] – index of a DL slot overlapping with an UL slot
Set  to a number of DL slots overlapping with UL slot  if subslotLengthForPUCCH is provided for the HARQ-ACK codebook; otherwise, 
while  
Set [image: ] to the set of rows
Set [image: ] to the cardinality of [image: ]
Set [image: ] – index of row in set [image: ]
if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell or an active UL BWP change on the PUCCH-sSCell and slot  is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell or an active UL BWP change on the PUCCH-sSCell, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot ,; 
else 
 [….]








The following input is provided by ASUSTEK in R1-2204191 on UL BWP change for PUCCH-sSCell as well:

	According to TS 38.213 v17.1.0, session 9.A captures features of PUCCH cell switch and introduces one PUCCH-sSCell along with a PCell. Semi-static cell switch pattern or dynamic signalling can indicate which cell for transmitting PUCCH. According to type-1 HARQ-ACK codebook generation, UE would determine a set of  occasions for a serving cell c, while for type-2 HARQ-ACK codebook generation, UE would determine a set of PDCCH monitoring occasions among serving cells. Aim to detailed pseudo code for HARQ-ACK codebook generation, when there is UL BWP change on PCell, occasion before such change is not counted for feedback. More detail, when there is UL BWP change on PCell, for type-1 HARQ-ACK codebook, slot  is increased for next slot and for type-2 HARQ-ACK codebook, serving cell c is increased for next serving cell. However, unlike Rel-15/16 that only one cell (PCell) for transmitting PUCCH among a PUCCH-group, Rel-17 carrier switch supports a PUCCH-sSCell along with PCell for transmitting PUCCH. In other words, current text may be not fully corrected when the UE transmits PUCCH on PUCCH-sSCell rather than on PCell. 
Case1: There is UL BWP change on PCell
According to current text, occasion for each serving cell c before UL BWP change on PCell is not counted, and thus it may increase unnecessary latency for retransmission which is not desirable.
Case2: There is UL BWP change on PUCCH-sSCell
Considering operating in unpaired spectrum, according to current text, only occasion for PUCCH-sSCell before UL BWP change on PUCCH-sSCell is not counted, and it seems somehow contradicts Rel-15/16 spirit when there is a UL BWP change on PCell since occasion in each serving cell c before UL BWP change on PCell is not counted.
For this maintenance issue, we propose to following two options for spec change.
Option 1 (Text proposal 1): Add a condition that “UL BWP change on PUCCH-sSCell”
Option 2 (Text proposal 2): Replace PCell by “cell where the UE transmits PUCCH”
	Text proposal 1
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<omitted>
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while  
<omitted>
if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the PCell or an active UL BWP change on PUCCH-sSCell as described in clause 9A and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell or the active UL BWP change on the PUCCH-sSCell, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
; 
else 
<omitted>
else 
while  
if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the PCell or an active UL BWP change on PUCCH-sSCell as described in clause 9A and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell or the active UL BWP change on the PUCCH-sSCell where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , ,
; 
else 
<omitted>
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
<omitted>
while 
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the PCell or an active UL BWP change on PUCCH-sSCell as described in clause 9A and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
<omitted>



	Text proposal 2
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<omitted>
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while  
<omitted>
if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the serving cell where the UE transmits PUCCHPCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell where the UE transmits PUCCHPCell, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
; 
else 
<omitted>
else 
while  
if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the serving cell where the UE transmits PUCCHPCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell where the UE transmits PUCCHPCell where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , ,
; 
else 
<omitted>
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
<omitted>
while 
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the serving cell where the UE transmits PUCCHPCell and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
<omitted>


Reason for change: 
1. For UL BWP change on PCell and transmitting PUCCH on PUCCH-sSCell, occasion for each serving cell c before UL BWP change on PCell should be counted while pseudo code in current spec does not count.
2. For UL BWP change on PUCCH-sSCell and transmitting PUCCH on PUCCH-sSCell, occasion for each serving cell c before UL BWP change on PUCCH-sSCell should not be counted while pseudo code in current spec allows to count it.
Summary of change: 
Text proposal 1 specifies condition that when an occasion is before an active UL BWP change on PUCCH-sSCell, then occasion should not be counted.
Text proposal 2 replaced PCell in current pseudo code by the cell where the UE transmitting PUCCH.
Consequences if not approved: 
When transmitting a PUCCH on PUCCH-sSCell and there is UL BWP change on PCell, HARQ-ACK associated to occasion for each serving cell c before UL BWP change on PCell will not be transmitted on the PUCCH and unnecessary retransmission will occur. 
When transmitting a PUCCH on PUCCH-sSCell and there is UL BWP change on PUCCH-sSCell, HARQ-ACK associated to occasion for each serving cell c before UL BWP change on PUCCH-sSCell will be transmitted on the PUCCH and unnecessary occasion for HARQ-ACK will be included in the PUCCH.
Proposal: 	RAN1 adopts either Text proposal 1 or Text proposal 2. 




2.5.2 2nd and 3rd round of email discussions
In the preparation email discussions, there had been some comments that such change may not be needed: 
· Huawei / HiSi: “Seems no need to discuss at #109-e, as it has been captured at the beginning of the Sec.9 in 213 as "For unpaired spectrum operation, if a UE is provided a PUCCH-sSCell as described in clause 9.A, the UE shall apply the procedures described in this clause for both the primary cell and the PUCCH-sSCell", which means the PCell here can be replaced as PUCCH-sSCell if needed.”
· CATT: “According to the following conclusion in RAN1#99, we consider BWP switch during PDSCH and corresponding HARQ-ACK is not supported, hence no need to discuss this issue.
· Conclusion:
For Type-1 HARQ-ACK codebook, if the HARQ-ACK information bit(s) and/or the PUCCH resource for the HARQ-ACK feedback is impacted due to BWP switching, the UE behavior for the HARQ-ACK transmission is not defined.

Moderator comments: 
· The comment by Huawei / HiSi that the PUCCH-sSCell may be captured through this clause at the beginning already seems to be valid. 
· On the comment by CATT: well – but then we would not need to have the statement there for PCell either in the Type 1 CB description (i.e. why to even discuss active BWP change also for PCell there!?). Moreover, ASUSTEK also identified the equivalent needed change for Type 2 CB – which seems to be not fully captured by the referred conclusion above. 

So, the moderator plans to have two directions to discuss here: 
· Is there a need for change overall?
· If we see there is a need for change, how to describe this in 38.213?

Question 2.5.1: Do you see a need to capture the ‘UL BWP change of PUCCH-sSCell’ in the Type 1 (& Type 2 CB) based on the discussion above? 
	Yes 
	NEC, ASUSTeK, Nokia/NSB (not sure, please check below), QC, LG

	No
	Huawei/Hisi, Intel , CATT, Samsung



	Company
	Comments 

	vivo
	By HW’s comment, we think it may not be needed. 

	NEC
	We don’t think the beginning of the Sec.9 in current TS 213 as “For unpaired spectrum operation, if a UE is provided a PUCCH-sSCell as described in clause 9.A, …”  is enough for this issue. Because in Sec. 9.1.2.1 in current TS 213 for Type-1 CB generation in PUCCH, Type-1 CB is on UL active BWP of Pcell or PUCCH-sSCell was captured. Therefore, we think it would be better to capture the change to align the logic in current description in Sec. 9.1.2.1.     

a)	on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell

	Huawei/Hisi
	The reason has been captured by Moderator. We may consider to remove the PUCCH-sCell part in NEC’s pasted text.

	ASUSTeK
	We share same view as NEC. 
However, if majority company think beginning of the Sec.9 in current TS 38.213 is enough, removing highlight part from NEC is preferred to make spec aligned.

	ZTE
	Share the understanding with Huawei

	CATT
	Regarding moderator’s comments to us, we have the following conclusions in RAN1#98 for both Type-1 and Type-2 HARQ-ACK codebook. 
Conclusion:
· For type-2 HARQ-ACK codebook, for the issue raised in R1-1910312, the UE behaviour is not defined 
· No CR is necessary

For type-1 HARQ codebook issue – R1-1911624
Conclusion:
· For Type-1 HARQ-ACK codebook, if the HARQ-ACK codebook size is changed due to BWP switching, the UE behaviour for the HARQ-ACK transmission is not defined.
Check till RAN1#99 whether or not to have a CR

The following conclusion was made in RAN1#99 and no CR was agreed.
Conclusion:
· For Type-1 HARQ-ACK codebook, if the HARQ-ACK information bit(s) and/or the PUCCH resource for the HARQ-ACK feedback is impacted due to BWP switching, the UE behavior for the HARQ-ACK transmission is not defined.

The conclusions only concern the case when HARQ-ACK feedback is impacted due to BWP switching. For other cases, e.g. if gNB avoids switching BWP between PDSCH and corresponding HARQ-ACK, there is no issue. So it does not mean that the whole feature of BWP change cannot be used.

	Nokia/NSB
	@HW/HiSi: On the point by HW- tend to agree with NEC above: 
Saying that PCell = cell for PUCCH transmission as given by the statement in clause 9 applies also to Type 1 CB in 9.1.2.1 is not fully true, as e.g. we have the Type 1 CB based on PCell always for semi-static PUCCH cell switching and based on the cell of the PUCCH transmission for the dynamic indication – see the following from 9.1.2.1: 

a)	on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell
so we cannot really say here directly, that this is the primary cell always!? Or is the assumption, if not mentioned otherwise, we assume that this is the case? 

@CATT: On the referred agreements & conclusions from 2019 by CATT, we would just like to point out here, that the relevant part of the specifiations that we talk about here are in the R15 specifications already at least since June 2018 (f20) – please check. Therefore, we are not talking about some agreements or conclusions taken later (in 2019) that tried to impact the specicifications, this had been there all along when the related conclusions had been done in RAN1#98/99. 


	Samsung
	The discussed statement from clause 9 in 38.213 is sufficient. The statement from clause 9.1.2.1 “on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell” is not problematic or contradicting for the procedure of the pseudo-code.

	QC
	We think it is OK to capture this aspect to make spec clear. 

	Moderator
(3rd round kick-off)
	Please check the discussion above to see if based on the input provided, you think your position has changed or you think something needs to be added to the discussions

	LG
	We tend to agree with NEC. The meaning of PCell seems floating in section 9. We are fine to have specification impact to make it clear. 

	Huawei/Hisi2
	@ NEC @ Nokia The clarification/distinction of PCell and SCell is indeed necessary for description of the k1 (as pasted paragraph for the beginning of 9.1.2.1): for semi-static switching, it is always on PCell as it is, while for dynamic switching, it may be based on PCell or SCell depending on the indicatitor.
	Agreement
For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell.

	Agreement
For PUCCH cell switching based on semi-static time domain pattern, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the PCell / SPCell / PUCCH SCell.



However, the TP applies for UL BWP change which has nothing to do with the understanding of k1, so the beginning of Sec.9 is still applicable.



Question 2.5.2: If there is a need for change, towards which direction do you think the final TP should be going?
· Alt. 1 Formulation: ‘an active DL BWP change on serving cell ,or an active UL BWP change on the PCell or an active UL BWP change on PUCCH-sSCell? 
· Alt. 2 Formulation: ‘an active DL BWP change on serving cell  or an active UL BWP change on the serving cell where the UE transmits PUCCHPCell” 

	Alt. 1
	NEC, vivo

	Alt. 2
	[Samsung], vivo, [LG]

	Other
	Nokia/NSB



	Company
	Comments 

	Nokia/NSB
	Is actually neither correct!? 
Looking at the Type 1 CB, is should be PCell only that defines the CB – only for dynamic PUCCH cell switching it would be scheduled cell – so would we actually need there “an active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, an active UL BWP on the PUCCH-sSCell”
As for semi-static PUCCH cell switching, the Type 1 nor the Type 2 CB is actually impacted by any UL BWP change of the PUCCH-sSCell?

	Samsung
	OK with Alt. 2 if there is any need to improve clarity. 
Regarding the above comment from Nokia/NSB (including the question), there is again the referred statement from clause 9 that avoids the issue.

	vivo
	We think for semi-static PUCCH cell switching, although the CBS may not be impacted by UL BWP switching on PUCCH-sSCell, the PUCCH resource for the HARQ-ACK feedback may be impacted based on the conclusion in RAN1#99. So, we think it should be applied to both semi-static and dynamic PUCCH cell switching. For progress, we are fine with either Alt.1 and Alt.2. 
Conclusion in RAN1#99
· Conclusion:
· For Type-1 HARQ-ACK codebook, if the HARQ-ACK information bit(s) and/or the PUCCH resource for the HARQ-ACK feedback is impacted due to BWP switching, the UE behavior for the HARQ-ACK transmission is not defined.

	LG
	We slightly prefer Alt. 2 but we also share Nokia’s view. Our understanding is there are few UE behavior based on PCell rather than the serving cell where the UE transmits PUCCH.
For example, For Type 1 codebook construction, PCell should be PCell and PUCCH-SCell should be PUCCH-SCell. However, for almost remaining part of section 9, primary cell should be read as serving cell where the UE transmits PUCCH. 



2.5.3 3rd Approval round 
As we seem to be slightly stuck here. 
Following moderator thinking: 
· Some companies thinking there is no need to clarify and some think there is. 
· On the way of the clarification, Alt. 2 seems to have most supporting companies.
· Moderator would like to note here, that if we do the clarification according to Alt. 2, this should not create issues for companies thinking there is no need for change – as there ‘PCell’ implies already the PUCCH cell 
So maybe trying to clarify based on Alt. 2 could make companies thinking a change is needed happy, without offending the group of companies thinking the PCell there already means the cell for PUCCH transmission. 

Proposal 2.5.3: Adopt the following TP to 38.213 for the editor’s CR  
	Reason for change
Clarify that in the Type 1 and Type 2 HARQ-ACK codebook construction an UL BWP change of the cell of the PUCCH transmission (and not necessarily on the PCell) is affecting. 

	
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<omitted>
If a UE is not provided ca-SlotOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while  
<omitted>
if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the serving cell where the UE transmits PUCCHPCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell where the UE transmits PUCCHPCell, or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , 
; 
else 
<omitted>
else 
while  
if slot  starts at a same time as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the serving cell where the UE transmits PUCCHPCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the serving cell where the UE transmits PUCCHPCell where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and slot  overlaps with UL slot , ,
; 
else 
<omitted>

9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
<omitted>
while 
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the serving cell where the UE transmits PUCCHPCell and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
<omitted>



	Supporting companies 
	Samsung, QC Ericsson, vivo, ASUSTeK, NEC, Nokia/NSB, DOCOMO, LG

	Objecting companies
	



	Company
	Comments 

	Huawei/Hisi
	We are still not convinced on the necessity of the TP, but as the change is just for clarification, we would not object it for sake of progress.

	
	

	
	

	
	




2.6 PUCCH_switch#10: Overlapping slot clarification for semi-static PUCCH cell switching
2.6.1 Companies inputs 
The following input is provided by Samsung in R1-2203862: 

	For PUCCH cell switching, TS 38.213 v17.1.0 captures that “the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell”. That is ambiguous in the sense that the UE can consider the first of the overlapping slots and end up not transmitting the PUCCH because that slot happens to be a DL one (or, in general, the PUCCH resource happens to include DL symbols). The agreement from RAN1#107 also has a similar ambiguity. 
 
	Agreement
[bookmark: _Hlk88403103]For PUCCH cell switching based on semi-static operation, for the case the PCell slot to be longer than the target PUCCH cell slot or sub-slot (i.e., multiple target PUCCH cell slots overlapping with a single PCell slot), adopt Alt 1, i.e., the first target PUCCH slot overlapping with the PCell slot is used for UCI transmission.



Based on the RAN1 discussions, the intention was for the UE to select a slot where the UE can actually transmit the PUCCH (and the first such slot is selected in order to minimize latency without introducing additional specification support). It is proposed to clarify the text in 9.A as below.

	[bookmark: _Toc92093832]9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the PCell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots where the UE can transmit the PUCCH for the PUCCH transmission on the PUCCH-sSCell.






There had been several comments by companies in the preparation round (including moderator):
· The current agreement as well as the current specifications do not distinguish if the PUCCH can be transmitted in the first overlapping PUCCH-sSCell slot or not. 
· Changing this agreed (and captured) behavior now will reopen the related discussions. 
· Moreover, there will be a need to define what it means that ‘the UE can transmit the PUCCH’ – namely: 
· Alt. 1: The decision if the PUCCH can be transmitted is dependent on the PUCCH resource selected in a PUCCH-sSCell slot (i.e. the UE would need to determine also the PUCCH resource, before knowing if that slot is the ‘first overlapping’ or not)
· Alt. 2: The decision if a ‘PUCCH-sSCell’ slot is regarded as the first slot considers all the symbols in the PUCCH-sSCell slot independently of the PUCCH resource for transmission
· And then, similarly as we had the discussions, the question here is how we decided based on which conditions the ‘PUCCH can be transmitted’ (… the moderator there would like to defer to similar discussions with respect to SPS HARQ-ACK deferral during the WA phase) – which type of symbols do we regard as ‘invalid’ for PUCCH transmission. 


2.6.2 3rd round of email discussions
Based on the moderator comments in 2.6.1, the moderator plans to have the discussions towards the following different directions: 
· First, if companies want to change the currently specified behavior of the first overlapping PUCCH-sSCell slot definition, knowing that the PUCCH on PUCCH-sSCell could potentially not be transmitted?
· Second, if we change the behavior, does the UE need to do the decision based on the PUCCH resource in a PUCCH-sSCell slot or independently of considering the PUCCH resource selection (i.e. just based in invalid symbols of a PUCCH slot, e.g. if all symbols in a PUCCH slot either belong to the set of invalid symbols of semi-static DL symbols, SSB, CORESET #0,…)
· Third, how do we define the ‘invalid’ symbols that are used to define the first overlapping PUCCH-sSCell slot. 

Question 2.6.1: Do you support a change to the agreed & specified behavior of the first overlapping PUCCH-sSCell slot definition? (i.e. trying to prevent that the PUCCH on PUCCH-sSCell in the first overlapping slot could potentially not be transmitted) 
	Yes 
	ZTE, Samsung, NEC

	No
	vivo Huawei/Hisi, Nokia/NSB, QC, LG, DOCOMO, Spreadtrum, CATT



	Company
	Comments 

	vivo
	It complicates the design if we take Rel-17 UCI multiplexing or Rel-16 prioritization into account.  

	Huawei/Hisi
	It is not clear how to define ‘can transmit PUCCH’. Does it mean not conflict with DL symbol, or not conflict with a higher priority UL channel, or not conflict with PUCCH repetition which will lead to a dropping, etc.

	Nokia/NSB
	We had been aware of this issue when taking this decision. There had been competing options on the table (e.g. the configured pattern suggested then by Ericsson, or Nokia had also one solution proposed that could have prevented this) but it had been said at that time that this is not needed. 
So we are a bit reluctant to re-open the discussions. 

	ZTE
	Understand the concern on re-opening the discussion, we can hear more voices.

	Samsung
	The statement by the moderator for the proposal is too negative and dramatic ^^ – “support a change to the agreed & specified behavior”. Maybe other CRs that intend to fix bugs do something different.
What is suggested is faitrly simple, is technically accurate, and was our intuitive assumption but was missed in the (indeed agreed) text. The reasoning for the discussed alternative to indicate the PUCCH-sSCell slot was load balancing (our fault if it was also stated as a reason to ensure that the PUCCH is transmitted - we had supported to use the first slot as that would result to minimum latency which was the objective). Our implicit assumption was the first slot is the first “available” one as otherwise a benefit from cell switching may often be lost.  
There is also no complication in any design and a UE already determines conditions for being able to transmit a PUCCH as specified in 9.2.5.4 or 11.1 – one can be added as reference to a TP.

	QC
	We don’t see the need to open up a big discussion with large spec just for a small optimization. To specify this optimiztaion in standard, we need settle down what triggeres the deferral of the PUCCH, how to decide the slot to actually transmit the PUCCH, how to deal with UCI muxtiplexing with this deferred PUCCH and nominal PUCCHs. There seems a lot of unknown issues opened up by this. By the way, gNB can indicate use Pcell to transmit PUCCH in the switch pattern, if the first slot on PUCCH sScell cannot transmit PUCCH, as gNB forsees everything for semi-static switch. 

	NEC
	Fine to have a discussion for clarification.

	LG
	If semi-static operation is based on carefully configured pattern, the proposed optimization may be not a big deal. 



Question 2.6.2: If RAN1 changes the behavior, which of the following do you prefer?
· Alt. 1: The decision if the PUCCH can be transmitted is dependent on the PUCCH resource selected in a PUCCH-sSCell slot (i.e. the UE would need to determine also the PUCCH resource, before knowing if that slot is the ‘first overlapping’ or not)
· Alt. 2: The decision if a ‘PUCCH-sSCell’ slot is regarded as the first slot where all the symbols in the PUCCH-sSCell slot are regarded as ‘valid’ (independently of the PUCCH resource selected for transmission)
	Alt. 1
	

	Alt. 2
	Nokia/NSB, ZTE, [Samsung],QC, NEC, DOCOMO, CATT

	Other
	



	Company
	Comments 

	Nokia/NSB
	To keep it simple for gNB and UE side and prevent any miss-understanding due to missed DCI or similar. 

	ZTE
	Support Alt.2 generally to avoid the determination of PUCCH resources and trouble to consider the multiplexing. But all symbols in the PUCCH –sSCell slot are regarded as valid is so restrict. For simplicity, we prefer to define "the first of the overlapping slots" as the first slot containing all symbols that are UL symbols (excluding the F symbols to avoid the missing of SFI).

	Samsung
	Probably OK with Alt. 2 but unclear what the issue is for the text in the parentheses. 
The PUCCH resource is indicated, the only undetermined aspect is the number of RBs which does not matter for whether or not the UE can transmit the PUCCH. There is no multiplexing with other UCI on the PUCCH-sSCell in order for the UE to determine a new PUCCH resource. The UE uses the indicated resource in the first slot where it can transmit the corresponding PUCCH.

	
	



Question 2.6.3: If RAN1 changes the behavior, which type of symbols are regarded as ‘invalid’ for PUCCH transmission in the definition of the first overlapping PUCCH-sSCell slot?
· Alt. 1: semi-static DL symbols, SSB and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set
· Moderator Note: same set of invalid symbols as used for the SPS deferral procedure
· Alt. 2: In addition to Alt. 1, include also DL grant, SFI, …
	Alt. 1
	Nokia/NSB, Samsung,QC, NEC, DOCOMO, CATT

	Alt. 2
	

	Other
	ZTE



	Company
	Comments 

	ZTE
	Try the opposite expression: Invalid symbols are all other symbols except UL symbols

	Samsung
	No change to Rel-17 UE behavior for determining whether a PUCCH can be transmitted – can be as in 9.2.5.4 or as in 11.1. 

	QC
	Like we commented for question 2.6.1, there are a lot of open issues to resolve. Besides these two FL already brought up discussion, we also need to discuss at least how to decide the slot to actually transmit the PUCCH, and how to deal with UCI muxtiplexing with this deferred PUCCH and nominal PUCCHs

	LG
	We think it is dependent to Q 2.6.2. 



2.6.3 3rd Approval round 
Based on the input in the previous round, several companies commented that such change would require further discussions on what is the slot.
The moderator suggests to try to have a single email approval check (as we would then need to work on the TP still as well), taking the majority inputs of Questions 2.6.2 and 2.6.3 as the intended operation mode – i.e. valid symbols are all except SSB, SS-DL and CORESET #0 and we consider the symbols of the PUCCH slot (and not the symbols of a PUCCH resource). 

Proposal 2.6.4: The RAN1 agreement from RAN1#10-e is updated as follows (with changes shown in red): 
	Agreement
For PUCCH cell switching based on semi-static operation, for the case the PCell slot to be longer than the target PUCCH cell slot or sub-slot (i.e., multiple target PUCCH cell slots overlapping with a single PCell slot), adopt Alt 1, i.e., the first target PUCCH slot on PUCCH-sSCell overlapping with the PCell slot is used for UCI transmission, that does not overlap with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DLConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET
associated with a Type0-PDCCH CSS set for the PUCCH-sSCell.



	Supporting companies 
	Samsung, NEC

	Objecting companies
	QC, vivo Huawei/Hisi, DOCOMO, LG



	Company
	Comments 

	QC
	We cannot accept the TP due to the reason we explained in previous round of email discussion. 

	vivo
	This is an optimization and not essential in the maintainence phase, it can sloved by gNB’s proper configuration and scheduling. 

	Huawei/Hisi
	The new TP provides a different/optimized meaning compared with the agreement. If the HARQ is DG HARQ-ACK, why will it be scheduled on the invalid symbols? If the HARQ/CSI/SR is semi-static, then it looks more like a postpone/deferral similar with SPS deferral. It may introduce new UE capability.

	DOCOMO
	We think the issue had been sufficiently discussed in previous meetings, and we don’t want to reopen the discussion.

	LG
	We don’t think the optimization is not necessary in the maintainence phase. Also, the raised issue is also able to be solve by gNB. 






2.7 PUCCH_switch#11: Timing for semi-static PUCCH cell switching with SCell activation/deactivation/dormancy
2.7.1 Companies inputs 
The following input has been provided by companies: 
The following input is provided by CATT in R1-2203434 : 

	For semi-static PUCCH cell switching, the following was agreed. 
	Agreement
For semi-static PUCCH cell switching, if the alternative PUCCH cell (i.e. PUCCH sCell) is deactivated or the alternative PUCCH Cell is dormant, the UE does not apply time-domain pattern and the UCI is to be transmitted on PCell / SPCell / PUCCH SCell.



In TS38.213, a latest time point is defined for SCell activation/deactivation according to the minimum requirement defined in TS 38.133. UE may apply the corresponding actions in TS 38.321 before the latest time point. A clear the time point from when the PUCCH cell switching pattern is applied/not applied is needed; otherwise gNB and UE may have different understandings on PUCCH transmission cell.
Similarly, a clear time point of when UE applies/does not apply the PUCCH cell switching pattern if the SCell state changes between activation/dormancy should be defined. All these timings should be clearly defined in specification to make sure that gNB and UE have same understanding on PUCCH transmission cell.
	[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263][bookmark: _Toc36498137][bookmark: _Toc45699163][bookmark: _Toc92093804]4.3 Timing for secondary cell activation / deactivation
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]With reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is  where slot n+m is a slot indicated for PUCCH transmission with HARQ-ACK information for the PDSCH reception as described in clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission as defined in [4, TS 38.211].
With reference to slots for PUCCH transmissions, if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ]. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.



The time points of when UE applies the PUCCH cell switching pattern for different cases are discussed as below:
1. SCell turns from inactive to active
According to 38.213, with reference to slots for PUCCH transmissions, when a UE receives in a PDSCH an activation command for a secondary cell ending in slot n, the UE applies the corresponding actions in TS 38.321 no later than the minimum requirement defined in TS 38.133 and no earlier than slot [image: ], except for the actions related to CSI reporting and sCellDeactivationTimer as highlighted in yellow. It is not clear from when UE should apply PUCCH cell switching time-domain pattern.

   
[bookmark: _Ref95469715]Figure 1: SCell activation/deactivation timeline
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]As shown in Figure 1, after UE receives a MAC CE for SCell activation, SCell may be activated between slot n+k and the lastest time according to the requirement in 38.133. For PUCCH cell switching, UE cannot transmit PUCCH on sSCell until SCell is active so that UE cannot apply the PUCCH cell switching time-domain pattern from slot n+m or slot [image: ]. Between slot [image: ] and the latest time defined according to minimum requirement defined in TS 38.133, a clear time point needs to be defined to apply PUCCH cell switching time-domain pattern since otherwise gNB and UE may have different understandings on PUCCH transmission cell. It is proposed that UE applies the PUCCH cell switching time-domain pattern from the first PCell slot when SCell is active, which is determined based on the minimum requirement defined in TS 38.133.
2. SCell turns from active to inactive
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]With reference to slots for PUCCH transmissions, if a UE receives a deactivation command for the SCell, the UE applies the corresponding actions in TS 38.321 no later than the minimum requirement defined in TS 38.133, except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ], as highlighted in cyan. 
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]Since UE is not able to transmit on SCell after slot  in which UE feedback HARQ-ACK for the deactivation MAC CE, UE should stop applying PUCCH cell switching time-domain pattern after slot . However, gNB needs processing time to decode the HARQ-ACK. Hence, it is proposed that UE stops applying PUCCH cell switching time-domain pattern from slot , which is similar as the actions related to CSI reporting on an activated serving cell. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE applies the corresponding actions in TS 38.321 no later than the minimum requirement defined in TS 38.133, except for the actions related to CSI reporting on an activated serving cell, as highlighted in pink. Similarly, since UE cannot transmit on SCell after sCellDeactivationTimer expires, it is proposed that the UE should stop applying the PUCCH cell switching time-domain pattern from the first PCell slot that is after slot  where  is the SCS configuration for PDSCH reception on the secondary cell, as for actions related to CSI reporting on an activated serving cell.
3. SCell turns from active to dormancy
For SCell dormancy, the following is defined in 38.213:
	UE detects a DCI format with SCell dormancy indication that indicates an active DL BWP change for an Scell in slot n of primary cell, the UE is not required to receive or transmit in the SCell during a time duration specified in [10, TS 38.133].


It can be seen that UE is not able to transmit on SCell after the DCI indicating SCell dormancy, but processing time is needed for UE to decode the DCI and change PUCCH transmission to PCell/PSCell/PUCCH SCell. It can be defined that the PUCCH cell switching time-domain pattern is invalid from the first PCell slot after slot , where slot n is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and  is a number of slots per subframe for the SCS configuration  of the PUCCH transmission, similar as the case of SCell deactivation due to time expiration.
In addition, in order to ensure that the HARQ-ACK corresponding to DCI indicating SCell dormancy can be received by gNB, UE is not expected to be indicated to transmit the corresponding HARQ-ACK on SCell. As illustrated in Figure 2, gNB sends a DCI indicating SCell dormancy in slot#0 on PCell, then gNB should not indicating corresponding HARQ-ACK in slot#2 since UE cannot transmit on SCell in slot#2,


[bookmark: _Ref95474118]Figure 2: PUCCH cell for transmitting HARQ-ACK corresponding to dormancy indication 
4. SCell turns from dormancy to active
When UE detects a DCI format indicating SCell from dormancy to active, UE is able to transmit on SCell after a time duration specified in [10, TS 38.133]. Hence, UE could apply the PUCCH cell switching time-domain pattern from the first PCell slot after the time duration specified in [10, TS 38.133]. 
Proposal 1: For semi-static PUCCH carrier switching, UE applies PUCCH cell switching pattern based on the following time point:
· If UE receives in a PDSCH an activation command for the SCell ending in slot n, UE applies the PUCCH cell switching time-domain pattern from the first PCell slot after SCell is active, where the active timing is determined based on the minimum requirement defined in [10, TS 38.133].
· If UE receives in a PDSCH a deactivation command for the SCell ending in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from slot n, where slot  is defined in section 4.3 of TS38.213.
· If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
· If UE detects a DCI indicating SCell dormancy, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and is the SCS configuration for the PUCCH.
· If UE detects a DCI indicating SCell from dormancy to active, the UE apply the PUCCH cell switching time-domain pattern from the first PCell slot after the time duration specified in [10, TS 38.133].




2.7.2 2nd to 5th round of email discussions
Moderator comment: CATT definitely has a point, that the timing is essential for the gNB to know if a PUCCH transmission on PUCCH-sSCell can still be expected
· when going to dormancy or inactive: here CATT is proposing the earliest time (to guarantee this to be the case for all UE implementations)
· when returning from dormancy or inactive to active: here CATT is proposing to use the latest time the UE to be again active (to guarantee this to be the case for all UE implementations)
vivo in its reply in the preparation phase was not sure if this can completely solve the ambiguity, because before the extreme timing proposed in the contribution, gNB is still not sure whether there is PUCCH transmitted on the PUCCH sSCell since the exact timing for this SCell becoming deactivated is uncertain. It is moderators understanding that the issue raised by vivo actually should be prevented, as the time domain pattern would not be applied before the ‘extreme timing’ at all and therefore the UE would before that extreme time not be able to transmit PUCCH on the PUCCH-sSCell (as the time domain pattern would not be applicable, i.e. PUCCH transmission is to be on PCell). But let’s get the discussion simply going here. 

For simplicity, let’s try to get feedback on each of the points that CATT suggests being clarified. 

Question 2.7.1: Which of the following points (A…D) from the following CATT proposal do you support: 
For semi-static PUCCH carrier switching, UE applies PUCCH cell switching pattern based on the following time point:
A. If UE receives in a PDSCH an activation command for the SCell ending in slot n, UE applies the PUCCH cell switching time-domain pattern from the first PCell slot after SCell is active, where the active timing is determined based on the minimum requirement defined in [10, TS 38.133].
B. If UE receives in a PDSCH a deactivation command for the SCell ending in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from slot n, where slot  is defined in section 4.3 of TS38.213.
C. If the sCellDeactivationTimer associated with the SCell expires in slot n, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
D. If UE detects a DCI indicating SCell dormancy, the UE would not apply the PUCCH cell switching time-domain pattern from the first PCell slot after slot , where slot  is the slot indicated for PUCCH transmission with HARQ-ACK information corresponding to the DCI and  is the SCS configuration for the PUCCH.
E. If UE detects a DCI indicating SCell from dormancy to active, the UE apply the PUCCH cell switching time-domain pattern from the first PCell slot after the time duration specified in [10, TS 38.133].

	A
	Support
	Vivo, CATT

	
	Not support
	

	B
	Support
	CATT

	
	Not support
	vivo

	C
	Support
	CATT

	
	Not support
	vivo

	D
	Support
	CATT

	
	Not support
	vivo

	E
	Support
	Vivo, CATT

	
	Not support
	

	Other
	Support 
	vivo



	Company
	Comments 

	vivo
	For the state of the PUCCH sSCell from deactivated/dormancy to active, we are fine to use the most conservative time to ensure there is no timing misalignment between gNB and UE when to apply the PUCCH cell switching pattern. 
But for the state of the PUCCH sSCell from active to deactivated/dormancy, the exact timing for UE to deactivate the Scell or put the Scell in dormany is determined by the UE implementation as long as the timing requirement e.g. the transition period defined in 38.133 is met. So, it is not possible to define the exact timing e.g. n+k, (n is the slot where detactiation commond is received) so that before the n+k, UE can conitue the PUCCH cell switching pattern since UE may already deactiave the PUCCH sSCell before n+k. It is also difficult to define the conservative timing for these cases since UE still needs time to decode the PDSCH, PDCCH indicating the dormancy. 
Based on above, if the ambiguity is only sloved for point A and E, but not for B, C and D. We think it may not be necessary to slove all the ambiguity caused by SCell activation/deactivation, which is not a new issue.   

	Samsung
	A general comment on the proposals. Given that the pattern is defined based on PCell slots and the MAC CE application timings are defined, there is no apparent need to clarify/specify anything else. 

	CATT
	@Samsung, do you mean that the timing would be slot n+3ms where slot n is the slot with HARQ-ACK for the MAC CE? If so, taking SCell activation as an example, UE may not be able to start to transmit on SCell from then.

	Samsung2
	@CATT: To clarify, the thinking was that the issue is not a new one or, for PUCCH cell switching, unique to activation/deactivation of the PUCCH-sSCell. For example, when the SCell is activated, how does the gNB know when the UE would transmit SRS? When the UE is configured (or de-configured) by RRC the PUCCH cell switching pattern, a potential time ambiguity for when the UE will be transmitting on the PUCCH-sSCell is actually worse. The assumption was that those are handled by the NW - e.g. for semi-static, keep indicating slots on the PCell for PUCCH transmission for some more milliseconds - for dynamic, keep indicating the PCell for some more msecs. 

	QC
	We are open to discuss this issue. On one hand, CATT has a point, there are some ambiguity in terms of timing. On the other hand, we share the view with Samsung that this ambiguity does not only occur in this case. It only ocucurs in many other cases as Samsung pointed out. We don’t see any urgency to clarify this issue in this meeting. Sugges to deprioritize. 

	Moderator 
(3rd round kick-off)
	There had only be little input in the 2nd round, as the topic is not as straightforward as maybe some others. Therefore, let’s continue in the 3rd round here

	Samsung3 
	We may leave this for the next meeting for companies to think more about it. Again, our understanding is that it is a non-issue and can be addressed by the gNB.
For deactivation/dormancy, the gNB can even indicate the PCell immediately (and, in general, at any time it wants) either by the DCI (for “dynamic” switching) or by the HARQ-ACK timing (for “semi-static” switching) – note that we assume that HARQ-ACK for SPS PDSCH will always be on the PCell.
For activation/non-dormancy, the timelines suggested to be specified can be done by the gNB as described for deactivation/dormancy.

	QC3
	Same view as Samsung. It it better to leave this for next meeting.

	Nokia/NSB
	Tend to agree with Samsung & QC. At least now companies are more aware of the issue and can better prepare for Toulouse. 




2.8 PUCCH_switch#12: SR/CSI operation with semi-static PUCCH cell switching
2.8.1 Companies inputs 
The following input is provided by DOCOMO in R1-2204343: 
	As agreed in RAN1#106-e, semi-static PUCH cell switching is applicable to all UCI types including SR and CSI. As in the latest version of TS 38.213 v17.1.0, SR and CSI operation with PUCCH cell switching pattern is not clear enough. For example, how to understand “Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration.” in section9.A for CSI/SR PUCCH? From our perspective, there may be two different understandings:
Alt-A: If there is a SR/CSI resource in a slot on PCell (or PUCCH-sSCell), while the pattern indicates PUCCH-sScell (or PCell) is the cell for PUCCH transmissions during the slot of the reference SCS configuration, the SR/CSI PUCCH will be switched to be transmitted on the  PUCCH-sScell (or PCell). As an example in Fig 1, CSI report #1 and CSI report #3 configured on cell #1 are switched to be transmitted on cell #2.
[image: 图表

描述已自动生成]
Fig 1: Alt-A for CSI/SR PUCCH cell switching
Alt-B: If there is a SR/CSI resource in a slot on PCell (or PUCCH-sSCell), while the pattern indicates PUCCH-sScell (or PCell) is the cell for PUCCH transmissions during the slot of the reference SCS configuration, the SR/CSI PUCCH will not be transmitted. As an example in Fig 2, CSI report #1 and CSI report #3 configured on cell #1 are not transmitted.
[image: 图表, 瀑布图

描述已自动生成]
Fig 2: Alt-B for CSI/SR PUCCH cell switching

Alt-A requires further clarification how to switch CSI/SR from one cell to the other cell. Unlike HARQ-ACK resource determination, which is based on HARQ-ACK slot, HARQ-ACK payload size and PRI, CSI/SR PUCCH resource is determined based on CSI reporting/SR resource configuration. The cell switching procedure for HARQ-ACK is not applicable for CSI/SR PUCCH. Alt-B is the simplest solution, with the PUCCH cell pattern applied to determine whether CSI PUCCH will be transmitted or not. For example, if the CSI PUCCH cell is aligned with the PUCCH cell indicated by the PUCCH cell pattern for the CSI reporting timing, the CSI PUCCH can be transmitted. Otherwise, the CSI PUCCH will not be transmitted.
Proposal 1: For a CSI/SR PUCCH resource in a slot on a cell different from the indicated PUCCH transmission cell during the slot of the reference SCS configuration, CSI/SR would not be transmitted. TP#1 is adopted.
TP#1:
	<unchanged part omitted>
[bookmark: _Toc99993808]9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. For a CSI/SR PUCCH resource in a slot on a cell different from the indicated PUCCH transmission cell during the slot of the reference SCS configuration, the CSI/SR PUCCH would not be transmitted. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
<unchanged part omitted>








2.8.2 2nd round of email discussions
Moderator comment: There had not been any company questioning the need for a change here. As a consequence, let’s try to go directly to the TP in the discussions. 

Proposal 2.8.1: For semi-static PUCCH cell switching, adopt the following TP to TS 38.213, Section 9.A to clarify the SR/CSI operation: 

	Reason for change: Clarify that SR / CSI of a PUCCH slot of a PUCCH cell is not transmitted, if based on the semi-static PUCCH pattern the PUCCH should be transmitted on another PUCCH and not the PUCCH slot of that cell. 

	Consequences if not approved: Unclear UE behavior for the handling of SR / CSI of PUCCH slot on a PUCCH cell, where based on the semi-static PUCCH pattern PUCCH should be transmitted on the PUCCH-sSCell and not in PUCCH slot of the PUCCH cell.

	<unchanged part omitted>
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. For a CSI/SR PUCCH resource in a slot on a cell different from the indicated PUCCH transmission cell during the slot of the reference SCS configuration, the CSI/SR PUCCH would not be transmitted. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
<unchanged part omitted>



	Supporting companies
(at least in principle)
	Vivo, NEC,OPPO, DOCOMO, Nokia/NSB, QC

	Objecting companies
	[Huawei/Hisi]



	Company
	Comments 

	vivo
	Small modification as below
For a CSI/SR PUCCH resource in a slot on a cell different from the cell indicated for PUCCH transmissions cell during the slot of the reference SCS configuration, the CSI/SR PUCCH would not be transmitted.

	LG
	We think both Alt-A and B work and we slightly prefer Alt-A approach. In the last meeting, we made an agreement to configure additional PUCCH resource for SPS HARQ-ACK PUCCH, which have similar issue. 
If gNB want to configure equivalent CSI reporting for UE supporting PUCCH cell switching, CSI configuration would be almost duplicated in Alt-B framework. It seems too redundant. 

	Huawei/Hisi
	In our understanding, if the CSI/SR resource is not configured on the sSCell, it is nature that no CSI/SR not transmitted. The procedure of semi-static switching is: UE first selects the target PUCCH cell, then transmits the PUCCH if any. That means, the UE will only search if there is any resource on the target PUCCH for CSI/SR transmission, but will not see if there is any CSI/SR on the non-indicated PUCCH cell, which is implied by the changed part.

	ZTE
	We can support the intention of the proposal, but Huawei’s comment makes sense.

	DOCOMO
	Support the TP. Also fine with vivo’s modification.
@LGE: Thanks for sharing your view. If Alt-A is taken, could your further elaborate how to detemrine the PUCCH resource for CSI/SR after switching?
@Huawei: Thanks for sharing your view. It seems your understanding is the Alt-B approach, which is the intention of the proposed TP. In our understanding, the TP aims to make the intention clearer. Because the scheme for CSI/SR as you mentioned is different from the procedure for HARQ-ACK PUCCH.

	Nokia/NSB
	Agree with ZTE, that Huawei comment is correct – but the TP just tries to clarify exactly that based on our reading. 
We would be fine with the modications suggested by vivo above. 

	Samsung
	Strictly, a TP is not needed as the specifications capture that, for PUCCH cell switching, a PUCCH transmission is on the DCI/RRC-indicated cell for the slot of the reference SCS configuration and there is no procedure described to multiplex UCI from a PUCCH of one cell (PCell) to a PUCCH of another cell (PUCCH-sSCell). However, it is probably better to have improved clarity. One suggestion is to modify the TP to avoid terminology that is not used/defined (CSI/SR PUCCH resource) and to be clear that there is no PUCCH with SR/CSI on PUCCH-sSCell – e.g. (the text is [ ] is not strictly needed – can be removed).
“If a UE would transmit a PUCCH [with HARQ-ACK] on the PUCCH-sSCell and a PUCCH [with SR or CSI] on the PCell in a slot of the reference SCS configuration, the UE transmits only the PUCCH on the PUCCH-SCell”.

	QC
	We can support DOCOMO’s TP to add clarity to the spec. We are not sure if the other TP provided by Samsung is better than DOCOMO’s, as it is always tricky to interpret “would transmit a PUCCH”. 

	Huawei/Hisi2
	If for clarification purpose, we should rather capture ‘what should be done’ instead of ‘what should not be done’. Changes in below:

A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration, if the PUCCH resources for HARQ-ACK, CSI, and/or SR are available on the indicated PCell or PUCCH-sSCell. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.




2.8.3 3rd round of email discussions
There had been additional options brought to the discussions rather late in the 2nd round, so that companies were not able to show their preferences anymore. 

Let’s check what companies prefer here, as it seems all companies think something should or could be clarified here. 

Proposal 2.8.2: For semi-static PUCCH cell switching, adopt the following TP to TS 38.213, Section 9.A: 
· Alt. 1: DOCOMO version with the vivo edits, i.e. 
	<unchanged part omitted>
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. For a CSI/SR PUCCH resource in a slot on a cell different from the cell indicated for PUCCH transmissions during the slot of the reference SCS configuration, the CSI/SR PUCCH would not be transmitted. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
<unchanged part omitted>



· Alt. 2: Samsung version
	<unchanged part omitted>
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. If a UE would transmit a PUCCH [with HARQ-ACK] on the PUCCH-sSCell and a PUCCH [with SR or CSI] on the PCell in a slot of the reference SCS configuration, the UE transmits only the PUCCH on the PUCCH-SCell. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
<unchanged part omitted>



· Alt. 3: HW version
	<unchanged part omitted>
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration, if the PUCCH resources for HARQ-ACK, CSI, and/or SR are available on the indicated PCell or PUCCH-sSCell. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
<unchanged part omitted>




	Alt. 1

	vivo, Nokia/NSB, ZTE,QC, NEC, [LG], DOCOMO

	Alt. 2

	Samsung

	Alt. 3
	Huawei/Hisi




	Company
	Comments 

	vivo
	Alt.1 is clear and correctly reflect the original intention of DCM’s proposal based on our understanding.
For Alt.2, we share QC’s views that it is difficult to interpret “would transmit a PUCCH” and the correction seems intend for potential UCI multiplexing which is not the original intention.
For Alt.3, it is also hard to interpret what “available” means.

	Samsung
	The “would transmit” is the typical expression used in the specification to set up conditions for resolving collisions (not necessarily for multiplexing, but also for dropping) – we don’t understand the cause for confusion.
The TP from Huawei allows for SR/CSI resources to be on the PUCCH-SCell and seems to be a self-evident statement (how could a UE transmit a PUCCH if the PUCCH resource is not available – also, what is “available PUCCH resource” need to be defined)
The TP from Nokia also implies that CSI/SR can be on the PUCCH-sSCell and has some problems with the syntax (e.g. what is “CSI/SR PUCCH”?) and the text is abstract and does not refer to a UE doing a procedure.

	LG
	We still think it would be sufficient to have conclusion for this issue. 
Regarding alternatives, our view is following.
For Alt. 2, it assume the case that both PUCCHs in PCell and PUCCH-SCell are collided in a same slot. We think this condition is not necessary for this issue.
For Alt. 3, as other companies mentionend, it should be defined what available PUCCH resource means.
For Alt. 1, it seems clear and correctly reflect the main concern. But it seems not necessary since if UE consider PUCCH-SCell is a serving cell for PUCCH transmission, UE should use CSI/SR configuration in PUCCH-SCell. CSI/SR in PCell should not be considered in that case. 


	DOCOMO
	Support Alt 1.
Regarding Alt 2, we share same understanding as LG that Alt 2 assumes the case that both PUCCHs in PCell and PUCCH-SCell are collided in a same slot. What if for the case when there is PUCCH with SR/CSI only on PUCCH-SCell and the semi-static pattern indicates PCell for that time? We don’t think Alt 2 captures our original intention for clarification.
Regarding Alt 3, share same view as vivo that “available resource” is not clear.

	Huawei/Hisi
	As per our understanding, the ‘available’ is clear that the resources are configured on the indicated Cell.
As in the previous conclusion, the UE first determine the availability of the cell according to the cell pattern, then performans the (potential) UCI multiplexing and UCI (i.e., CSI/SR here) transmission. So the UE will not even judge whether there is CSI resource on the non-indicated cell, i.e., ‘For a CSI/SR PUCCH resource in a slot on a cell different…’. 
	Conclusion 
Semi-static PUCCH cell switching, i.e. the PUCCH cell determination based on the time-domain pattern, should be performed before UCI multiplexing/prioritization. 
· No RAN1 specification impact



If other companies are concerned about the wording of ‘available’, I would make the following changes.
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration, by using if the PUCCH resources for HARQ-ACK, CSI, and/or SR are available on the indicated PCell or PUCCH-sSCell. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.




2.8.4 3rd Approval round 
It seems that most companies prefer Alt. 1 from DOCOMO, let’s see if this agreeable here. Some additional moderator comments from the 2nd round discussions: 
· Clearly the Samsung formulation would not have worked, as the issue of the not transmitting the SR/CSI is independent if HARQ is transmission on the indicated cell (as we apply the t-domain pattern here) as LG & DCM pointed out. And this is not only about SR/CSI on PCell but the cell for PUCCH transmission not indicated by the pattern at that time. 
· On the HW proposal, as vivo pointed out it is hard to say what ‘available’ means. Moreover, the pattern would apply anyhow at least for HARQ, independently if for SR & CSI resources are configured. 
· Moderator just change the last part of the sentence from ‘the SR/CSI PUCCH’ to ‘the SR/CSI PUCCH with SR or CSI’ – not shown as track changes below (not strike out for potential agreement referencing). 

So let’s see if we can agree the Alt. 1 proposal here: 

Mod Proposal 2.8.3: Adopt the following TP to 38.213 for the editor’s CR:  
	Reason for change: Clarify the handling of SR and CSI 

	<unchanged part omitted>
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. For a CSI/SR PUCCH resource transmission with CSI or SR in a slot on a cell different from the cell indicated for PUCCH transmissions during the slot of the reference SCS configuration, the PUCCH with CSI or SR would not be transmitted. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
<unchanged part omitted>




	Supporting companies 
	QC, ZTE, vivo, DOCOMO	

	Objecting companies
	Samsung (OK if inaccuracies are cleared)



	Company
	Comments 

	Samsung
	We would be OK with the TP subject to amendements to avoid the issues that were previously mentioned: 
a) Remove allowing that PUCCH with CSI/SR can be on the PUCCH-sSCell 
b) Use defined terminology for the undefined “CSI/SR PUCCH resource” (e.g. can be “For a PUCCH transmission with SR or CSI …”)

	Moderator
	@Samsung: we have an agreement that we support CSI & SR on PUCCH-sSCell from RAN1#106-e– so this would need to be there (no need to overturn this agreement): 
Agreement
Semi-static PUCCH carrier switching is applicable to all UCI types incl. HARQ-ACK, SR and CSI. 
I try to update the text with the other suggestion (b): 
For a CSI/SR PUCCH resource transmission with CSI or SR in a slot on a cell different from the cell indicated for PUCCH transmissions during the slot of the reference SCS configuration, the PUCCH with CSI or SR would not be transmitted.

Let’s see if this could acceptable by companies!

	Ericsson
	We agree with Samsung that the description should be improved. Therefore, we suggest the modification below to address the concern.
We also suggest to add the new sentence at the end of the paragraph since by then, it is clear which slot on PUCCH-sCell would be used for PUCCH transmission and there is no need to repeat that. Basically, we set-up first the framework. I also added “indicarted by the pattern” to not confused by dynamic indication. Then, we add the exception.
The suggestion is as the following (on top of Moderator’s suggestion):

A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell. The UE would not transmit a PUCCH transmission with CSI/SR in a slot on a cell if the pattern indicates a different cell for PUCCH transmissions during the slot.


	QC
	No strong opinion here. Either way seems fine to us. But just wondering is it a good idea to emphasize a PUCCH transmission with CSI/SR, as someone may ask: what about PUCCH transmission with A/N? Can it be transmitted on a cell if the pattern indicates a different cell? Of course, not. But the added sentence seems implies so?
Not sure if my suggestion will cause more trouble/discussion. But can we consider the following:

A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell. The UE would not transmit a PUCCH transmission with CSI/SR in a slot on a cell if the pattern indicates a different cell for PUCCH transmissions during the slot.

	Samsung2
	We think the TP from Nokia still has problems (inaccuracies not cleared) because: 
a) It says PUCCH transmission with CSI or SR. There is no such transmission – it is dropped – that is why “would transmit” is used in such cases.
b) It still allows for the PUCCH-sSCell as a cell for possible PUCCH transmission with CSI or SR. 
c) (minor), since the specs are about the UE, it should be “the UE does not transmit PUCCH with CSI or SR” instead of “the PUCCH with CSI or SR would not be transmitted would not be transmitted”.

The TP from Qualcomm above is fine to us with the following revision.
The UE does would not transmit a PUCCH transmission with CSI/SR in a slot on a cell the PCell if the pattern indicates a different cell the PUCCH-sSCell for PUCCH transmissions during the slot.

	vivo
	We are fine with the TP from QC with revisions by Samsung .

	ASUSTeK
	Share view with vivo.

	Huawei/Hisi
	Fine with Samsung or QC version as a more general description.

	Moderator
	It seems that the QC & Samsung versions simplifying the description are a very good way forward, but the moderator would still like to point out that the issues highlighted by DOCOMO in their paper are not just present for a SR/CSI PUCCH resource on PCell, but also the other way around – if there is a SR/CSI PUCCH resource on PUCCH-sSCell this is not expected, right?
So going for the PCell only would not be correct? Companies please provide  your input below if you think restricting this ‘the UE does not transmit on PCell’ is sufficient (Alt. 1 below) or if we still need to capture also the case of SR/CSI on PUCCH-sSCell that is not transmitted if pattern indicates PCell (Alt. 2)

Alt. 1: restriction for SR/CSI on PCell is sufficient – i.e. the Samsung version: 
The UE does not transmit a PUCCH in a slot on the PCell if the pattern indicates the PUCCH-sSCell for PUCCH transmission during the slot.

Alt. 2: we need the restriction for both, SR/CSI on PCell and PUCCH-sSCell – i.e. 
The UE does not transmit a PUCCH in a slot on a cell if the pattern indicates a different cell for PUCCH transmission during the slot.


	Nokia/NSB
	Alt. 2 – the problem / issue exists both for PCell and PUCCH-sSCell. 

	vivo
	Agree with Moderator’s views, we support Alt.2. 

	DOCOMO
	We support Alt 2 of the moderator’s latest proposal. If going with Alt 1, following questions are raised:
· Can CSI/SR PUCCH resource configured on PUCCH-sCcell? 
· If yes, it should also be clarified that UE doesn’t transmit a PUCCH in a slot on PUCCH-Scell if the pattern indicates PCell for PUCCH cell switching during the slot. The we go to Alt 2.
If no, then how to understand semi-static PUCCH cell switching supported for all UCI types as we agreed in RAN1#106-e?

	ZTE
	Support Alt.2

	LG
	Support Alt. 2. 




2.8.4 4th Approval round 
Looking at the input, the text from Samsung seems to be fine, but companies think we should go for Alt. 2, as we also support SR & CSI on PUCCH-sSCell. So the Alt. 2 is proposed here to be agreed. Companies supporting Alt. 2 above are pre-filled below: 

Proposal 2.8.4: Adopt the following TP to 38.213 for the editor’s CR:  
	Reason for change: Clarify the handling of SR and CSI 

	<unchanged part omitted>
9.A	PUCCH cell switching
This clause is applicable when a UE is provided a PUCCH-sSCell by pucch-sSCell and the PUCCH-sSCell is activated and does not have a dormant UL/DL active BWP. 
A UE can be provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern. Each bit of the pattern corresponds to a slot for a reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon for the PCell with a value of '0' or a value of '1' indicating, respectively, the PCell or the PUCCH-sSCell as the cell for PUCCH transmissions during the slot of the reference SCS configuration. The UE does not transmit a PUCCH in a slot on a cell if the pattern indicates a different cell for PUCCH transmission during the slot. A slot on the active UL BWP of the PUCCH-sSCell does not overlap with more than one slot on the active UL BWP of the Pcell. If a slot for the active UL BWP of the PCell overlaps with more than one slot on the active BWP of the PUCCH-sSCell and the UE would transmit a PUCCH on the PUCCH-sSCell, the UE considers the first of the overlapping slots for the PUCCH transmission on the PUCCH-sSCell.
<unchanged part omitted>




	Supporting companies 
	Nokia/NSB, vivo, DOCOMO, ZTE, LG, 

	Objecting companies
	




	Company
	Comments 

	
	

	
	

	
	

	
	




2.9 SPSdef#1: Timeline for Dropping Deferred SPS HARQ
2.9.1 Companies inputs 
The following input is provided by Huawei/HiSi in R1-2203072: 
	One remaining issue for SPS HARQ-ACK deferral is the timeline behavior on updating the HARQ-ACK information/payload bits when SPS HARQ-ACK deferral collides a new expected HARQ-ACK transmission corresponding to the same HARQ ID. The following proposal was raised in previous meeting, but no agreements were achieved.
	Mod Proposal 2.2.2: For SPS HARQ-ACK deferral, further clarify the timeline behavior on top of the earlier RAN1#105-e agreement with the following additions in green:
	Agreement: To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receive PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped at the PUCCH/PUSCH that would carry the HARQ-ACK associated with the PDSCH expected to be received.
· Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID





To achieve the same assumption of CB size between gNB and UE side, the exact time point for the UE to drop the original HARQ-ACK bit should be specified. An example is shown in Figure 1, where the UE generates the SPS HARQ-ACK for SPS PDSCH#1 at PUCCH#1, and defers it due to collision with DL. A new PDSCH#2 is then scheduled with the same HARQ ID as PDSCH#1, and its HARQ-ACK is supposed to be transmitted at PUCCH#2. The UE will 1) update the HARQ-ACK buffer according to the new PDSCH#2, and 2) drop the SPS HARQ-ACK bits for the collided PDSCH#1, but when it shall drop the SPS HARQ-ACK bit need to be discussed.
 [image: ]
[bookmark: _Ref95490717]Figure 1 – Illustration of timeline on updating the HARQ-ACK information and payload
From gNB’s perspective, it does not care when the UE updates the HARQ ID buffer, since anyway it will ignore the HARQ-ACK for PDSCH#1 after transmitting PDSCH#2 and expect to read the accurate/updated HARQ-ACK information for PDSCH#2 as late as PUCCH#2. However, it has to be aware of the time point when the UE drops the SPS HARQ-ACK bits for PDSCH#1, since ambiguity of the total payload would occur between gNB and UE otherwise. E.g., if the gNB schedules another DG PUCCH (payload = X bis) before PUCCH#2, it does not know if the 1 bit SPS HARQ-ACK payload has been dropped or not, so it is faced with two hypotheses: X bits (UE decoded PDSCH#2) or X+1 bits (UE has not decoded PDSCH#2). Blind decoding of such two different payload sizes is not desired.
From UE’s perspective, it is not desired to introduce addition HARQ-ACK buffer, so it will update the HARQ buffer by replacing the HARQ-ACK for PDSCH#1 with HARQ-ACK for PDSCH#2. It should be noted that the spec does not specify the time point on when the UE finishes the decoding of PDSCH#2 and generates the corresponding HARQ-ACK in the HARQ buffer, and when the UE updates the HARQ buffer for that HARQ ID is implementation. However, as the UE will anyhow transmit the HARQ-ACK for PDSCH#2 at PUCCH#2 as per the scheduling, it can be guaranteed that the UE has definitely finished the HARQ buffer updating at PUCCH#2.
Based on the discussions during last meetings, there are three candidate options for this issue:
· Option 1: The deferred SPS HARQ bit(s) are dropped at the PUCCH/PUSCH (i.e., PUCCH#2 in Figure 1) that would carry the HARQ-ACK associated with the PDSCH expected to be received (i.e., PDSCH#2 in Figure 1).
· Option 2: The deferred SPS HARQ bit(s) are dropped (up to UE implementation) when the PDSCH of the same HARQ process ID is received.
· Option 3: The deferred SPS HARQ bit(s) are dropped from a PUCCH or PUSCH in the target /earliest second slot if the PUCCH or PUSCH satisfies the Rel-15 multiplexing timeline for the PDSCH.
For Option 2, the problem is that gNB does not know when the UE will drop the SPS HARQ-ACK bits if PDSCH#2 is DG PDSCH, since the decoding time of the PDSCH is subject to UE implementation as previously mentioned. Thus the payload ambiguity issue exists.
For Option 3, it imposes a new processing order of HARQ-ACK generation on UE. It should be noted that the Rel-15 timeline is specified for the gNB to perform the scheduling to warrant there is enough time for UE to generate HARQ-ACK, but the UE does not necessarily need to start processing as soon as receiving the PDSCH. E.g., the UE can perform the PDSCH decoding and HARQ-ACK generation based on a time budget reserved before PUCCH#2, instead of starting the PDSCH decoding and HARQ-ACK generation immediately after the scheduled PDSCH#2. Therefore, the UE may not have generated the new HARQ-ACK at Rel-15 timeline after PDSCH#2 following the legacy implementation order.
Therefore, Option 1 can be considered as a reasonable solution for both UE and gNB. The time point for the UE to drop the original HARQ-ACK bit can be PUCCH#2, at which time it has definitely finished generating the new HARQ-ACK as analyzed. Before that time, the UE will not drop that payload bit to avoid CB size misalignment with gNB, but can update its information up to implementation, as gNB only reads the updated HARQ information at PUCCH#2.
Based on above discussion, following proposal is provided:
Proposal 1: For SPS HARQ-ACK deferral, further clarify the timeline behavior on top of the earlier RAN1#106-e agreement with the following additions in green:
	Agreement: To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receive PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped at the PUCCH/PUSCH that would carry the HARQ-ACK associated with the PDSCH expected to be received.
· Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID
· Note: when the UE updates the HARQ buffer of that HARQ Process ID is implementation








The following input is provided by QC in R1-2204982: 

	At #108bis-e meeting, the issue of the UE timeline for the replacement of deferred SPS HARQ bit(s) with new HARQ bit(s) within a given HARQ Process is mentioned [2].  The example of Figure 1 was presented and the ambiguity on what is finally transmitted by the UE was described. At a given slot PUCCH 1 that carries SPS HARQ feedback for SPS PDSCH 1 collides with DL. SPS is configured with SPS HARQ deferral and therefore SPS HARQ having collided with DL is deferred to the “1st available PUCCH resource”. While UE tries to find the “1st available PUCCH resource” for the deferred SPS HARQ bit(s), the UE receives a new DCI for DG PDSCH 2. The HARQ feedback for this PDSCH 2 is scheduled in the same HARQ process ID, in which the deferred SPS HARQ bits are stored. According to the #106-e agreement:
	Agreement
· For SPS HARQ-ACK deferral, confirm the RAN1#104b-e working assumption with the following updates in RED:
· (working assumption) To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receives PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped. 
· Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID



the UE drops the deferred SPS HARQ bit(s) stored in this given HARQ Process upon reception of PDSCH 2 and upon decoding of the corresponding DCI that points to the same HARQ Process ID in which deferred SPS HARQ bit(s) are stored, then, the UE starts the procedure of dropping the deferred SPS HARQ bit(s) and replacing them with the new HARQ bit(s). The UE timeline for the replacement of the deferred SPS HARQ with the new HARQ bit(s) is Tproc,x in Figure 1. During this time period, the UE receives another DCI for a PDSCH 3 and for its associated HARQ CB. The new HARQ CB that corresponds to PDSCH 3 is multiplexed with the HARQ CB that corresponds to PDSCH 2. The UE timeline for multiplexing these two HARQ CBs is Tproc,y in Figure 1. At the beginning of this procedure of HARQ CBs multiplexing, two cases exist:
· The UE has managed to replace the deferred SPS HARQ with the new HARQ bit(s) that correspond to PDSCH 2
· The has not managed to replace the deferred SPS HARQ with the new HARQ bit(s) that correspond to PDSCH 2.

In the first case, the UE multiplexes the HARQ CB for PDSCH 3 with the HARQ CB that corresponds to PDSCH 2. In the second case, the UE multiplexes the HARQ CB for PDSCH 3 with the deferred SPS HARQ CB. This creates an ambiguity at the network, in which two different total HARQ CBs might be received. This ambiguity is solved if the network is aware of the exact UE timeline for dropping the deferred SPS HARQ bit(s) and replacing it with new HARQ bit(s). The wisest option is to consider the same time as the one used by the UE to multiplex HARQ with PUSCH, which is the most demanding case in terms of UE processing timeline. Therefore, the proposal below:


[bookmark: _Ref86936507]Figure 1: UE behavior for replacement of deferred SPS HARQ bits with new HARQ bits in a given HARQ Process ID; eventual ambiguity at the network arising from the fact that the network does not know the exact timeline for replacing the deferred SPS HARQ bit(s) with new HARQ bit(s).
Proposal 1: For SPS HARQ-ACK deferral, further clarify the timeline behaviour on top of the earlier RAN1#105-e agreement with the following additions in green:
Agreement: To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receive PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped according to the Rel. 15 UE timeline for PUSCH preparation, i.e. after Tproc,2.
· Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID





2.9.2 3rd to 5th round of email discussions
There had been the note of ‘no further discussion’ in the agreement. There had been some comments in the preparation phase that we should not re-open the discussions (based on the note of the agreement referred above), let’s check the overall willingness to define a timeline there. 
Question 2.9.1: Do you support defining a timeline for dropping HARQ bit(s) for SPS HARQ-ACK deferral in case the HARQ process is to be re-used? 
	Yes 
	QC, OPPO, Spreadtrum

	No
	Huawei/Hisi,ZTE, LG



	Company
	Comments 

	vivo
	We are open for the discussion if it is justified. 

	Huawei/Hisi
	When does the UE finish the decoding of PDSCH2 and generates HARQ-ACK in the buffer is implementation as long as it is ready at PUCCH2. It is incorrect understanding that the UE immediately process the PDSCH reception as soon as the arrival of the PDSCH. In the figure below, the UE may start processing PDSCH2 in any time between PDSCH2 and PUCCH2. That means the UE may get the HARQ ready after the red dashed line. In that sense, it cannot update the buffer with PDSCH2 HARQ-ACK at the red dashed line. 
[image: ]

	Nokia/NSB
	We would not block progress if large majority of companies think this should be supported. 
Bit puzzled about the HW reply, as defining a slot is basically also some type of timeline.

	ZTE
	This issue has been discussed but no consense achieved. We are open to discuss if we can achieve agreement smoothly.

	QC
	The explanation of HW “the UE may start processing PDSCH2 in any time between PDSCH2 and PUCCH2. That means the UE may get the HARQ ready after the red dashed line” is the justification why a timeline is needed.

	LG
	We share ZTE’s view. It is not desirable to re-open the discussion which had no consense on justification, but we wouldn’t block the discussion. 

	Moderator
Continuation in 4th round
	This is slightly non-conclusive if something would need acceptable or not. So before closing this (without reaching consensus), let’s see if further input is available or if companies would change their mind here. 

	
	



Question 2.9.2: If RAN1 agrees to define a timeline, which of the following do you prefer?
· Alt. 1 (QC): the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped according to the Rel. 15 UE timeline for PUSCH preparation, i.e. after Tproc,2.
· Alt. 2 (HW): the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped at the PUCCH/PUSCH that would carry the HARQ-ACK associated with the PDSCH expected to be received.

	Alt. 1
	Vivo, Samsung, QC, OPPO, Spreadtrum

	Alt. 2
	vivo Huawei/Hisi, Nokia/NSB, DOCOMO, CATT

	Other
	 



	Company
	Comments 

	vivo
	Both alternatives can slove the ambiguity on the codebook size for gNB, so we are fine with either one. 

	Huawei/Hisi
	The intention of the Alt.2 is to avoid gNB misunderstanding of the payload size. But as it is very corner case, if there is no concensus, we are also fine with the original agreement with not any change. 

	Samsung
	The multiplexing happens according to the timeline, not at the time of the transmission – it is too late to drop at that time. However, depending on the wording, Alt. 1 and Alt. 2 may end up being equivalent.

	QC
	The multiplexing happens according to the timeline of dropping/replacing deferred SPS HARQ and not at the time of PUCCH transmission.

	OPPO
	Share view as Samsung/QC that multiplexing happens no later than Tproc before starting symbol of PUCCH/PUSCH. So Timeline definition is necessary. 
In addition, Alt 2 requires more buffer to store HARQ-ACK information, so it’s not our preference.

	Moderator
Continuation in 4th round
	This is slightly non-conclusive if something would need acceptable or not. So before closing this (without reaching consensus), let’s see if further input is available or if companies would change their mind here. 

	
	

	
	

	
	





2.10 eType3#2: Enh. Type 3 CB construction with per cell and per HARQ process configuration
2.10.1 Companies inputs 
The following input has been provided by companies: 
The following input is provided by vivo in R1-2203513: 

	In [2], codebook determination for enhanced Type-3 codebook mainly reuses that for Rel-16 Type-3 codebook, except for some special handling, which is referenced as below for convenience.
-------------------------------------------------------Start of text in [2]-----------------------------------------------------------
9.1.4	Type-3 HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
while 
……
 
end while
 
 
end while
……
If 
-	a UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, and
-	the CRC of the DCI is scrambled by a C-RNTI or an MCS-C-RNTI, and
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in the DCI format are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in the DCI format are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in the DCI format are equal to 0 or 1
the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. If the UE is provided pdsch-HARQ-ACK-enhType3List and the DCI format includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is provided by the value of MCS field in the DCI format. The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in clause 10.2 by replacing "SPS PDSCH release" with "DCI format". 
……
-------------------------------------------------------End of text in [2]-----------------------------------------------------------
Based on the following agreement achieved during RAN1#107-e meeting, it can be understood that serving cell indexes for the subset of serving cells, as well as HARQ process numbers for the subset of configured HARQ processes for a serving cell, involved in an enhanced Type-3 codebook, may not be consecutive. But according to the corresponding text in [2], which is listed above for convenience, the configuration of an enhanced Type-3 codebook only provides a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell , and the indexes of the indicated serving cells, as well as the numbers of the indicated HARQ processes for each indicated serving cell, are regarded as consecutive, based on the text highlighted in yellow background. In other words, there is a mismatch between the agreement(s) and corresponding description in [2].
Agreement
One enhanced Type 3 HARQ-ACK codebook is RRC configured either as:
1. a subset of CC, i.e., all HARQ processes of the subset of CCs are part of the codebook, OR
pdsch-HARQ-ACK-enhType3perCC
Configure the one enhanced Type 3 HARQ-ACK codebook using per CC configuration
(1..maxNrofServingCells) of Integer (0,1)
1. a subset of configured HARQ processes per CC, i.e., different subsets of HARQ processes can be configured for each CC.
pdsch-HARQ-ACK-enhType3perHARQ
Configure the one enhanced Type 3 HARQ-ACK codebook using a per HARQ process and CC configuration
(1..maxNrofServingCells) of Bit String (Size (16))



To resolve the above issue, the following TP can be considered, with the modified text in red.
-------------------------------------------------------Start text proposal-----------------------------------------------------------
Reason for change: Serving cell indexes for the subset of serving cells, as well as HARQ process numbers for the subset of configured HARQ processes for a serving cell, involved in an enhanced Type-3 codebook, may not be consecutive. But based on the description for pseudo code of (enhanced) Type-3 codebook in TS38.213v17.1.0, the configuration of an enhanced Type-3 codebook only provides a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell , and the indexes of the indicated serving cells, as well as the numbers of the indicated HARQ processes for each indicated serving cell, are regarded as consecutive.
Summary of change: Determine an enhanced Type-3 codebook based serving cell indexes for the subset of serving cells, as well as HARQ process numbers for the subset of configured HARQ processes for a serving cell, involved in the enhanced Type-3 codebook, where the serving cell indexes and/or HARQ process numbers may not be consecutive.
Consequences if not approved: There is a mismatch between the specification and agreement. 

9.1.4	Type-3 HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines for each configured serving cell  if at least one configured HARQ process for it is involved in the Type-3 HARQ-ACK codebook determination, and when applicable, determines if HARQ process number  for serving cell  is involved in the Type-3 HARQ-ACK codebook determination,  a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
if the UE is not provided pdsch-HARQ-ACK-enhType3List, or, if the UE is provided pdsch-HARQ-ACK-enhType3List and the UE determines that for serving cell  at least one configured HARQ process is involved in the Type-3 HARQ-ACK codebook determination
while 
if the UE is not provided pdsch-HARQ-ACK-enhType3List, or, if the UE is provided pdsch-HARQ-ACK-enhType3List and the UE determines that HARQ process number  for serving cell  is involved in the Type-3 HARQ-ACK codebook determination
……
end if
 
end while
end if
 
 
end while
……
If 
-	a UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, and
-	the CRC of the DCI is scrambled by a C-RNTI or an MCS-C-RNTI, and
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in the DCI format are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in the DCI format are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in the DCI format are equal to 0 or 1
the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. If the UE is provided pdsch-HARQ-ACK-enhType3List and the DCI format includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines for each configured serving cell  if at least one configured HARQ process for it is involved in the Type-3 HARQ-ACK codebook determination, and when applicable, determines if HARQ process number  for serving cell  is involved in the Type-3 HARQ-ACK codebook determination,a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is provided by the value of MCS field in the DCI format.  The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in clause 10.2 by replacing "SPS PDSCH release" with "DCI format".
……
--------------------------------------------------------End text proposal----------------------------------------------------------
Proposal 1: Consider the text proposal for enhanced Type-3 codebook determination in TS38.213.




The following input is provided by Samsung in R1-2203862: 
	In [2], it was identified that the current pseudo-code for the Rel-17 Type-3 HARQ-ACK codebook generation runs sequentially over cells indexes and over numbers of HARQ processes while the cell indexes or the numbers of HARQ processes that are applicable are provided by RRC (and indicated by the DCI format) and may not be sequential. That is a trivial issue to solve by having the pseudo-code run sequentially over the set of cells indexes, or over the set of HARQ processes, that is provided by RRC (and indicated by the DCI format). The required change is to replace “number” by “size of a set” and have the pseudo-code run over elements of the set.  

	[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300][bookmark: _Toc36498174][bookmark: _Toc45699200][bookmark: _Toc92093842]9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number size of a set of indicated serving cells  and a numbersize of a set of indicated numbers of HARQ processes  for each indicated serving cell and each indicated HARQ process number from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the numbersize of the set of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index in the set of serving cells
Set  – HARQ process number index in the set of numbers of HARQ processes
Set  – TB index
Set  – CBG index
Set 
while  
…







The following input is provided by LG in R1-2204616: 
	In the previous meeting, an issue on spec description for HARQ-ACK codebook determination was raised in [2]. The issue is that the two different ways to configure one enh. Type 3 CB (using either pdsch-HARQ-ACK-enhType3perCC or pdsch-HARQ-ACK-enhType3perHARQ) are currently not captured in the specifications. 
The reason of the problem is that discrete cell and HARQ process sets are not considered in pseudo code. In order to solve this problem, we propose following text proposal. In the text proposal, we re-define set c and set h according to the indicated enhanced type-3 sub-codebook, and change declaration position of set h so that set h can be re-defined for each serving cell. 
Proposal #4: The following TP to 38.213 is endorsed for the editor’s CR:
	[bookmark: _Toc99993818]9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set  . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index : lower indexes correspond to lower RRC indexes of corresponding cell in the indicated entry in pdsch-HARQ-ACK-enhType3List if the UE is provided pdsch-HARQ-ACK-enhType3List
Set  – HARQ process number 
Set  – TB index
Set  – CBG index
Set 
while 
Set  – HARQ process number : lower indexes correspond to lower HARQ process number of corresponding HARQ process for serving cell  in the indicated entry in pdsch-HARQ-ACK-enhType3List if the UE is provided pdsch-HARQ-ACK-enhType3List

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







2.10.2 2nd round of email discussions
Clearly a changes is needed, so let’s try to check about which direction this could be going. So the following TPs have been suggested: 

TP#1 by vivo: 
	9.1.4	Type-3 HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines for each configured serving cell  if at least one configured HARQ process for it is involved in the Type-3 HARQ-ACK codebook determination, and when applicable, determines if HARQ process number  for serving cell  is involved in the Type-3 HARQ-ACK codebook determination,  a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
if the UE is not provided pdsch-HARQ-ACK-enhType3List, or, if the UE is provided pdsch-HARQ-ACK-enhType3List and the UE determines that for serving cell  at least one configured HARQ process is involved in the Type-3 HARQ-ACK codebook determination
while 
if the UE is not provided pdsch-HARQ-ACK-enhType3List, or, if the UE is provided pdsch-HARQ-ACK-enhType3List and the UE determines that HARQ process number  for serving cell  is involved in the Type-3 HARQ-ACK codebook determination
……
end if
 
end while
end if
 
 
end while
……
If 
-	a UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, and
-	the CRC of the DCI is scrambled by a C-RNTI or an MCS-C-RNTI, and
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in the DCI format are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in the DCI format are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in the DCI format are equal to 0 or 1
the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. If the UE is provided pdsch-HARQ-ACK-enhType3List and the DCI format includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines for each configured serving cell  if at least one configured HARQ process for it is involved in the Type-3 HARQ-ACK codebook determination, and when applicable, determines if HARQ process number  for serving cell  is involved in the Type-3 HARQ-ACK codebook determination,a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is provided by the value of MCS field in the DCI format.  The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in clause 10.2 by replacing "SPS PDSCH release" with "DCI format".
……
-----------------------------------------------------End text proposal--------------------------------------------------------



TP#2 by Samsung: 

	9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number size of a set of indicated serving cells  and a numbersize of a set of indicated numbers of HARQ processes  for each indicated serving cell and each indicated HARQ process number from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the numbersize of the set of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index in the set of serving cells
Set  – HARQ process number index in the set of numbers of HARQ processes
Set  – TB index
Set  – CBG index
Set 
while  
…
------------------------------------------------------End text proposal----------------------------------------------------------




TP#3 by LG: 
	9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set  . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index : lower indexes correspond to lower RRC indexes of corresponding cell in the indicated entry in pdsch-HARQ-ACK-enhType3List if the UE is provided pdsch-HARQ-ACK-enhType3List
Set  – HARQ process number 
Set  – TB index
Set  – CBG index
Set 
while 
Set  – HARQ process number : lower indexes correspond to lower HARQ process number of corresponding HARQ process for serving cell  in the indicated entry in pdsch-HARQ-ACK-enhType3List if the UE is provided pdsch-HARQ-ACK-enhType3List
-----------------------------------------------------End text proposal---------------------------------------------------------




Question 2.10.1: Do you think a change is needed – and if so, which of the following TPs (TP1 / TP2 / TP3) do you prefer?
	No change 
Needed
	

	TP#1 (vivo)
	Vivo, Nokia/NSB, DOCOMO

	TP#2 (Samsung)
	Samsung Huawei/Hisi, Nokia/NSB, Intel,OPPO, ZTE, DOCOMO, CATT

	TP#3 (LG)
	Samsung, LG, QC

	Other
	



	Company
	Comments 

	vivo
	Both TP#2 and TP#3 are generally simple. But there are some points need to be addressed.
For TP#2, 
· The definition of h is modified as “HARQ process number index in the set of numbers of HARQ processes” before the pseudo code, while in the pseudo code starting from “while ”, “HARQ process number h” is used. It is not consistent. 
· With the proposed change, an additional mapping at the UE side is needed to set up the association between a local index of the set of numbers of HARQ processes and a HARQ process number of the serving cell, but this mapping is implicit and not specified by the specification
For TP#3, 
· “HARQ process number” is re-defined as a local index of the set of HARQ process numbers for serving cell c temporarily for the pseudo code.  However, “HARQ process number” is usually used to directly indicate a unique HARQ process number of a serving cell, e.g. in DCI format 0_0/0_1/1_0/1_1 as in other specification like 212. 
· It is better to improve the wording of “lower indexes correspond to lower RRC indexes of corresponding cell or lower indexes correspond to lower HARQ process number of corresponding HARQ process for serving cell ” to be more aligned with specification language. 

	Samsung
	Any change should be fixing a bug in the current pseudo-code instead of essentially having new pseudo-code. 

	LG
	We prefer TP #3. It would be also fine with changing “HARQ process number” to “HARQ process index” and any other improvement the wording in order to avoid ambiguity. 

	Nokia/NSB
	We prefer TP#1, but could be also fine with TP#2. But as noted by vivo, we would need to still adjust the size of the set for the HARQ process as well for the Samsung TP#2. 

	
	




2.10.3 3rd approval round (continuation of 3rd round of email discussions)
For 3rd approval round: as there had been no change needed, let’s just continue here on this one now officially as an approval round!
Based on the 2nd round of email discussions, a good majoriy of companies prefers the along the lines of TP#2. So let’s check in the 3rd round of email discussions which changes would be needed (at least vivo had some comments in the 2nd round). 
The moderator made the following changes to the TP of Samsung: 
· The yellow parts in the Samsung TP are not taken, as this is captured actually by already in the paragraph above now and referred through (green parts): 
	…. the UE determines a number size of a set of indicated serving cells  and a numbersize of a set of indicated numbers of HARQ processes  for each indicated serving cell and each indicated HARQ process number from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the numbersize of the set of configured serving cells or, when applicable, to 




· I tried to address the comment by vivo, that the HARQ process number needs to be correctly captured each time HARQ process h is mentioned in the pseudo-code. 

Proposal 2.11.2: Adopt the following TP to TS 38.213, Section 9.A for the editor’s CR 

	Reason for change: Serving cell indexes for the subset of serving cells, as well as HARQ process numbers for the subset of configured HARQ processes for a serving cell, involved in an enhanced Type-3 codebook, may not be consecutive. But based on the description for pseudo code of (enhanced) Type-3 codebook in TS38.213v17.1.0, the configuration of an enhanced Type-3 codebook only provides a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell , and the indexes of the indicated serving cells, as well as the numbers of the indicated HARQ processes for each indicated serving cell, are regarded as consecutive.
Summary of change: Determine an enhanced Type-3 codebook based serving cell indexes for the subset of serving cells, as well as HARQ process numbers for the subset of configured HARQ processes for a serving cell, involved in the enhanced Type-3 codebook, where the serving cell indexes and/or HARQ process numbers may not be consecutive.
Consequences if not approved: There is a mismatch between the specification and agreement. 

	<unchanged part omitted>
9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number size of a set of indicated serving cells  and a numbersize of a set of indicated numbers of HARQ processes  for each indicated serving cell and each indicated HARQ process number from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index in the set of serving cells
Set  – HARQ process number index in the set of numbers of HARQ processes
Set  – TB index
Set  – CBG index
Set 
while 
while 
if HARQ-feedbackEnabling-disablingperHARQprocess is not provided, or is provided and indicates enabled HARQ-ACK information for , or HARQ-feedbackEnablingforSPSactive is provided and  corresponds to a transport block in a first SPS PDSCH reception after an activation of SPS PDSCH receptions
if 
if 
while 
while 
= HARQ-ACK information bit for CBG  of TB  for HARQ process number index  in the set of numbers of HARQ processes of serving cell , if any; else, 
 
 
end while
= NDI value indicated in the DCI format corresponding to the HARQ-ACK information bit(s) for TB  for HARQ process number index  in the set of numbers of HARQ processes of serving cell , if any; else, 
 
 
 
end while
else
while 
= HARQ-ACK information bit for TB  for HARQ process number index  in the set of numbers of HARQ processes of serving cell , if any; else, 
 
= NDI value indicated in the DCI format corresponding to the HARQ-ACK information bit(s) for TB  for HARQ process number index  in the set of numbers of HARQ processes of serving cell , if any; else, 
 
 
end while
end if
 
else
if 
while 
if UE has obtained HARQ-ACK information for TB  for HARQ process number index  in the set of numbers of HARQ processes of serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception
while 
= HARQ-ACK information bit for CBG  of TB  for HARQ process number index  in the set of numbers of HARQ processes of serving cell  
 
 
end while
else
while 
 
 
 
end while
end if
 
 
end while
else
while 
if UE has obtained HARQ-ACK information for TB  for HARQ process number index  in the set of numbers of HARQ processes of serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception
if harq-ACK-SpatialBundlingPUCCH is not provided
= HARQ-ACK information bit for TB  for HARQ process number index  in the set of numbers of HARQ processes of serving cell  
else
= binary AND operation of the HARQ-ACK information bits corresponding to first and second transport blocks for HARQ process number index  in the set of numbers of HARQ processes of serving cell . If the UE receives one transport block, the UE assumes ACK for the second transport block
end if
 
 
else
 
 
 
end if
end while
end if
 
end if
end if
 
end while
 
 
end while
<unchanged part omitted>



	Supporting companies 
	vivo Huawei/Hisi, Samsung, LG, DOCOMO,OPPO, CATT, ZTE, Nokia/NSB

	Objecting companies
	



	Company
	Comments 

	vivo
	Thanks a lot moderator for addressing our comments. We still prefer our original TP for accuracy. But we can accept above TP.  

	
	

	
	

	
	





2.11 eType3#3: DCI field correction for Enh. Type 3 CB
2.11.1 Companies inputs 
LG identified the following needed correction of the DCI field name for the enh. Type 3 CB:
	9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index Enhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index Enhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-enhType3Index value is zero.
*** Unchanged text is omitted ***

the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. If the UE is provided pdsch-HARQ-ACK-enhType3List and the DCI format includes a Type3-subcodebook-index Enhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index Enhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-enhType3Index value is provided by the value of MCS field in the DCI format. The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in clause 10.2 by replacing "SPS PDSCH release" with "DCI format". 
--------------------------------------------------------End text proposal----------------------------------------------------------



2.11.2 1st Approval round
Clearly the identified change seems reasonable, looking at 38.212 there in Sec. 7.3.1.2.2 for DCI format 1_1 and 7.3.1.2.3 for DCI format 1_2:  
	-	Enhanced Type 3 codebook indicator - 0, 1, 2, or 3 bits.
-	0 bit if pdsch-HARQ-ACK-enhType3DCIfield is not configured;
-	 bits otherwise, where  is the number of entries in the higher layer parameter pdsch-HARQ-ACK-enhType3List.




Therefore, let’s try to see if we can agree the TP here directly: 

Proposal 2.11.1: Adopt the following TP to 38.213 Sec. 9.1.4, v17.1.0: 
	Reason for change: Correction to the DCI field name for the enhanced Type 3 codebook indication 

	Consequences if not approved: Wrong DCI field name for the enhanced Type 3 codebook indication

	9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-indexEnhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-indexEnhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-enhType3Index value is zero.
*** Unchanged text is omitted ***

the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. If the UE is provided pdsch-HARQ-ACK-enhType3List and the DCI format includes a Type3-subcodebook-indexEnhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-indexEnhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-enhType3Index value is provided by the value of MCS field in the DCI format. The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in clause 10.2 by replacing "SPS PDSCH release" with "DCI format". 
--------------------------------------------------------End text proposal----------------------------------------------------------



	Supporting companies 
	Vivo,OPPO, Nokia/NSB, Samsung, ZTE, LG Huawei/Hisi, CATT, NEC, DOCOMO, Ericsson

	Objecting companies
	



	Company
	Comments 

	
	

	
	

	
	

	
	




2.11.3 Outcome
The TP was accepted based on the following agreement: 
	Agreement
· Adopt the TP in Sec. 2.11.2 of R1-2205304 to 38.213 Sec. 9.1.4, v17.1.0 for the editor’s CR





2.12 HARQretx#1: One-shot HARQ-ACK retransmission and multi-DCI based multi-TRP
2.12.1 Companies inputs 
The following input has been provided by companies: 
DOCOMO in R1-2204343:
 
	For one-shot triggered HARQ-ACK retransmission, the HARQ-ACK CB to be retransmitted is determined based on the indicated HARQ_retx_offset. In RAN1#108-e, some companies proposed that further clarification is needed for multi-DCI based multi-TRP case. In multi-DCI based multi-TRP case, there are two HARQ-ACK feedback modes, i.e. separate HARQ-ACK feedback and joint feedback. 
· If ackNackFeedbackMode = separate, there can be HARQ-ACK CB PUCCHs for two TRPs in the same slot. It needs further clarification whether only one PUCCH is retransmitted or PUCCH transmissions for both TRPs are retransmitted. To simplify UE behavior, we think it is more reasonable to retransmit the HARQ-ACK CB for the TRP corresponding to the CORESETPoolIndex of the one-shot triggering DCI. 
· If ackNackFeedbackMode = joint, only one HARQ-ACK CB including HARQ-ACK information for both TRPs in one slot. Therefore, it is straightforward that HARQ-ACK information for both TPRs in the HARQ-ACK CB in the indicated slot will be retransmitted.
Proposal 5: For multi-DCI based multi-TRP case,
· If ackNackFeedbackMode = joint, HARQ-ACK information for both TPRs in the HARQ-ACK CB in the indicated slot will be retransmitted.
· If ackNackFeedbackMode = separate, HARQ-ACK CB for the TRP corresponding to the CORESETPoolIndex of the one-shot triggering DCI.
· TP#5 is adopted.
TP#5:
	<unchanged part omitted>
[bookmark: _Toc99993819]9.1.5	HARQ-ACK codebook retransmission 
With reference to slots of PUCCH transmissions on the primary cell and for Type-1 or Type-2 HARQ-ACK codebooks, a UE that transmitted or would transmit a PUCCH or a PUSCH with a first HARQ-ACK codebook in slot  can be indicated by a DCI format with CRC scrambled by a C-RNTI or a MCS-C-RNTI that does not schedule a PDSCH reception [4, TS 38.212] and is received in a PDCCH ending in slot , to transmit a PUCCH with the first HARQ-ACK codebook in slot , where slot  is after slot . The UE determines  and a resource for the PUCCH transmission as described in clauses 9.2.3 and 9.2.5. If the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE further determines a corresponding cell based on the periodic cell switching pattern as described in clause 9.A.
If the pdsch-HARQ-ACK-retx or pdsch-HARQ-ACK-retxDCI-1-2 field value in the DCI format 1_1 or 1_2, respectively, is '1', the UE determines slot  as  where  is determined by a one-to-one mapping in ascending order among the values of the MCS field in the DCI format 1_1 or 1_2 and the values from -7 to 24.
If the DCI format 1_1 or 1_2 includes a priority indicator field having a value, a priority value of first HARQ-ACK information in the first HARQ-ACK codebook is same as the value of the priority indicator field; otherwise, the priority value of the first HARQ-ACK information is zero.
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the first HARQ-ACK codebook is the HARQ-ACK codebook associated with the first CORESETs on on active DL BWPs of serving cells if the DCI format 1_1 or 1_2 belongs to the first CORESETs. Otherwise if the DCI format 1_1 or 1_2 belongs to the second CORESETs, the first HARQ-ACK codebook is the  HARQ-ACK codebook associated with the second CORESETs on on active DL BWPs of serving cells.
If the UE would also multiplex in the PUCCH transmission in slot  a second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information in the first HARQ-ACK codebook, the UE appends the first HARQ-ACK codebook to the second HARQ-ACK codebook. The UE determines to multiplex the second HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.
If in slot  the UE performs a procedure for deferring first HARQ-ACK information for SPS PDSCH receptions, as described in clause 9.2.5.4, and the first HARQ-ACK information has same priority value as a priority value indicated by the DCI format triggering the PUCCH transmission in slot , the UE multiplexes in the PUCCH transmission in slot  second HARQ-ACK information with the priority value that results in slot  according to the procedure in this clause, by appending the first HARQ-ACK information to the second HARQ-ACK information. If the UE would also multiplex in the PUCCH transmission in slot  third HARQ-ACK information with the priority value, the UE appends the second HARQ-ACK information followed by the first HARQ-ACK information to the third HARQ-ACK information. The UE determines to multiplex the third HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.
If in slot  the UE would transmit a first PUCCH with first HARQ-ACK information over more than one slot and a second PUCCH with second HARQ-ACK information over one or more slots, where the first and second HARQ-ACK information have same priority value, the UE multiplexes in the PUCCH transmission in slot  one of
-	the first HARQ-ACK information if the first PUCCH starts at an earlier slot than the second PUCCH, or
-	the second HARQ-ACK information if the second PUCCH starts at an earlier slot than the first PUCCH.
<unchanged part omitted>








Samsung in R1-2203862: 

	For HARQ-ACK codebook retransmission, the case that a UE 
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
was discussed in RAN1#108-e without conclusion (i.e. the M-TRP/M-DCI operation). It is trivial to include support for HARQ-ACK codebook retransmission per PUCCH for the two separate PUCCHs associated with the different values of coresetPoolIndex and follows as a direct consequence of HARQ-ACK codebook retransmission - a TP is provided below. 

	9.1.5	HARQ-ACK codebook retransmission 
With reference to slots of PUCCH transmissions on the primary cell and for Type-1 or Type-2 HARQ-ACK codebooks, a UE that transmitted or would transmit a PUCCH or a PUSCH with a first HARQ-ACK codebook in slot  can be indicated by a DCI format with CRC scrambled by a C-RNTI or a MCS-C-RNTI that does not schedule a PDSCH reception [4, TS 38.212] and is received in a PDCCH ending in slot , to transmit a PUCCH with the first HARQ-ACK codebook in slot , where slot  is after slot . The UE determines  and a resource for the PUCCH transmission as described in clauses 9.2.3 and 9.2.5. If the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE further determines a corresponding cell based on the periodic cell switching pattern as described in clause 9.A.
If the pdsch-HARQ-ACK-retx or pdsch-HARQ-ACK-retxDCI-1-2 field value in the DCI format 1_1 or 1_2, respectively, is ‘1’, the UE determines slot  as  where  is determined by a one-to-one mapping in ascending order among the values of the MCS field in the DCI format 1_1 or 1_2 and the values from -7 to 24.
If the DCI format 1_1 or 1_2 includes a priority indicator field having a value, a priority value of first HARQ-ACK information in the first HARQ-ACK codebook is same as the value of the priority indicator field; otherwise, the priority value of the first HARQ-ACK information is zero.
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the first HARQ-ACK codebook is associated with the first CORESETs or with the second CORESETs, as described in clause 9, when the UE receives the PDCCH providing the DCI format in a CORESET from the first CORESETs or from the second CORESETs, respectively. 
If the UE would also multiplex in the PUCCH transmission in slot  a second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information in the first HARQ-ACK codebook, the UE appends the first HARQ-ACK codebook to the second HARQ-ACK codebook. The UE determines to multiplex the second HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.








The following input is provided by QC in R1-2204982: 

	In the case of multi-DCI operation in multi-TRP setup, different TRPs can schedule PUCCH transmission on the same slot, even in case of PUCCH slot-based configuration. These different PUCCH transmissions can start at different symbols within the slot. Indicating only the PUCCH slot is not sufficient. 3GPP specifications should provide a mechanism to the UE to distinguish which of the eventually multiple HARQ CBs on the same slot is requested. This is possible by distinguishing at the UE the TRP from which the request for HARQ CB retransmission originated. The UE can identify the TRP from which HARQ CB reTx request originates by the CORESET the TRP uses. In this case, the UE can identify from which TRP the request for cancelled HARQ CB is received and hence the associated cancelled HARQ CB.
This option does not allow “cross-TRP” HARQ CB retransmission requests, i.e. HARQ CB retransmission request originating from TRP 1 pointing to a HARQ CB initially transmitted by TRP 2.
Proposal 8: For “triggered HARQ CB reTx” in case of multi-DCI configuration in multi-TRP, and for multiple HARQ CBs in the same slot, the UE identifies the requested HARQ CB for retransmission through the TRP from which the request originates; the TRP issuing the request for HARQ CB retransmission is identified via the CORESET pool index used for the DCI transmission. The UE retransmits the HARQ CB that is initially scheduled from the indicated TRP.





2.12.2 2nd round of email discussions
Looking at the two TPs provided by Samsung and DOCOMO, there seem to be good similarities here, with the following differences to be noted: 
	TP1 by DOCOMO: 
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the first HARQ-ACK codebook is the HARQ-ACK codebook associated with the first CORESETs on on active DL BWPs of serving cells if the DCI format 1_1 or 1_2 belongs to the first CORESETs. Otherwise if the DCI format 1_1 or 1_2 belongs to the second CORESETs, the first HARQ-ACK codebook is the  HARQ-ACK codebook associated with the second CORESETs on on active DL BWPs of serving cells.

	TP2 by Samsung: 	
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the first HARQ-ACK codebook is associated with the first CORESETs or with the second CORESETs, as described in clause 9, when the UE receives the PDCCH providing the DCI format in a CORESET from the first CORESETs or from the second CORESETs, respectively. 




Both TPs seem to have the same intention, but just very minor differences in the formulations: 
· DOCOMO in TP#1 handles each of the CORESETS (first & second) in separate sentences whereas Samsung in TP#2 handles them jointly leading to a slightly shorter formulation (blue parts). 
· DOCOMO in TP#1 describes DCI formats 1_1 and 1_2 directly, whereas Samsung in TP#2 only uses the formulation ‘the DCI format’ (yellow parts). Moderator comment: anyhow only (currently) DCI formats 1_1 and 1_2 are able to indicate HARQ-ACK CB re-transmission – therefore, there seems to be no real need to mention the DCI formats directly (… and in case additional DCI formats may be supported in the future, less changes would be needed)  no real need seen here. 
· Samsung refers to clause 9 (grey part), whereas DOCOMO does not refer to Section 9. 

The moderator thinks that the formulation by Samsung seems to be slightly more elegant (& compact) and suggests here to check if the Samsung formulation could be agreeable. 

Proposal 2.12.1: Adopt the following TP to 38.213 Sec. 9.1.5, v17.1.0: 
	Reason for change: Include the support for HARQ-ACK codebook re-transmission for multi-DCI operation in multi-TRP setup

	Consequences if not approved: HARQ-ACK codebook re-transmission for multi-DCI operation in multi-TRP setup not supported

	<unchanged part omitted>
9.1.5	HARQ-ACK codebook retransmission 
With reference to slots of PUCCH transmissions on the primary cell and for Type-1 or Type-2 HARQ-ACK codebooks, a UE that transmitted or would transmit a PUCCH or a PUSCH with a first HARQ-ACK codebook in slot  can be indicated by a DCI format with CRC scrambled by a C-RNTI or a MCS-C-RNTI that does not schedule a PDSCH reception [4, TS 38.212] and is received in a PDCCH ending in slot , to transmit a PUCCH with the first HARQ-ACK codebook in slot , where slot  is after slot . The UE determines  and a resource for the PUCCH transmission as described in clauses 9.2.3 and 9.2.5. If the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE further determines a corresponding cell based on the periodic cell switching pattern as described in clause 9.A.
If the pdsch-HARQ-ACK-retx or pdsch-HARQ-ACK-retxDCI-1-2 field value in the DCI format 1_1 or 1_2, respectively, is '1', the UE determines slot  as  where  is determined by a one-to-one mapping in ascending order among the values of the MCS field in the DCI format 1_1 or 1_2 and the values from -7 to 24.
If the DCI format 1_1 or 1_2 includes a priority indicator field having a value, a priority value of first HARQ-ACK information in the first HARQ-ACK codebook is same as the value of the priority indicator field; otherwise, the priority value of the first HARQ-ACK information is zero.
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the first HARQ-ACK codebook is associated with the first CORESETs or with the second CORESETs, as described in clause 9, when the UE receives the PDCCH providing the DCI format in a CORESET from the first CORESETs or from the second CORESETs, respectively. 
If the UE would also multiplex in the PUCCH transmission in slot  a second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information in the first HARQ-ACK codebook, the UE appends the first HARQ-ACK codebook to the second HARQ-ACK codebook. The UE determines to multiplex the second HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.
<unchanged part omitted>



	Supporting companies 
	Vivo, NEC, LG Huawei/Hisi, Nokia/NSB, ITRI, Sony, Intel,OPPO, ZTE, DOCOMO, CATT, Samsung, QC

	Objecting companies
	



	Company
	Comments 

	
	

	
	

	
	

	
	



2.12.3 2nd Approval round
In the 2nd round several companies were fine with the Samsung version, so let’s try to agree this by email. I prefilled company names that indicated support in 2nd round already (as unchanged). 
Proposal 2.12.1: Adopt the following TP to 38.213 Sec. 9.1.5, v17.1.0: 
	Reason for change: Include the support for HARQ-ACK codebook re-transmission for multi-DCI operation in multi-TRP setup

	Consequences if not approved: HARQ-ACK codebook re-transmission for multi-DCI operation in multi-TRP setup not supported

	<unchanged part omitted>
9.1.5	HARQ-ACK codebook retransmission 
With reference to slots of PUCCH transmissions on the primary cell and for Type-1 or Type-2 HARQ-ACK codebooks, a UE that transmitted or would transmit a PUCCH or a PUSCH with a first HARQ-ACK codebook in slot  can be indicated by a DCI format with CRC scrambled by a C-RNTI or a MCS-C-RNTI that does not schedule a PDSCH reception [4, TS 38.212] and is received in a PDCCH ending in slot , to transmit a PUCCH with the first HARQ-ACK codebook in slot , where slot  is after slot . The UE determines  and a resource for the PUCCH transmission as described in clauses 9.2.3 and 9.2.5. If the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE further determines a corresponding cell based on the periodic cell switching pattern as described in clause 9.A.
If the pdsch-HARQ-ACK-retx or pdsch-HARQ-ACK-retxDCI-1-2 field value in the DCI format 1_1 or 1_2, respectively, is '1', the UE determines slot  as  where  is determined by a one-to-one mapping in ascending order among the values of the MCS field in the DCI format 1_1 or 1_2 and the values from -7 to 24.
If the DCI format 1_1 or 1_2 includes a priority indicator field having a value, a priority value of first HARQ-ACK information in the first HARQ-ACK codebook is same as the value of the priority indicator field; otherwise, the priority value of the first HARQ-ACK information is zero.
If a UE
-	is not provided coresetPoolIndex or is provided coresetPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided coresetPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ackNackFeedbackMode = separate
the first HARQ-ACK codebook is associated with the first CORESETs or with the second CORESETs, as described in clause 9, when the UE receives the PDCCH providing the DCI format in a CORESET from the first CORESETs or from the second CORESETs, respectively. 
If the UE would also multiplex in the PUCCH transmission in slot  a second HARQ-ACK codebook with second HARQ-ACK information of same priority value as for the first HARQ-ACK information in the first HARQ-ACK codebook, the UE appends the first HARQ-ACK codebook to the second HARQ-ACK codebook. The UE determines to multiplex the second HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.
<unchanged part omitted>



	Supporting companies 
	Vivo, NEC, LG Huawei/Hisi, Nokia/NSB, ITRI, Sony, Intel,OPPO, ZTE, DOCOMO, CATT, Samsung, QC

	Objecting companies
	



	Company
	Comments 

	
	

	
	

	
	

	
	




2.12.4 Outcome
The TP was accepted based on the following agreement: 
	Agreement
Adopt the TP in Sec. 2.12.3 of R1-2205304 to 38.213 Sec. 9.1.5 for the editor’s CR




2.13 HARQretx#3: C-RNTI for one-shot HARQ-ACK retx triggering
2.13.1 Companies inputs 
The following input is provided by QC in R1-2204982: 

	In the meetings the following was agreed:
	Agreement
For one-shot HARQ-ACK re-transmission on PUCCH, triggering the HARQ-ACK CB re-transmission with a triggering DCI with CRC scrambled with the CS-RNTI is not supported. 



This was an agreement so as to avoid confusion or additional restrictions in the DCI fields interpretation with e.g., other DCI types not scheduling PDSCH such as DCI for SPS release. After this agreement, the CRC of the DCI scheduling HARQ CB retransmission can be scrambled with either C-RNTI or with MCS-RNTI. Considering that this DCI does not schedule new PDSCH, using MCS-RNTI for scrambling the CRC of the DCI is not meaningful. Moreover, it is better to limit unused options. Therefore, it is suggested not to scramble the CRC of the DCI scheduling HARQ CB retransmission with MCS-RNTI.
Proposal 7: The CRC of the DCI triggering HARQ CB retransmission is not scrambled with MCS-RNTI.




2.13.2 3rd round of email discussions
Only DCI formats 1_1 and 1_2 can trigger a HARQ-ACK CB re-transmission and DCI formats 1_1 & 1_2 are scrambled in general by C-RNTI, MCS-RNTI and CS-RNTI. 
We already clarified in RAN1#108-e, that a HARQ-ACK re-tx codebook triggering using the CS-RNTI is not supported, which currently leaves only the options of C-RNTI and MCS-RNTI. 
There had been feedback in the preparation round to further restrict this only to C-RNTI (not supporting scrambling by MCS-RNTI) may not be needed, but let’s simply check this using the same formulation as from RAN1#108-e agreement with MCS-RNTI (instead of CS-RNTI) as an agreement – and the related TP as well (as this simply removes the MCS-RNTI) : 

Proposal 2.13.1: For one-shot HARQ-ACK re-transmission on PUCCH, triggering the HARQ-ACK CB re-transmission with a triggering DCI with CRC scrambled with the MCS-C-RNTI is not supported.
· The following TP to Sec. 9.1.5 of 38.213 is to be captured in the editor CR
	<unchanged part omitted>
9.1.5	HARQ-ACK codebook retransmission 
With reference to slots of PUCCH transmissions on the primary cell and for Type-1 or Type-2 HARQ-ACK codebooks, a UE that transmitted or would transmit a PUCCH or a PUSCH with a first HARQ-ACK codebook in slot  can be indicated by a DCI format with CRC scrambled by a C-RNTI or a MCS-C-RNTI that does not schedule a PDSCH reception [4, TS 38.212] and is received in a PDCCH ending in slot , to transmit a PUCCH with the first HARQ-ACK codebook in slot , where slot  is after slot . 
<unchanged part omitted>




	Supporting companies 
	

	Objecting companies
	vivo, Nokia/NSB, Sony, Samsung, LG, CATT, Ericsson



	Company
	Comments 

	vivo
	One typo, MCS-RNTI should be MCS-C-RNTI.
There is no issue to use MCS-C-RNTI to trigger the HARQ-ACK codebook retransmission. Preclude it will have restriction at gNB side for configuration of MCS-C-RNTI.

	Nokia/NSB
	Agree with vivo. Took the liberty to fix the type (… on behalf of moderator / myself)  

	Sony
	MCS-C-RNTI allows the gNB to use a different set of MCS for the PDSCH.  Why do we need to restrict this?

	Samsung
	It is a gNB issue

	LG
	We don’t see the necessity of precluding MCS-C-RNTI. 

	Moderator comment
	There seems to be no consensus to support this change based on the inputs provided. Therefore, it seems there is no need to continue the related discussions here. 
If you think differently, please comment below – otherwise, this closes the discussions on this issue. 

	
	

	
	

	
	




2.14 Other#1: Correction to SPS HARQ timing with sub-slot PUCCH
2.14.1 Companies inputs 
The following input is provided by CATT in R1-2203434:
 
	[bookmark: OLE_LINK32][bookmark: OLE_LINK33]For HARQ timing defined in section 9.2.3 of TS38.213, the definition of slot  is given by the following paragraph. It has different definitions based on whether subslotLengthForPUCCH is provided. Hence, the additional definitions of slot  in the following paragraphs are not correct and should be removed. 
	If the UE is provided subslotLengthForPUCCH,  is the last UL slot for PUCCH transmission that overlaps with a PDSCH reception or with a PDCCH reception providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception; otherwise,  is the last UL slot for PUCCH transmission that overlaps with the DL slot  for the PDSCH reception or with the DL slot for the PDCCH reception in case of a DCI format that triggers a HARQ-ACK information report and does not schedule a PDSCH reception.



Proposal 5: Adopt the following TP for section 9.2.3 of TS38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178][bookmark: _Toc45699204][bookmark: _Toc99993823]9.2.3	UE procedure for reporting HARQ-ACK
In this clause, for the purpose of determining a PUCCH resource for a PUCCH transmission in a slot using a PUCCH resource indicator field in a DCI format that schedules a PDSCH reception, and for the purpose of determining the slot for the PUCCH transmission, a UE is assumed to generate HARQ-ACK information regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided. The UE determines a number of HARQ-ACK information bits  as described in clauses 9.1 through 9.1.5 and a corresponding set of PUCCH resources as described in clause 9.2.1.
A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot per priority index, if the UE is not provided ackNackFeedbackMode = separate. 
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , to {7, 8, 12, 16, 20, 24, 28, 32} for , and to {13, 16, 24, 32, 40, 48, 56, 64} for . For a unicast DCI format, other than DCI format 1_0 or requesting Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception as described in clause 9.1.4, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17 as defined in Table 9.2.3-1. If the DCI format indicates a cell for the PUCCH transmission, as described in clause 9.A, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the cell; otherwise, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the PCell. For DCI format 4_1, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK-MulticastDciFormat4_1 or, if dl-DataToUL-ACK-MulticastDciFormat4_1 is not provided, by {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 4_2, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2.
If the UE is provided subslotLengthForPUCCH,  is the last UL slot for PUCCH transmission that overlaps with a PDSCH reception or with a PDCCH reception providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception; otherwise,  is the last UL slot for PUCCH transmission that overlaps with the DL slot  for the PDSCH reception or with the DL slot for the PDCCH reception in case of a DCI format that triggers a HARQ-ACK information report and does not schedule a PDSCH reception.
For a SPS PDSCH reception ending in DL slot , the UE transmits the PUCCH in UL slot  where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is provided by the PDSCH-to-HARQ_feedback timing indicator field, if present, in a DCI format activating the SPS PDSCH reception. 
If the UE detects a DCI format that does not include a PDSCH-to-HARQ_feedback timing indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot  where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is provided by dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-MulticastDciFormat4_1.
[bookmark: _Hlk39321600]If the UE detects a DCI format scheduling a number of PDSCH receptions ending in DL slot  or if the UE detects a DCI format generating a HARQ-ACK information bit and does not schedule a PDSCH reception through a PDCCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-MulticastDciFormat4_1. 
------------------------------------------------------ End of text proposal ------------------------------------------------------




2.14.2 1st Approval round
As explained by CATT the definition of the slot n is in detail described already in an earlier paragraph in more detail containing all the cases). Therefore, the change seems reasonable (from moderator perspective) and is actually in line with the Rel-16 specifications. 

Let’s therefore try to check if we are able to agree the TP directly: 
Proposal 2.14.1: Adopt the following TP to 38.213 Sec. 9.2.3, v17.1.0: 
	Reason for change: Correction to slot definition for HARQ-ACK reporting for slot- and sub-slot based PUCCH configuration

	Consequences if not approved: Wrong slot definition for HARQ-ACK reporting for slot-based PUCCH configuration. 

	-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.3	UE procedure for reporting HARQ-ACK
In this clause, for the purpose of determining a PUCCH resource for a PUCCH transmission in a slot using a PUCCH resource indicator field in a DCI format that schedules a PDSCH reception, and for the purpose of determining the slot for the PUCCH transmission, a UE is assumed to generate HARQ-ACK information regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided. The UE determines a number of HARQ-ACK information bits  as described in clauses 9.1 through 9.1.5 and a corresponding set of PUCCH resources as described in clause 9.2.1.
A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot per priority index, if the UE is not provided ackNackFeedbackMode = separate. 
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , to {7, 8, 12, 16, 20, 24, 28, 32} for , and to {13, 16, 24, 32, 40, 48, 56, 64} for . For a unicast DCI format, other than DCI format 1_0 or requesting Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception as described in clause 9.1.4, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17 as defined in Table 9.2.3-1. If the DCI format indicates a cell for the PUCCH transmission, as described in clause 9.A, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the cell; otherwise, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the PCell. For DCI format 4_1, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK-MulticastDciFormat4_1 or, if dl-DataToUL-ACK-MulticastDciFormat4_1 is not provided, by {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 4_2, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2.
If the UE is provided subslotLengthForPUCCH,  is the last UL slot for PUCCH transmission that overlaps with a PDSCH reception or with a PDCCH reception providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception; otherwise,  is the last UL slot for PUCCH transmission that overlaps with the DL slot  for the PDSCH reception or with the DL slot for the PDCCH reception in case of a DCI format that triggers a HARQ-ACK information report and does not schedule a PDSCH reception.
For a SPS PDSCH reception ending in DL slot , the UE transmits the PUCCH in UL slot  where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is provided by the PDSCH-to-HARQ_feedback timing indicator field, if present, in a DCI format activating the SPS PDSCH reception. 
If the UE detects a DCI format that does not include a PDSCH-to-HARQ_feedback timing indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot  where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is provided by dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-MulticastDciFormat4_1.
If the UE detects a DCI format scheduling a number of PDSCH receptions ending in DL slot  or if the UE detects a DCI format generating a HARQ-ACK information bit and does not schedule a PDSCH reception through a PDCCH reception ending in DL slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within UL slot , where  is the last UL slot for PUCCH transmission that overlaps with slot  and  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-MulticastDciFormat4_1. 
------------------------------------------------------ End of text proposal ------------------------------------------------------



	Supporting companies 
	Vivo, Nokia/NSB, Samsung, ZTE, LG Huawei/Hisi, CATT, NEC, DOCOMO, Ericsson

	Objecting companies
	



	Company
	Comments 

	
	

	
	

	
	

	
	



2.14.3 Outcome
The TP was accepted based on the following agreement: 
	Agreement
· Adopt the TP in Sec. 2.14.2 of R1-2205304 to 38.213 Sec. 9.2.3, v17.1.0 for the editor’s CR





2.15 New_Mod#1: Correction to RRC parameter description for Type 3 CB triggering DCI field configuration
2.15.1 Description 
The following issue was brought offline by Ericsson to the moderator’s attention, as RAN2 colleagues had been a bit wondering how to describe this. 
There had been a mistake in the description for the DCI field configuration for the primary PUCCH cell group by mistake (… in the description the secondary PUCCH cell group is mentioned) – as can be seen here: 

	pdsch-HARQ-ACK-enhType3DCIfield
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in the secondary cell group if the more than one enhanced Type HARQ-ACK codebook is configured for the primary PUCCH cell group.

	pdsch-HARQ-ACK-enhType3DCIfield-secondaryPUCCHgroup
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in the secondary cell group if the more than one enhanced Type HARQ-ACK codebook is configured for the secondary PUCCH cell group.

Can only be configured if the UE is configured with twoPUCCHgroup (i.e., conditional)



This is clearly a mistake and is taken now in the running RAN2 CR already (by Ericsson colleagues). But would maybe be good if we could in RAN1 officially correct this mistake as well. 

Moderator proposal 2.15.1: The RRC parameter description for the RRC parameter pdsch-HARQ-ACK-enhType3DCIfield in the RAN1 RRC parameter sheet for Rel-17 URLLC/IIoT is updated as: 
	pdsch-HARQ-ACK-enhType3DCIfield
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in the primarysecondary cell group if the more than one enhanced Type HARQ-ACK codebook is configured for the primary PUCCH cell group.



I hope it is OK to include this issue still, and just have 1-shot email approval on this change. The change can be then informed to RAN2 combined with potential other needed RRC changes from the other URLLC/IIoT AIs. 

2.15.2 1st Approval round

For the new moderator initiated issues in Sec. 2.15 (please check further details from there), the following proposal is for email approval: 
Moderator proposal 2.15.1: The RRC parameter description for the RRC parameter pdsch-HARQ-ACK-enhType3DCIfield in the RAN1 RRC parameter sheet for Rel-17 URLLC/IIoT is updated as follows: 
	pdsch-HARQ-ACK-enhType3DCIfield
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in the primarysecondary cell group if the more than one enhanced Type HARQ-ACK codebook is configured for the primary PUCCH cell group.



	Supporting companies 
	Vivo, OPPO, Nokia/NSB, Samsung, ZTE, LG Huawei/Hisi, CATT, NEC, DOCOMO, Ericsson

	Objecting companies
	



	Company
	Comments 

	
	

	
	

	
	

	
	



2.15.3 Outcome
The following agreement could be reached: 
	Agreement
· The RRC parameter description for the RRC parameter pdsch-HARQ-ACK-enhType3DCIfield in the RAN1 RRC parameter sheet for Rel-17 URLLC/IIoT is updated as follows: 
	pdsch-HARQ-ACK-enhType3DCIfield
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in the primarysecondary cell group if the more than one enhanced Type HARQ-ACK codebook is configured for the primary PUCCH cell group.








2.16 Other#3: RRC parameter correction for ‘dl-DataToUL-ACK-DCI-1-2‘ 
2.16.1 Description 	
The following input is provided by ITRI in R1-2204438:
 
		Reason for change:
	In section 9.1.2, section 9.1.3.1, and section 9.2.5.2 in TS 38.213 [1], the name of the parameter “dl-DataToUL-ACK-ForDCI-Format1-2” is not aligned with RRC definition [2].

	
	

	Summary of change:
	Change “dl-DataToUL-ACK-ForDCI-Format1-2” to “dl-DataToUL-ACK-DCI-1-2”.

	
	

	Consequences if not approved:
	The name the parameter in TS 38.213 [1] is not aligned with RRC definition.



This contribution aims to change the parameter “dl-DataToUL-ACK-ForDCI-Format1-2” to “dl-DataToUL-ACK-DCI-1-2” for alignment with RRC definition. 

	--------------------------Start of Text Proposal to 3GPP TS 38.213 V17.1.0 (2022-03)---------------
9.1.2	Type-1 HARQ-ACK codebook determination
< Unchanged part is omitted >
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release or TCI state update 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 or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format as described in clause 9.2.3. 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. 
If a UE is not provided pdsch-HARQ-ACK-OneShotFeedback, the UE does not expect to receive a PDSCH scheduled by a DCI format that the UE detects in any PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK-r16.
If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config; otherwise . The UE reports HARQ-ACK information for a PDSCH reception
-	from DL slot  to DL slot , if  is provided by pdsch-AggregationFactor or pdsch-AggregationFactor-r16 [6, TS 38.214], or 
-	from DL slot  to DL slot , if the time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry containing repetitionNumber, or 
-	in DL slot , otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is
-	an UL slot overlapping with the end of the PDSCH reception in DL slot  if the UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook
-	the last UL slot for PUCCH transmission overlapping with DL slot  if the UE is not provided subslotLengthForPUCCH for the HARQ-ACK codebook
and  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format, or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 
< Unchanged part is omitted >

[bookmark: _Ref500250940][bookmark: _Toc99993815][bookmark: _Toc45699197][bookmark: _Toc36498171][bookmark: _Toc29917297][bookmark: _Toc29899560][bookmark: _Toc29899142][bookmark: _Toc29894843][bookmark: _Toc26719410][bookmark: _Toc20311585][bookmark: _Toc12021473]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, the UE separately applies the procedures in this clause per G-RNTI and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values. 
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions, or having associated HARQ-ACK information without scheduling PDSCH reception, on an active DL BWP of a serving cell , as described in clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot  based on
-	PDSCH-to-HARQ_feedback timing indicator field values, or a dl-DataToUL-ACK, dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2 value if the PDSCH-to-HARQ_feedback timing indicator field is not present in a DCI format, for PUCCH transmission with HARQ-ACK information in slot , as described in clause 9.2.3, in response to PDSCH receptions, or in response to a DCI format having associated HARQ-ACK information without scheduling PDSCH reception
< Unchanged part is omitted >

[bookmark: _Ref500185963][bookmark: _Toc99993828][bookmark: _Toc45699209][bookmark: _Toc36498182][bookmark: _Toc29917308][bookmark: _Toc29899571][bookmark: _Toc29899153][bookmark: _Toc29894854][bookmark: _Toc26719419][bookmark: _Toc20311594][bookmark: _Toc12021482]9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
< Unchanged part is omitted >
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field, or a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2  if the PDSCH-to-HARQ_feedback timing indicator field is not present in a DCI format, indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clauses 9.2.1 and 9.2.3 for  UCI bits
and
-	if , the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over the first interlace
-	else, if the UE is provided a second interlace of  PRBs by interlace1 and if ,  the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
-	else, the procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, by .
If a UE has HARQ-ACK, SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, or by a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2  if the PDSCH-to-HARQ_feedback timing indicator field is not present in the last DCI format, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clause 9.2.1 and clause 9.2.3 for [image: ] UCI bits
and
-	if [image: ], the UE transmits the HARQ-ACK, SR and the [image: ] CSI report bits by selecting the minimum number [image: ] of PRBs from the [image: ] PRBs satisfying [image: ] as described in clauses 9.2.3 and 9.2.5.1
-	else, 
-	if for [image: ] Part 2 CSI report priority value(s), it is
[image: ] and 
[image: ], 
the UE selects the first [image: ] Part 2 CSI reports, according to respective priority value(s) [6, TS 38.214], for transmission together with the HARQ-ACK, SR and [image: ] Part 1 CSI reports , where [image: ] is the number of Part 1 CSI report bits for the [image: ] CSI report and [image: ] is the number of Part 2 CSI report bits for the [image: ] CSI report priority value, [image: ] is a number of CRC bits corresponding to [image: ], and [image: ] is a number of CRC bits corresponding to [image: ] 
-	else, the UE drops all Part 2 CSI reports and selects [image: ] Part 1 CSI report(s), from the [image: ] CSI reports in ascending priority value [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where the value of [image: ] satisfies [image: ] and [image: ], where [image: ]is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, or a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2  if the PDSCH-to-HARQ_feedback timing indicator field is not present in the last DCI format, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
< Unchanged part is omitted >
--------------------------- End of Text Proposal to 3GPP TS 38.213 V17.1.0 (2022-03)-----------------







2.16.2 4th Approval Round
We agree now in Rel-16 the related missing parts in [109-e-R16-URLLC-06] Issue#9 & Issue#11: Editorial corrections for recommendations to editors but officially have not endorsed the needed changes to the Rel-17 specifications but did not agree to the Rel-17 changes (and the email thread is closed). 
This is to be done here and now to have this solved now also:  

Proposal 2.8.4: Adopt the following TP to 38.213 for the editor’s CR:  
	Reason for change: Correction of RRC parameter to align with 38.331. 

	--------------------------Start of Text Proposal to 3GPP TS 38.213 V17.1.0 (2022-03)---------------
9.1.2	Type-1 HARQ-ACK codebook determination
< Unchanged part is omitted >
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release or TCI state update 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 or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format as described in clause 9.2.3. 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. 
If a UE is not provided pdsch-HARQ-ACK-OneShotFeedback, the UE does not expect to receive a PDSCH scheduled by a DCI format that the UE detects in any PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK-r16.
If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config or pdsch-AggregationFactor in PDSCH-Config; otherwise . The UE reports HARQ-ACK information for a PDSCH reception
-	from DL slot  to DL slot , if  is provided by pdsch-AggregationFactor or pdsch-AggregationFactor-r16 [6, TS 38.214], or 
-	from DL slot  to DL slot , if the time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry containing repetitionNumber, or 
-	in DL slot , otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is
-	an UL slot overlapping with the end of the PDSCH reception in DL slot  if the UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook
-	the last UL slot for PUCCH transmission overlapping with DL slot  if the UE is not provided subslotLengthForPUCCH for the HARQ-ACK codebook
and  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format, or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 
< Unchanged part is omitted >

9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, the UE separately applies the procedures in this clause per G-RNTI and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values. 
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions, or having associated HARQ-ACK information without scheduling PDSCH reception, on an active DL BWP of a serving cell , as described in clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot  based on
-	PDSCH-to-HARQ_feedback timing indicator field values, or a dl-DataToUL-ACK, dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2 value if the PDSCH-to-HARQ_feedback timing indicator field is not present in a DCI format, for PUCCH transmission with HARQ-ACK information in slot , as described in clause 9.2.3, in response to PDSCH receptions, or in response to a DCI format having associated HARQ-ACK information without scheduling PDSCH reception
< Unchanged part is omitted >

9.2.5.2	UE procedure for multiplexing HARQ-ACK/SR/CSI in a PUCCH
< Unchanged part is omitted >
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and wideband or sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 2, or the UE has HARQ-ACK, SR and wideband CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field, or a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2  if the PDSCH-to-HARQ_feedback timing indicator field is not present in a DCI format, indicating a same slot for the PUCCH transmission, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clauses 9.2.1 and 9.2.3 for  UCI bits
and
-	if , the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over the first interlace
-	else, if the UE is provided a second interlace of  PRBs by interlace1 and if ,  the UE transmits the HARQ-ACK, SR, and CSI reports bits in a PUCCH over both the first and second interlaces
-	else, the procedure is same as the corresponding one when the UE is provided PUCCH-ResourceSet by replacing  with , or, if the UE is provided interlace1, by .
If a UE has HARQ-ACK, SR and sub-band CSI reports to transmit and the UE determines a PUCCH resource with PUCCH format 3 or PUCCH format 4, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field [5, TS 38.212] in a last of a number of DCI formats with a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, or by a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2  if the PDSCH-to-HARQ_feedback timing indicator field is not present in the last DCI format, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
-	the UE determines the PUCCH resource set as described in clause 9.2.1 and clause 9.2.3 for [image: ] UCI bits
and
-	if [image: ], the UE transmits the HARQ-ACK, SR and the [image: ] CSI report bits by selecting the minimum number [image: ] of PRBs from the [image: ] PRBs satisfying [image: ] as described in clauses 9.2.3 and 9.2.5.1
-	else, 
-	if for [image: ] Part 2 CSI report priority value(s), it is
[image: ] and 
[image: ], 
the UE selects the first [image: ] Part 2 CSI reports, according to respective priority value(s) [6, TS 38.214], for transmission together with the HARQ-ACK, SR and [image: ] Part 1 CSI reports , where [image: ] is the number of Part 1 CSI report bits for the [image: ] CSI report and [image: ] is the number of Part 2 CSI report bits for the [image: ] CSI report priority value, [image: ] is a number of CRC bits corresponding to [image: ], and [image: ] is a number of CRC bits corresponding to [image: ] 
-	else, the UE drops all Part 2 CSI reports and selects [image: ] Part 1 CSI report(s), from the [image: ] CSI reports in ascending priority value [6, TS 38.214], for transmission together with the HARQ-ACK and SR information bits where the value of [image: ] satisfies [image: ] and [image: ], where [image: ]is a number of CRC bits corresponding to [image: ] UCI bits, and [image: ] is a number of CRC bits corresponding to [image: ] UCI bits.
If a UE is provided a first interlace of  PRBs by interlace0 in InterlaceAllocation, the UE has HARQ-ACK, SR and sub-band CSI reports to transmit, and the UE determines a PUCCH resource with PUCCH format 3, where 
-	the UE determines the PUCCH resource using the PUCCH resource indicator field in a last of a number of DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, or a value provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-ForDCI-Format1-2 dl-DataToUL-ACK-DCI-1-2  if the PDSCH-to-HARQ_feedback timing indicator field is not present in the last DCI format, from a PUCCH resource set provided to the UE for HARQ-ACK transmission, and 
< Unchanged part is omitted >
--------------------------- End of Text Proposal to 3GPP TS 38.213 V17.1.0 (2022-03)-----------------



	Supporting companies 
	Nokia/NSB, 

	Objecting companies
	




	Company
	Comments 

	
	

	
	

	
	

	
	



3				LS to RAN2 on RRC parameters
Klaus & Sorour provided a draft LS on the needed RRC parameter changes agreed to so far on HARQ in this email thread and NR-U in 
The draft LS and the updated RRC parameter sheet can be found in this folder: /drafts/8.3.1/RRC parameter LS to RAN2
There is still a placeholder on potential additions (e.g. from HARQ-ACK enhancements on PUCCH cell switching, which is to be removed if not needed), but please provide your comments based on the current available agreements already below: 

	Company
	Comments 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	




4				Outcome
TBA
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Appendix A: RAN1 agreements on HARQ-ACK feedback enhancements for NR Rel-17 URLLC/IIoT

Generic agreements
RAN1#102-e (Aug. 2020)
	Agreements:
· Simultaneous PUSCH / PUCCH within a cell group (of Sec. 6.13 of R1-2007216) and enhanced (sub-slot) HARQ-ACK multiplexing on PUSCH (of Sec. 4.3 of R1-2007216) can be further discussed as part of AI 8.3.3 in this WI (but not as part of AI 8.3.1.1).   


Agreements:
Study further at least the following schemes:
· SPS HARQ skipping for ‘skipped’ SPS PDSCH
· PUCCH repetition enhancements (at least for HARQ-ACK), e.g., sub-slot based, etc.
· Retransmission of cancelled HARQ
· SPS HARQ payload size reduction and / or skipping for ‘non-skipped’SPS PDSCH
· Type 1 HARQ codebook based on sub-slot PUCCH config 
· PUCCH carrier switching for HARQ feedback




RAN1#103-e (Oct./Nov. 2021)
	Agreements: For the studies on SPS HARQ skipping for skipped SPS PDSCH, the further discussions should focus on the following reduced sets methods:
· ‘NACK skipping’ for (skipped) SPS PDSCH (Alt. 1)
· FFS: details including at least when to skip the HARQ-ACK as well as NACK skipping configuration details (per SPS or group of SPS configurations etc.)
· Note: this alternative assumes inherently no identification of a skipped SPS PDSCH by the UE
· Dynamic indication of skipped SPS PDSCH occasions (Alt. 3)
· FFS: details including dynamic indication methods such as e.g. DCI, MAC CE, specific DM-RS instead of SPS DM-RS, …

Agreements: For the studies on SPS HARQ payload size reduction (of non-skipped SPS PDSCH), the further discussions should focus on the following reduced sets of methods:
1. ACK skipping (NACK-only) (Alt. 1)
0. FFS: Details
1. NACK skipping (ACK-only) (Alt. 2)
1. FFS: Details
1. HARQ bundling / compression (Alt. 3)
2. FFS: Details including HARQ bundling / compression window, bundling / compression technique
1. HARQ-ACK disabling /skipping for certain SPS configurations (Alt. 4)
3. The skipping / disabling is higher-layer configured per SPS configuration
3. FFS: HARQ-ACK skipping behaviour for Type 1 CB




RAN1#104bis-e (April 2021)
	Conclusion: 
No support for dynamic indication of skipped SPS PDSCH occasions in Rel-17 as part of this WI.



RAN#92-e (June 2021)
	Revised Recommendation2: Provide the following RAN guidance on HARQ-ACK enhancement [RAN1]
· No further discussions on SPS HARQ-ACK skipping and size reductionbundling/compression.



SPS HARQ-ACK feedback in TDD operation / SPS deferral
RAN1#102-e (Aug. 2020)
	Agreements:
Support Rel-17 enhancements to avoid SPS HARQ-ACK dropping for TDD due to PUCCH collision with at least one DL or flexible symbol. 
· This topic is to be considered as high priority
· FFS detailed solution(s)




RAN1#103-e (Oct./Nov. 2021)
	Agreements: To address the issue of SPS HARQ-ACK dropping for TDD systems, focus on the following two options: 
· Option 1: Deferring HARQ-ACK until a next (e.g., first) available PUCCH
· FFS: Details including the definition of a next (e.g, first) available PUCCH, CB construction / multiplexing 
· Option 2: Dynamic triggering of a one-shot / Type-3 CB type of re-transmission
FFS: Details on triggering and/or CB construction (incl. potential Type-3 CB optimizations) / multiplexing



RAN1#104-e (Jan. 2021)
	Agreements:
· Support deferring SPS HARQ-ACK dropped due to TDD specific collisions until a next available PUCCH in Rel-17 based on semi-static configuration of slot format
· FFS: Details (including possible conditions for such a deferring, whether or not to consider semi-statically configured flexible symbols for PUCCH availability, etc.)
· Aim for minimal standardization efforts and UE complexity in implementation


Agreements:
Further down-select between the following two options for SPS HARQ-ACK deferral: 
· Option 1: Joint RRC configuration of the SPS HARQ-ACK deferral per PUCCH cell group 
· Note: any SPS HARQ-ACK within a PUCCH cell group in principle is subject to deferral
· Option 2: The SPS HARQ-ACK deferral is configured per SPS configuration
· Note: part of sps-config, only HARQ-ACK of SPS PDSCH configurations configured for deferral is in principle subject to deferral
Agreements: Rel-16 UCI multiplexing  / PUCCH overriding rules are reused for deferred SPS HARQ-ACK in the target slot, if applicable.

Agreements: For SPS HARQ-ACK, the deferral from the initial slot/sub-slot determined by k1 in the activation DCI to the target slot/sub-slot determined by k1+ k1def, the UE will check the validity of a target slot/sub-slot evaluating from one slot/sub-slot to the next sub/sub-slot (i.e. in principle k1def granularity is 1 slot/sub-slot)
· FFS: if there is a limit on the minimum deferral considered the required UE processing (k1def ≥0)  
· FFS: if there is a limit on the maximum deferral 


Agreements: For SPS HARQ-ACK deferral, for the determination of valid symbols in the initial slot/sub-slot a collision with semi-static DL symbols, SSB and CORESET#0 is regarded as ‘invalid’ or ‘no symbols for UL transmission’.



RAN1#104bis-e (April 2021)
	Agreements: For SPS HARQ-ACK deferral, for the determination of valid symbols in the target slot/sub-slot a collision with semi-static DL symbols, SSB and CORESET#0 is regarded as ‘invalid’ or ‘no symbols for UL transmission’.


Agreements: For SPS HARQ-ACK deferral, support a limit on the maximum deferral of SPS HARQ in terms of k1def  or k1+ k1def
· FFS: limitation given by a maximum value of k1def or a maximum of k1eff =k1+ k1def
· FFS how the limitation is determined (e.g. by K1 set(s) or RRC configured limit)

Agreements: For SPS HARQ-ACK deferral, there is no lower limit defined for k1def
Agreement: Restrict the further discussions on the initial slot handling for SPS HARQ-ACK deferral to the identified alternatives Alt. 1, Alt. 1A and 2. 

Agreement: For SPS HARQ-ACK deferral, the limit on the maximum deferral of SPS HARQ is defined in terms of k1eff =k1+ k1def.

Working assumption: To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE receives PDSCH of a certain HARQ Process ID, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped.

Agreement: For SPS HARQ-ACK deferral, the initial HARQ-ACK transmission occasion is considered to determine the out-of-order HARQ condition 




RAN1#106-e (Aug. 2021)
	Agreement
The SPS HARQ-ACK deferral is enabled per SPS configuration
· Note: part of sps-config, only HARQ-ACK of SPS PDSCH configurations enabled for deferral is in principle subject to deferral

Agreement
Definition of when to defer from the initial slot: 
· Alt1: Deferral only, if the SPS HARQ-ACK in the initial slot/sub-slot cannot be transmitted as the resulting PUCCH resource for transmission using the PUCCH by SPS-PUCCH-AN-List-r16 or n1PUCCH-AN is not valid

Agreement 
For SPS HARQ-ACK deferral, the maximum deferral value in terms of k1+k1def is RRC configured per SPS configuration.

Agreement
For SPS HARQ-ACK deferral, only SPS HARQ bits subject to deferral from HARQ-ACK codebook from an initial PUCCH slot are deferred to the target PUCCH slot

Agreement 
For SPS HARQ-ACK deferral, deferred SPS HARQ bits from more than one ‘initial PUCCH slot’ can be jointly deferred to a target PUCCH slot 

Agreement
For SPS HARQ-ACK deferral, the target PUCCH slot is defined as the next PUCCH slot where sps-PUCCH-AN-List-r16 or n1PUCCH-AN PUCCH resource is regarded as valid, or a PUCCH resource (from PUCCH-ResourceSet, i.e. DG PDSCH HARQ multiplexed) is dynamically indicated
· The target PUCCH slot determination is based on the total HARQ-ACK payload size including deferred SPS HARQ-ACK information and non-deferred HARQ-ACK information (if any) of a candidate target PUCCH slot
· The final PUCCH resource selection in the target PUCCH slot in terms of PUCCH resource set and PUCCH resource ID follows the Rel-16 procedures.

Agreement
For SPS HARQ-ACK deferral, if after the target PUCCH slot determination the deferred SPS HARQ-ACK cannot be transmitted, the deferred SPS HARQ-ACK bits are not further deferred and are dropped.

Agreement
For SPS HARQ-ACK deferral, in the target PUCCH slot the deferred SPS HARQ-ACK bits are appended to the initial HARQ bits / Type 1 or Type 2 codebook.

Agreement
For SPS HARQ-ACK deferral, confirm the RAN1#104b-e working assumption with the following updates in RED:
(working assumption) To handle the collision for the same HARQ process due to deferred SPS HARQ-ACK the following behaviour is to be specified: 
· In case the UE is expected to receives PDSCH of a certain HARQ Process ID according to TS 38.214 Sec. 5.1, the deferred SPS HARQ bit(s) for this HARQ Process ID are dropped.
· Note: there is no further discussion on specific handling for the case of DG PDSCH with the same HARQ process ID




RAN1#106bis-e (Oct. 2021)
	Conclusion
For SPS HARQ-ACK deferral, only SPS HARQ-ACK bits subject to deferral from one or more initial slots which have not reached the maximum deferral value are jointly deferred to the next available PUCCH (other SPS HARQ-ACK is dropped). 


Agreement
For SPS HARQ-ACK deferral, the bit ordering of deferred SPS HARQ-ACK information from one or more initial slots in the target PUCCH slot is based on the Rel.16 SPS HARQ-ACK bit order principle as in clause 9.1.2 of TS38.213 is applied, i.e., based on serving cell index, SPS configuration index, SPS PDSCH slot index. 

Conclusion
For SPS HARQ-ACK deferral, the operation in the ‘initial’ slot is further clarified as: 
· The UE performs first the (Rel-16) UCI multiplexing operation. If after the UCI multiplexing operation into a PUCCH or PUSCH if any, and if the UE would be transmitting SPS HARQ-ACK using the PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN which is not valid, the SPS HARQ-ACK configured for deferral is deferred.

Agreement
The RAN1#106-e agreement on the target slot definition is updated as follows (in RED): 
	Agreement (from RAN1#106-e)
For SPS HARQ-ACK deferral, the target PUCCH slot is defined as the next PUCCH slot, where after performing the (Rel-16) UCI multiplexing operation into a PUCCH or PUSCH if any, the UE would be either (i) transmitting HARQ-ACK using a PUCCH/PUSCH other than the PUCCH determined from PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN or (ii)  would be transmitting HARQ-ACK using a PUCCH resource configured in PUCCH SPS-PUCCH-AN-List-r16 or n1PUCCH-AN being regarded as valid.  sps-PUCCH-AN-List-r16 or n1PUCCH-AN PUCCH resource is regarded as valid, or a PUCCH resource (from PUCCH-ResourceSet, i.e. DG PDSCH HARQ multiplexed) is dynamically indicated
· The target PUCCH slot determination is based on the total HARQ-ACK payload size including deferred SPS HARQ-ACK information and non-deferred HARQ-ACK information (if any) of a candidate target PUCCH slot
· The final PUCCH resource selection in the target PUCCH slot in terms of PUCCH resource set and PUCCH resource ID follows the Rel-16 procedures.




Conclusion
If the UE is not configured with Rel-17 Intra-UE multiplexing, SPS HARQ for deferral of different PHY priorities can be separately deferred with the target PUCCHs separately determinated according to their respective PHY priorities.
· FFS on the PHY priority handling for SPS HARQ deferral if the UE configured with Rel-17 Intra-UE multiplexing




RAN1#107-e (Nov. 2021)
	Agreement
The maximum SPS HARQ-ACK deferral value in terms of k1+k1def per SPS configuration is RRC configured from a value range of {1…32}.

Conclusion
For SPS HARQ-ACK deferral, if a UE is not configured with Rel-17 intra-UE multiplexing but configured with Rel-16 PHY prioritization, the UE first performs Rel-16 UCI multiplexing and PHY prioritization in both initial slot and target slot and if a LP SPS HARQ-ACK PUCCH is deprioritized, the LP SPS HARQ-ACK is not deferred.
· Note: If the SPS HARQ-ACK is deprioritized in any slot, no further deferral.

Agreement
Support simultaneous configuration of SPS HARQ-ACK deferral and PUCCH cell switching based on the semi-static time domain pattern:
For the target slot determination of SPS HARQ-ACK deferral,
· Step 1: the UE first determines a next PUCCH slot on the cell for PUCCH transmission using the semi-static time-domain PUCCH cell pattern and the related rules for semi-static PUCCH cell switching, followed by
· Step 2: the UE determines based on the SPS HARQ-ACK deferral rules if this PUCCH slot on the PUCCH cell for transmission is the target PUCCH slot or not.
· Note: In step 1, k is increased on PCell/PScell/PUCCH-Scell. “The next PUCCH slot” represents the slot on the PUCCH cell based on PUCCH cell pattern, which is mapped from the PCell/PScell/PUCCH-Scell slot with increased K1.
· Note: The maximum deferral limitation checking is based on the effective k + kdef value based on the granularity of PCell / PScell/PUSCCH-Scell

Agreement
The earlier RAN1 agreements on the valid symbol definition in the initial and target PUCCH slot for SPS HARQ-ACK deferral are further clarified as: 
· For SPS HARQ-ACK deferral, for the determination of valid symbols in the initial and target PUCCH slot/sub-slot a collision with semi-static DL symbols, SSB and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is regarded as ‘invalid’ or ‘no symbols for UL transmission’.

Agreement
Support simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or enhanced Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral.
· In case a R16 Type 3 HARQ-ACK CB or an enhanced Type 3 HARQ-ACK codebook is triggered for transmission in a PUCCH slot, the UE stops the deferral procedure of pending SPS HARQ-ACK in that PUCCH slot and that PUCCH slot is not considered as a potential target slot for SPS HARQ-ACK deferral anymore.




RAN1#107bis-e (Jan. 2022)
	Conclusion 
There is no consensus to support SPS HARQ-ACK deferral for half-duplex CA UEs in Rel-17. 

Conclusion
There is no consensus to support joint operation of SPS HARQ-ACK deferral and PUCCH repetition in Rel-17. 

Conclusion
The operation of simultaneous configuration of Rel-16 Type 3 HARQ-ACK codebook or enhanced Type 3 HARQ-ACK codebook triggering and SPS HARQ-ACK deferral is further clarified as:
· If the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 or enhanced Type-3 HARQ-ACK codebook in a slot, the UE stops the procedure to determine the earliest second slot in that slot.
· The pending SPS HARQ information for deferral is not appended to the Type-3 or enhanced Type 3 CB in that slot.

Conclusion
There is no consensus to support joint configuration of PUCCH cell switching based on dynamic indication and SPS HARQ-ACK deferral in Rel-17. 


Agreement
The following TP to 38.213 is endorsed for the editor’s CR.
	9.2.5.4   UE procedure for deferring HARQ-ACK for SPS PDSCH 

If a UE is provided spsHARQdeferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
· is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
· overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set
the UE 
· determines an earliest second slot and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs, a PUSCH or a PUCCH in the earliest second slot to multiplex HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits
· if the UE detects a DCI format in a PDCCH reception that triggers a PUCCH transmission with a Type-3 HARQ-ACK codebook in a slot as described in clause 9.1.4, the UE stops the procedure to determine the earliest second slot in the slot
· if the UE is provided a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE determines the earliest second slot and a corresponding cell based on the periodic cell switching pattern as described in clause 9.A



Agreement
Support the simultaneous configuration of one-shot triggering of HARQ re-transmission and SPS deferral 
· One-shot HARQ-ACK re-transmission can trigger re-transmission SPS HARQ-ACK enabled with deferring from the initial SPS HARQ deferral slot. 
· If the PUCCH slot indicated by the HARQ_retx_offset is the ‘target’ or earliest ‘second’ slot for SPS HARQ-ACK deferral, the HARQ-ACK CB including the deferred SPS HARQ-ACK bits will be retransmitted in the new retransmission PUCCH triggered by one-shot triggering DCI. 
· For the SPS HARQ-ACK deferral procedure, the PUCCH slot with a one-shot triggered HARQ-ACK CB is regarded as a valid potential target PUCCH slot for SPS HARQ-ACK deferral with same PHY priority (at least for operation with Rel-16 PHY prioritization) as the PHY priority of the triggered one-shot HARQ-ACK re-transmission.
· If the PUCCH slot with a one-shot triggered HARQ-ACK CB is determined by the UE as target or earliest second PUCCH slot for SPS HARQ-ACK deferral, the deferred SPS HARQ-ACK in a target slot is appended to the re-transmitted HARQ-ACK CB and initial, new HARQ-ACK (if any) following the operation of SPS HARQ-ACK deferral procedure. 




RAN1#108-e (Feb/March 2022)
	Agreement
For SPS HARQ-ACK deferral, a UE is not expecting to be configured with both, SPS HARQ deferral for any of the SPS configurations of a PHY priority, and PUCCH repetitions for any PUCCH resource of the same PHY priority. 

Agreement
The following TP to 38.213 is endorsed for the editor’s CR:
	9.2.5.4    UE procedure for deferring HARQ-ACK for SPS PDSCH 
…
-     the second HARQ-ACK information bits, generated as described in clause 9.1.2, are appended in a HARQ-ACK codebook the UE generates as described in clauses 9.1.2, 9.1.2.1, or 9.1.3.1 or 9.1.5
-     if the UE would receive a PDSCH providing a TB for a same HARQ process as a HARQ-ACK information bit from the second HARQ-ACK information bits prior to transmitting the PUCCH or the PUSCH, the UE does not include the HARQ-ACK information bit in the HARQ-ACK information bits.




Agreement
The following TP to 38.213 is endorsed for the editor’s CR:
	9.2.5.4             UE procedure for deferring HARQ-ACK for SPS PDSCH 
If a UE is provided spsHARQdeferral and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs in a first slot if any, the UE determines a PUCCH resource for a PUCCH transmission with first HARQ-ACK information bits for SPS PDSCH receptions that the UE would report for a first time, and the PUCCH resource
-     is provided by SPS-PUCCH-AN-List as described in clause 9.2.1, or by n1PUCCH-AN if SPS-PUCCH-AN-List is not provided
-     overlaps with a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, or indicated for a SS/PBCH block by ssb-PositionsInBurst, or belonging to a CORESET associated with a Type0-PDCCH CSS set 
the UE 
-     determines an earliest second slot and, after performing the procedures in clauses 9 and 9.2.5 to resolve overlapping among PUCCHs and PUSCHs if any, a PUSCH or a PUCCH in the earliest second slot to multiplex HARQ-ACK information bits that include second HARQ-ACK information bits from the first HARQ-ACK information bits
...



For the 38.213 editor: 
The following text proposal made in reference to the post-RAN1#107b-e draft CR was deemed technically correct by RAN1.  Please consider them in the next specification revision.
	9.1.5 HARQ-ACK codebook retransmission 
….
If in slot  the UE performs a procedure for deferring first HARQ-ACK information for SPS PDSCH receptions, as described in clause 9.2.5.4, and the first HARQ-ACK information has same priority value as a priority value indicated by the DCI format triggering the PUCCH transmission in slot , the UE multiplexes in the PUCCH transmission in slot  second HARQ-ACK information with the priority value that results in slot  according to the procedure in this clause, by appending the first HARQ-ACK information to the second HARQ-ACK information. If the UE would also multiplex in the PUCCH transmission in slot  third HARQ-ACK information with the priority value, the UE appends the second HARQ-ACK information followed by the first HARQ-ACK information to the third HARQ-ACK information. The UE determines to multiplex the third HARQ-ACK information in the PUCCH transmission in slot  as described in clause 9.2.3.



Conclusion
There is no consensus in RAN1 to support joint operation of Rel-17 Intra-UE multiplexing and SPS HARQ deferral in Rel-17




PUCCH repetition enhancements 
RAN#89 (Dec. 2020)
	RAN conclusion on IIoT scope: 
· For handling of the PUCCH repetitions it is proposed to proceed as follows:
 RAN1 to continue discussion on PUCCH repetition, whether to specify or not, in the IIoT/URLLC WI for single TRP.
o The following items are not within scope of the continued discussions in the IIoT/URLLC WI:
 DMRS-less PUCCH with UCI payload up to 11 bits
 PUSCH-repetition-Type-B like PUCCH repetition
 DMRS bundling across PUCCH repetitions
 PUCCH repetition issues with multi-TRP to be handled in Fe-MIMO WI.
· For the UE CSI/HARQ-ACK feedback enhancements in the IIoT/URLLC WI, RAN1 work to continue the discussions. Status to be checked in March if any RAN level guidance needed.
· RAN1 to continue discussion on A-CSI on PUCCH, whether to specify or not.




RAN1#104-e (Jan. 2021)
	Agreements: Support sub-slot based PUCCH repetition for HARQ-ACK based on the Rel-16 PUCCH procedure for slot-based PUCCH applied to sub-slot based PUCCH
· Note: the intention is to take the Rel-16 slot-based PUCCH by replacing with “sub-slot” appropriately, without further optimization unless necessary
· FFS whether or not there is any restriction for the applicability of sub-slot based PUCCH repetition for HARQ-ACK
· Dynamic repetition indication is supported also for sub-slot based PUCCH in Rel-17
· FFS: if the method to be specified in Cov. Enh WI for slot-based PUCCH repetition can be directly applied to sub-slot PUCCH or if changes are needed

Agreements: Support PUCCH repetition for PUCCH formats 0 and 2 at least for sub-slot based PUCCH repetition. 
· FFS: Support for slot-based PUCCH repetition



RAN1#106-e (Aug. 2021)
	Conclusion
The dynamic repetition indication solution for slot-based PUCCH repetition from the RAN1#105-e working assumption from Cov. Enh. WI can be directly applied for dynamic repetition indication for sub-slot based PUCCH repetition.

Agreement 
For sub-slot based PUCCH repetition for HARQ-ACK, semi-static configured PUCCH repetition (i.e. using nrofSlots) and dynamic repetition factor based operation is supported. 
· Sub-slot based PUCCH repetition based on semi-static configuration (i.e. using nrofSlots) and based on dynamic indication is subject to separate UE capabilities

Agreement
Support slot-based PUCCH repetition for PUCCH Format 0 and Format 2 also for single TRP operation. 
· The support is subject to independent UE capability indication 



RAN1#106bis-e (Oct. 2021)
	Agreement
To align with Rel-16 slot-based PUCCH repetition operation, support sub-slot based PUCCH repetition configured with / using nrofSlots (i.e., not using dynamic indication) of all UCI types (incl. HARQ, SR & CSI). 


Agreement
For sub-slot based PUCCH repetition, the following agreement from Cov. Enh. WI for slot-based PUCCH repetition is adopted also for sub-slot based PUCCH repetition: 
	Agreement 
· for a PUCCH resource, if both a new repetition parameter corresponding to Rel-17 dynamic PUCCH repetition factor indication and the Rel-15/16 nrofSlots are configured, the new repetition parameter overrides nrofSlots. 



Agreement
For sub-slot based PUCCH repetition, the following agreement from Cov. Enh. WI for slot-based PUCCH repetition is adopted also for sub-slot based PUCCH repetition: 
	Agreement: Dynamic PUCCH repetition factor indication for SR or P/SP-CSI on PUCCH is not supported in Rel-17.




Agreement
For PUCCH repetition enhancements:
· Support inter-slotFrequencyHopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for slot-based PUCCH configurations. 
· Support inter-subslot Frequency Hopping for PUCCH repetition operation of PUCCH Formats 0, 1, 2, 3 and 4 for 7OS slot-based PUCCH configurations. 
· The UE applies the inter-subslot FH operation from sub-slot to sub-slot, if configured with inter-slotFrequencyHopping in the respective PUCCH_config. 
· (Working Assumption) Support inter-subslot Frequency Hopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for 2OS slot-based PUCCH configurations. 
· The UE applies the inter-subslot FH operation from sub-slot to sub-slot, if configured with inter-slotFrequencyHopping in the respective PUCCH_config. 
· Note: As for Rel-15, the configuration / enabling of inter-slotFrequencyHopping and intraSlotFrequencyHopping is not supported. 

Agreement
For sub-slot based PUCCH repetition, the following agreement from Cov. Enh. WI for slot-based PUCCH repetition is adopted also for sub-slot based PUCCH repetition: 
	Agreement
· In Rel-17, reuse the Rel-16 PUCCH repetition factors 2, 4, 8. 
· Do not support PUCCH repetition factor larger than 8 In Rel-17.







RAN1#107-e (Nov. 2021)
	Agreement
i) Confirm the following RAN1 working assumption from RAN1#106bis-e with the additional agreement on UE capability (in RED): 
	· (Working Assumption) Support inter-subslot Frequency Hopping for PUCCH repetition operation of PUCCH Format 0 and Format 2 for 2OS slot-based PUCCH configurations. 
· The UE applies the inter-subslot FH operation from sub-slot to sub-slot, if configured with inter-slotFrequencyHopping in the respective PUCCH_config.


· Support single UE capability indication of inter-subslot FH for PUCCH repetition operation.



Type-1 HARQ-ACK Codebook enhancements 
RAN1#104bis-e (April 2021)
	Agreement: Support Type-1 HARQ-ACK codebook for sub-slot based PUCCH configuration in Rel-17.
· The properties of the Type-1 HARQ-ACK codebook for sub-slot PUCCH at least includes that a PDSCH TDRA is associated with a UL /PUCCH sub-slot if the end of the PDSCH overlaps with the associated sub-slot determined by a k1 in the set of sub-slot timing values K1. 
· FFS: whether the PDSCH TDRA grouping is performed per DL slot or sub-slot
· Decide between PDSCH TDRA grouping per DL slot and sub-slot during RAN1#105-e 



RAN1#106bis-e (Oct. 2021)
	Agreement
For Type-1 HARQ-ACK codebook for sub-slot based PUCCH configuration in Rel-17, the TDRA pruning/grouping is performed per DL slot after TDRA determination per sub-slot.
· Strive to minimize the impact on relevant pseudo-code



Retransmissions of dropped HARQ-ACK 
Generic agreements 
RAN1#105-e (May 2021)
	Working Assumption: For at least HARQ-ACK re-transmission:
· Support at least one enhanced Type 3 HARQ-ACK CB with smaller size (compared to Rel-16) in Rel-17
· Definition of enhanced Type 3 CB: 
· The codebook size of a single triggered enhanced Type 3 HARQ-ACK codebook at least determined by RRC configuration 
· The codebook construction uses HARQ processes as a bases (i.e. ordered according to HARQ-IDs and serving cells)
· Support one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB (i.e. Alt. 3) in Rel-17
· Details are FFS
· Enhanced Type 3 HARQ-ACK CB and/or one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB are subject to separate UE capabilities



RAN1#106-e (Aug. 2021)
	Agreement 
Confirm the following RAN1#105-e working assumption:
For at least HARQ-ACK re-transmission:
· Support at least one enhanced Type 3 HARQ-ACK CB with smaller size (compared to Rel-16) in Rel-17
· Definition of enhanced Type 3 CB: 
· The codebook size of a single triggered enhanced Type 3 HARQ-ACK codebook at least determined by RRC configuration 
· The codebook construction uses HARQ processes as a bases (i.e. ordered according to HARQ-IDs and serving cells)
· Support one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB (i.e. Alt. 3) in Rel-17
· Details are FFS
· Enhanced Type 3 HARQ-ACK CB and/or one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB are subject to separate UE capabilities



RAN1#107-e (Nov. 2021)
	Conclusion
There is no consensus to support the simultaneous configuration of the Rel-16 Type 3 HARQ-ACK CB and Rel-17 one-shot re-tx HARQ triggering for a UE in Rel-17. 

Conclusion
There is no consensus to support the simultaneous configuration of the Rel-17 Enhanced Type 3 HARQ-ACK CB and Rel-17 one-shot HARQ re-tx triggering for a UE in Rel-17. 





(Enhanced) Type-3 HARQ-ACK CB related 
RAN1#106-e (Aug. 2021)
	Agreement 
Support PHY priority handling for a PUCCH carrying the Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size. 
· The indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size.
· The A/N of HARQ processes is mapped to the Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size irrespective of the PHY priority of the ‘A/N’ of the HARQ processes. 
· FFS: If the HARQ-ACK codebook size or structure is dependent on the PHY priority (e.g. separate configuration of CBG/NDI usage, separate configuration of HARQ IDs / CCs per priority, SPS HARQ-ACK process IDs of specific priority only for a SPS HARQ-ACK only codebook, …). 

Agreement 
Support PHY priority handling for a PUCCH carrying the Rel-16 Type 3 HARQ-ACK CB in Rel-17. 
· The indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the Rel-16 Type 3 HARQ-ACK CB.
· The A/N of HARQ processes is mapped to the Rel-16 Type 3 HARQ-ACK CB irrespective of the PHY priority of the ‘A/N’ of the HARQ processes. 
· The support is subject to a Rel-17 UE capability and a UE supporting this capability can be configured in Rel-17 with Rel-16 Type 3 HARQ-ACK CB and PHY prioritization. 

Agreement 
For the PHY priority handling of the enhanced Type 3 CB(s) of smaller size, the enhanced Type 3 HARQ-ACK has the same structure, size and content (in terms of HARQ-IDs, CCs) irrespective of the PHY priority. 

Agreement 
Support Rel-17 enhanced Type 3 HARQ-ACK CB of smaller size triggering using DCI format 1_2 for a UE supporting DCI format 1_2. 
· The triggering support for DCI format 1_2 is independently (from triggering using DCI format 1_1) RRC configured to the UE. 

Agreement 
Support Rel-16 Type 3 HARQ-ACK CB triggering using DCI format 1_2 in Rel-17 for a UE supporting DCI format 1_2. 
· The support is subject to a Rel-17 UE capability and a UE supporting this capability can be configured with DCI format 1_2 triggering of the Rel-16 Type 3 HARQ-ACK CB. 

Agreement 
For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a PUCCH slot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook. 

Agreement
For enh. Type 3 HARQ-ACK CB(s), support dynamic selection based on indication in the triggering DCI of one of at least one enh. Type 3 HARQ-ACK CB(s). 
· Each of the at least one enh. Type 3 HARQ-ACK CBs is at least defined by RRC configuration This includes the option to configure all DL HARQ processs of all configured CCs as one enh. Type 3 HARQ-ACK CB (resulting in same structure and size as the Rel-16 Type 3 HARQ-ACK CB)
· This includes UE capability signaling (value range {1…X}) on the maximum number of supported simultaneously configured enh. Type 3 HARQ-ACK CBs that can be dynamically indicated 
· Details including the value of X are FFS

Agreement
The following enhanced Type 3 CB types of smaller size are supported, the CB to contain either: 
· the HARQ processes of a subset of configured CCs, or
· a subset of configured HARQ processes (specific to CCs)
FFS: additional enh. Type 3 CB types




RAN1#106bis-e (Oct. 2021)
	Conclusion
No additional enhanced Type 3 CB ‘types’ (such as activated CCs, of specific SPS configurations, etc.) in terms of RRC configuration are supported. 

Agreement
For one enhanced Type 3 HARQ-ACK CB, the same CBG and NDI configuration applies to both PHY priorities following the RAN1#106-e agreement. 

Agreement
The same set of enhanced Type 3 CBs (incl. CBG and NDI configuration) is applied for triggering using DCI format 1_1 and 1_2. 

Agreement
Reuse the legacy 1-bit ‘one-shot HARQ-ACK request’ for triggering indication of the enhanced Type 3 HARQ-ACK CB of smaller size. 
· At least if only a single enhanced Type 3 HARQ-ACK CB is configured, the triggering DCI with the triggering bit set to ‘1’ is also able to schedule PDSCH. 

Agreement
The CBG and NDI usage can be independently configured for different enhanced Type 3 HARQ-ACK CBs.

Agreement
The maximum number of simultaneously configurable enhanced Type 3 CB is indicated by the UE through UE capability signaling from the set of {1, 2, 4, 8}.




RAN1#107-e (Nov. 2021)
	Agreement
The list enhanced Type 3 HARQ-ACK codebooks is configured per PUCCH cell group (i.e., separately configurable for primary and secondary PUCCH cell group).

Agreement
Support simultaneous configuration of enhanced Type 3 CB triggering and PUCCH cell switching. 

Agreement
One enhanced Type 3 HARQ-ACK codebook is RRC configured either as:
1. a subset of CC, i.e., all HARQ processes of the subset of CCs are part of the codebook, OR
	pdsch-HARQ-ACK-enhType3perCC
	Configure the one enhanced Type 3 HARQ-ACK codebook using per CC configuration
	(1..maxNrofServingCells) of Integer (0,1)


1. a subset of configured HARQ processes per CC, i.e., different subsets of HARQ processes can be configured for each CC.
	pdsch-HARQ-ACK-enhType3perHARQ
	Configure the one enhanced Type 3 HARQ-ACK codebook using a per HARQ process and CC configuration
	(1..maxNrofServingCells) of Bit String (Size (16))



Agreement
If more than one (M>1) enhanced Type 3 HARQ-ACK codebook is configured and the triggering DCI with the ‘one-shot HARQ-ACK request’ set to ‘1’,
· If the FDRA field is not valid, i.e. all “1s” or all “0s” as per Rel-16, then PDSCH is not scheduled:
. If a new field with N=ceiling(log2 (M)) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
. If the new field is not configured in the triggering DCI, the UE uses the MCS field to indicate one of M configured e-Type 3 HARQ-ACK CBs
· If the FDRA field is valid, then a PDSCH is scheduled
. If a new field with N=ceiling(log2 (M)) bits is configured in the triggering DCI, the UE uses this new field to indicate one of M configured e-Type 3 HARQ-ACK CBs
. If the new field is not configured in the triggering DCI, the UE selects the 1st indexed e-Type 3 HARQ-ACK CB in the M configured e-Type 3 HARQ-ACK CBs




RAN1#107bis-e (Jan. 2022)
	Agreement
Re-add the RRC parameter for the DCI field configuration in row 17 of the Enh. Type-3 HARQ-ACK codebook for the primary PUCCH cell group (that was lost when moving from v006 to v007 in the final RRC parameter discussions in RAN1#107-e, currently we only have the configuration for the secondary PUCCH cell group) i.e.,
	pdsch-HARQ-ACK-enhType3DCIfield
	Enables the enhanced Type 3 CB through a new DCI field to indicate the enhanced Type 3 HARQ-ACK codebook in the primary cell group if the more than one enhanced Type 3 HARQ-ACK codebook is configured for the primary PUCCH cell group.
	Enabled


 
Agreement
Support separate configuration of the DCI field presence for enh. Type 3 HARQ-ACK CB for DCI format 1_2 (i.e. pdsch-HARQ-ACK-enhType3DCIfieldDCI-1-2 as discussed in RAN1#107-e)




RAN1#108-e (Feb/March 2022)
	Agreement
Joint operation between PUCCH repetition and Rel-17 enhanced Type 3 HARQ-ACK CB triggering is supported in Rel-17.

Agreement
The Rel-16 PHY prioritization operation and Rel-16 Type 3 with PHY priority operation & Rel-17 enhanced Type 3 HARQ-ACK CB with PHY priority operation is further clarified as: 
· For Rel-17 enhanced Type 3 HARQ-ACK CB operation, the restriction on the Type 1 / Type 2 HARQ-ACK CB mapping from the earlier agreement below is only applicable to the same PHY priority of the Type 1 / Type 2 CB as the PUCCH for the enhanced Type 3 CB re-transmission. A LP PUCCH (or PUSCH) carrying the R17 enh. Type 3 CB is dropped according to the Rel-16 PHY prioritization procedures in case of an overlapping HP channel.
	Agreement 
For the enhanced Type 3 HARQ-ACK CB of smaller size triggered in a PUCCH slot, the UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB of smaller size as the HARQ process is not part of the codebook. 


· For Rel-16 Type HARQ-ACK 3 HARQ-ACK CB operation, the UE creates the Rel-16 Type 3 HARQ-ACK CB for transmission on a PUCCH of the indicated priority. A LP PUCCH (or PUSCH) carrying the R16 Type 3 HARQ-ACK CB is dropped according to the Rel-16 PHY prioritization procedures in case of an overlapping HP channel. 

Agreement
Support joint operation of R17 Intra-UE multiplexing and enhanced Type 3 HARQ-ACK CB in Rel-17, based on the following operational details of Alt. 1: 
· The UE is not expecting HARQ-ACK information in a Type 1 or Type 2 HARQ-ACK CB with the same priority index (i.e. in step 1) as the enhanced Type 3 HARQ-ACK CB to be transmitted that cannot be mapped to the enhanced Type 3 HARQ-ACK CB. The UE performs Rel-17 Intra-UE multiplexing in step 2 as defined.  
· For Rel-16 Type 3 CB, the UE creates the Rel-16 Type 3 CB with a PUCCH based on the indicated priority in step 1, and performs step 2 of the Rel-17 Intra-UE multiplexing of potential HARQ-ACK of different priority afterwards. 





One-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource
RAN1#106-e (Aug. 2021)
	Agreement 
A single DCI triggering the Rel-17 one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB can trigger the re-transmission of HARQ-ACK information of only a single HARQ-ACK CB. 

Agreement 
The Rel-17 one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB is done through an explicit triggering indication in the DCI through a DCI field. 

Agreement 
Support PHY priority handling for the Rel-17 one-shot triggering (by a DL assignment) of HARQ-ACK re-transmission on a PUCCH resource other than enhanced Type 2 or (enhanced) Type 3 HARQ-ACK CB. 
· The indicated PHY priority in the triggering DCI defines the PHY priority of the PUCCH carrying the re-transmitted HARQ-ACK information.
· The indicated PHY priority in the triggering DCI is used to determine the HARQ-ACK information to be re-transmitted corresponding to the indicated PHY priority. 

Agreement
For Rel-17 one-shot triggering for HARQ-ACK re-transmission, the UE does not expect more than one triggering DCI for Rel-17 one-shot feedback indicating the same PUCCH slot for the re-transmission of HARQ-ACK CBs of different PUCCH slots to be re-transmitted
· Note: i.e. only a single HARQ-ACK codebook / PUCCH occasion can be re-transmitted in a PUCCH slot




RAN1#106bis-e (Oct. 2021)
	Agreement
Support triggering of one-shot HARQ re-transmission on PUCCH using DCI format 1_2. 

Agreement
For one-shot HARQ re-transmission on PUCCH, the triggering DCI dynamically indicates a ‘HARQ re-tx offset’ which is used to define the offset in number of PUCCH slots/sub-slots between the triggering DCI and the PUCCH slot/sub-slot of the HARQ-ACK codebook to be re-transmitted. For the triggering DCI received in slot/sub-slot m, indicating the HARQ-ACK re-tx in slot/sub-slot m+k and indicating HARQ_retx_offset, the PUCCH slot/sub-slot n of the HARQ-ACK codebook to be re-transmitted is determined as either: 
· Alt. 1: n = m - HARQ_retx_offset
· Alt. 2: n = m + k - HARQ_retx_offset
· FFS: value range of the HARQ-retx_offset


Agreement
For one-shot triggering of HARQ-ACK re-transmission on PUCCH, 
· in case the dynamic Type 2 HARQ-ACK codebook is configured, the HARQ-ACK codebook per PHY priority on the indicated PUCCH is constructed by appending the Type 2 HARQ-ACK codebook to be re-transmitted to the Type 2 HARQ-ACK codebook of the indicated PUCCH (carrying new, initial HARQ-ACK information) per PHY priority.
· in case the semi-static Type 1 HARQ-ACK codebook is configured, the HARQ-ACK codebook per PHY priority on the indicated PUCCH is constructed by appending the Type 1 HARQ-ACK codebook to be re-transmitted to the Type 1 HARQ-ACK codebook of the indicated PUCCH (carrying new, initial HARQ-ACK information) per PHY priority.



RAN1#107-e (Nov. 2021)
	Agreement
The one-shot HARQ re-transmission on PUCCH is configured per PUCCH cell group (i.e., separately configurable for primary and secondary PUCCH cell group).

Agreement
For one-shot HARQ re-transmission on PUCCH, the ‘HARQ re-tx offset’ is determined as Alt. 1: n = m - HARQ_retx_offset

Conclusion
There is no consensus to support the simultaneous configuration of one-shot HARQ-ACK re-transmission and dynamic PUCCH cell switching in Rel-17. 

Agreement
Support simultaneous configuration of one-shot HARQ-ACK re-transmission and semi-static PUCCH cell switching:
· the ‘backward HARQ-ACK slot-offset’ is interpreted with the granularity of a PUCCH slot of the respective PHY priority of PCell /PSCell / PUCCH SCell

Agreement
Apply a 1-bit triggering DCI field for triggering indication of one-shot HARQ re-transmission on PUCCH. 
· The triggering DCI with the triggering bit set to ‘1’ is not able to schedule PDSCH. 
· Some unused bit field in the DCI is used to indicate the HARQ slot offset. 
· FFS: if the ‘one-shot HARQ-ACK request’ field can be reused
· FFS: which unsed DCI field in the DCI is used for HARQ slot offset indication
· FFS: The indication of whether the PDSCH is not scheduled will reuse Rel-16 type-3 HARQ ACK CB UE behavior

Agreement
For one-shot triggering of HARQ re-transmission, introduce a new 1-bit DCI field in DCI format 1_1 and in DCI format 1_2 (if DCI format 1_2 is configured with one-shot triggering of HARQ-ACK re-transmission).

Working Assumption 
For one-shot triggering of HARQ re-transmission, in addition to one-shot triggering of HARQ re-transmission after the initial PUCCH transmission slot, the triggering is supported before the initial PUCCH transmission slot
· Re-transmission triggering does not change processing for the initial PUCCH transmission (i.e., HARQ multiplexing / dropping / transmission)
· The UE expects the PUCCH carrying the HARQ-ACK re-transmission to be scheduled in a slot/sub-slot after the initial PUCCH transmission slot/sub-slot. 
· The support for the triggering before the initial PUCCH transmission slot is subject to separate UE capability indication

Agreement
For one-shot HARQ-ACK re-transmission, the value range for HARQ re-tx offset is fixed in the specification




RAN1#107bis-e (Jan. 2022)
	Agreement
For one-shot HARQ-ACK re-transmission, the value range for HARQ re-tx offset is given by [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value] with an indication of 1 slot / sub-slot within that range.
· FFS the fixed value of min_HARQ_retx_offset_value
· FFS the fixed value of max_HARQ_retx_offset_value

Conclusion
For one-shot HARQ re-transmission on PUCCH, the UE determines no PDSCH is scheduled when the triggering bit is set to ‘1’ (i.e. the UE does not need to in addition check any specific resource allocation setting).

Agreement
RAN1 confirms the following RAN1#107-e working assumption: 
	Working Assumption 
For one-shot triggering of HARQ re-transmission, in addition to one-shot triggering of HARQ re-transmission after the initial PUCCH transmission slot, the triggering is supported before the initial PUCCH transmission slot
· Re-transmission triggering does not change processing for the initial PUCCH transmission (i.e., HARQ multiplexing / dropping / transmission)
· The UE expects the PUCCH carrying the HARQ-ACK re-transmission to be scheduled in a slot/sub-slot after the initial PUCCH transmission slot/sub-slot. 
· The support for the triggering before the initial PUCCH transmission slot is subject to separate UE capability indication



Agreement
For one-shot HARQ-ACK re-transmission, 
· the minimum value for the HARQ re-tx offset min_HARQ_retx_offset_value is -7.  
· the maximum value for the HARQ re-tx offset max_HARQ_retx_offset_value is 24.  
· Note: UE capability reporting on the UE supported value range for HARQ_retx_offset in the scope of [min_HARQ_retx_offset_value, max_HARQ_retx_offset_value ] that can be indicated by the gNB for the UE can be further discussed in UE capabilities

Agreement
For one-shot triggering of HARQ-ACK re-transmission, the HARQ_retx_offset is indicated by the bits of the MCS field for transport block 1. 


Conclusion 
There is no consensus on the support of HARQ-ACK CB size indication in the triggering DCI for HARQ-ACK re-transmission

Conclusion 
There is no consensus to support the following in Rel-17: 
· For one-shot HARQ re-transmission on PUCCH, if certain HARQ process IDs of the requested HARQ CB to be retransmitted is replaced by new HARQ bits, the UE transmits the new content of HARQ process(es) being updated.

Agreement
For PUCCH repetition and one-shot HARQ-ACK re-transmission, if the gNB triggers the HARQ-ACK CB re-transmission from a PUCCH slot indicated by HARQ_retx_offset where a HARQ-ACK in a first PUCCH is dropped due to overlapping with another, second PUCCH, where the first PUCCH and second PUCCH have the same L1 priority, and at least one of the first PUCCH and the second PUCCH is subject to a repetition, the UE re-transmits the HARQ-ACK CB of the second PUCCH from the slot.




RAN1#108-e (Feb/March 2022)
	Agreement
For one-shot HARQ-ACK re-transmission on PUCCH, triggering the HARQ-ACK CB re-transmission with a triggering DCI with CRC scrambled with the CS-RNTI is not supported. 

Agreement
Support joint operation of Rel-17 Intra-UE multiplexing and one-shot HARQ re-tx in Rel-17
· One-shot HARQ retransmission is be handled per physical layer priority following the  existing agreements in step 1, i.e.
· Only the HARQ-ACK CB of the indicated PHY priority in one-shot HARQ-ACK triggering DCI is triggered for one-shot HARQ-ACK CB re-transmission
· The ‘backward HARQ-ACK slot-offset’ is interpreted with the granularity of a PUCCH slot of the respective PHY priority of step 1 of PCell /PSCell / PUCCH SCell
· The UE does not expect more than one triggering DCI for Rel-17 one-shot feedback indicating the same PUCCH slot of a certain PHY priority in step 1 for the re-transmission of HARQ-ACK CBs of different PUCCH slots to be re-transmitted.
· After the one-shot HARQ-ACK re-transmission operation in step1, the UE continues in step 2 of the Rel-17 Intra-UE multiplexing framework 
· There are no further restrictions imposed, e.g. multiplexing of one or a combination of LP HARQ-ACK CBs, including LP Type1 CB/Type2 CB /one-shot re-transmission CB, with one or a combination of HP HARQ-ACK CBs, including HP Type1 CB/Type2 CB /one-shot re-transmission CB in step 2 is not precluded.

Conclusion 
When a UE receives a one-shot triggering DCI for HARQ-ACK re-transmission, and did not generate an HARQ-ACK codebook with the indicated PHY priority for corresponding PUCCH transmission in the original PUCCH slot, the UE ignores the triggering DCI, without determining corresponding PUCCH transmission in the PUCCH slot designated for HARQ-ACK re-transmission.
· No RAN1 specification impact




RAN1#108-e (Feb/March 2022)
	Agreement
For PUCCH cell switching, introduce a new RRC parameter in SPS-Config to allow configuring a separate ‘n1PUCCH-AN’ (i.e. PUCCH resource ID) for PUCCH sSCell for SPS HARQ operation. 




PUCCH cell switching 
Generic agreements (applicable to both, dynamic & semi-static PUCCH cell switching)
RAN1#103-e (Oct./Nov. 2021)
	Agreements: In the studies on PUCCH carrier switching for HARQ-ACK, PUCCH carrier switching for different cells operated is considered only for cells that are part of the active UL CA configuration.



RAN1#104-e (Jan. 2021)
	Agreements: For further study on whether and how to support PUCCH carrier switching in a PUCCH group, focus on the following three alternatives:
· Alt. 1: PUCCH carrier switching is based dynamic indication in DCI
· Alt. 2B: PUCCH carrier switching is based on certain (semi-static) rules
· Alt. 2C: PUCCH carrier switching is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells
· Note: In above alternatives, it is assumed that HARQ-ACK corresponding to PDSCH received on a Pcell/PScell or an Scell in a PUCCH group, can be sent on a PUCCH on an Scell also instead of only on Pcell/PScell/PUCCH-SCell in the same PUCCH group, as opposed to Rel-16 where HARQ-ACK corresponding to PDSCH received on a Pcell/PScell or an Scell in a PUCCH group can only be sent on Pcell/PScell/PUCCH-SCell in the same PUCCH group.
· Note: Realistic deployment scenarios including TDD configurations should be considered for the study



RAN1#105-e (May 2021)
	Agreement: Support PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH and semi-static configuration 
· Details are FFS (including applicability of dynamic and/or semi-static means)
· Aim for minimum specification impact 
· Dynamic indication and/or semi-static configuration are subject to separate UE capabilities
· The semi-static PUCCH carrier switching configuration operation is based on RRC configured PUCCH cell timing pattern of applicable PUCCH cells and supports PUCCH carrier switching across cells with different numerologies.
· FFS whether additional rules are needed to support PUCCH carrier switching across cells with different numerologies
· FFS the maximum number of PUCCH cells
· FFS whether and how to support joint operation of dynamic and semi-static carrier switching for a UE
· FFS whether and how to support joint operation of PUCCH carrier switching and SPS HARQ-ACK deferral

Agreement: For PUCCH carrier switching, the PUCCH resource configuration is per UL BWP (i.e. per candidate cell and UL BWP of that specific candidate cell). 




RAN1#106-e (Aug. 2021)
	Agreement
Update the following RAN1#105-e agreement as (RED):   
· RAN1#105-e Agreement: For PUCCH carrier switching, the PUCCH resource configuration (i.e. pucch-Config / PUCCH-ConfigurationList) is per UL BWP (i.e. per candidate cell and UL BWP of that specific candidate cell).
· FFS: CSI and SR



RAN1#106bis-e (Oct. 2021)
	Agreement
For PUCCH carrier switching, support PUCCH carrier switching only among different TDD cells with PUCCH configured on the NUL carrier in Rel-17

Agreement
For PUCCH cell switching, support independent TPC per PUCCH cell including
· Separate P0 / TPC configuration per PUCCH cell
· Note: This flexibility is already provided as PUCCH-config is per UL BWP of a PUCCH cell
· Accumulating closed loop power control commands only within the same PUCCH target cell by reusing Rel-15 procedure, i.e.
· For dynamic PUCCH cell indication, the TPC command in the DCI scheduling the PUCCH only applies for the dynamically indicated PUCCH target cell
· For semi-static / time-domain pattern, the TPC command in the DCI scheduling the PUCCH only applies for the determined PUCCH target (using the time-domain pattern)
· Separate TPC command indication using DCI format 2_2 for the individual PUCCH cells
· Note: this requires configuration of individual TPC command starting points for each PUCCH cell within DCI format 2_2

Agreement
For semi-static and dynamic indication of PUCCH cell switching, the PUCCH repetition factor is determined based on the PUCCH format or PUCCH resource on the target PUCCH cell for the first repetition. 

Agreement
PUCCH cell switching between 2 cells is supported in Rel-17. 




RAN1#107-e (Nov. 2021)
	Conclusion
For PUCCH cell switching DCI field size alignment is done by:
· For dynamic PUCCH cell switching, the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 and 1_2 is determined by the largest K1 set among the K1 sets of all candidate PUCCH cells for PUCCH cell switching based on dynamic indication
· i.e., a number of most significant bits with value set to '0' are inserted to smaller field until the bit width of the field for all the PUCCH cells are the same
· Note: for semi-static PUCCH cell switching only the K1 set of PCell is needed
· For semi-static and dynamic PUCCH cell switching, the bit width of the PRI field in DCI format 1_2 is determined by the largest value of numberOfBitsForPUCCH-ResourceIndicatorDCI-1-2 of all PUCCH cells 
· i.e., a number of most significant bits with value set to '0' are inserted to smaller field until the bit width of the field for all the PUCCH cells are the same
· FFS: If similar handling is applied for ChannelAccess-CPext DCI field (0 or 2 bit)

Agreement
For PUCCH cell switching and a PUCCH transmission on the alternative PUCCH cell, the alternative PUCCH cell is used to derive the downlink pathloss estimate PLb,f,c(qd), i.e., replace in the main bullet of the PLb,f,c(qd) determination in Sec. 7.2.1 of 38.213 the ‘primary cell’ with ‘cell for PUCCH transmission’ 

Conclusion
There is no consensus to support simultaneous configuration of semi-static PUCCH cell switching and dynamic PUCCH cell switching in Rel-17.




RAN1#107bis-e (Jan. 2022)
	Conclusion
There is no consensus for introducing further specification support for the following
· PUCCH cell switching between cells with shared spectrum channel access (in any mode)
· PUCCH cell switching between a cell with licensed spectrum and a cell with shared spectrum channel access (in any mode)

Conclusion
There is no consensus to support MAC CE activation indicating a set of values of pucch-SpatialRelationInfoId applicable to the alternative PUCCH sSCell for PUCCH cell switching in Rel-17.





Semi-static PUCCH cell switching 
RAN1#106-e (Aug. 2021)
	Agreement
Semi-static PUCCH carrier switching is applicable to all UCI types incl. HARQ-ACK, SR and CSI. 




RAN1#106bis-e (Oct. 2021)
	Agreement
For semi-static PUCCH cell switching, PCell / PSCell / PUCCH-SCell is reference cell:
· The time domain pattern configurations are based on the numerology of the reference cell. 
· The PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology and PUCCH configuration of a reference cell to be able to apply the time-domain PUCCH cell switching pattern. 
· Note: There may not be a need to define a ‘reference cell’ in the specification. This terminology is used for further clarifications of the procedure. 

Agreement
For semi-static PUCCH cell switching, the time-domain pattern configuration is based on the following properties:
· A single time-domain pattern is configured per PUCCH cell group
· The granularity of the time-domain pattern is one slot of the PCell / PSCell / PUCCH-SCell reference cell 
· The time-domain pattern is applied periodically 
· FFS on period / pattern length (e.g., 10ms, RRC configured, …).
· The pattern defines for each slot of the PCell / PSCell / PUCCH-SCell reference cell at least the applicable target PUCCH cell

Agreement
For semi-static PUCCH cell switching, the PUCCH resource indicator (PRI) is interpreted based on the PUCCH configuration of determined target PUCCH cell. 

Agreement
The periodicity / length of the time-domain pattern for semi-static PUCCH cell switching is directly determined by the RRC configuraton of the time domain pattern pucchCellPattern 
· Note: pucchCellPattern has a variable length of (1… maxNrofSlots) 


Agreement
Down-select in RAN1#107-e from Alt. 1 & Alt. 3 below:
For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be longer than the target PUCCH cell slot or sub-slot (i.e. multiple target PUCCH cell slots overlapping with a single PCell slot),  the following PUCCH cell slot is used for UCI transmission:
· Alt. 1: the first target PUCCH slot overlapping with the PCell slot
· Alt. 3: using a relative slot-offset within the reference cell slot, the relative slot offset is configured in the time domain pattern (i.e. time domain pattern contains ‘cell index’ & ‘slot_offset’ for each reference cell slot)
· Note: different relative slot offset can be configured for each reference cell slot in the time domain pattern, details see R1-2108829

Agreement
Down-select in RAN1#107-e from Alt. 2 & Alt. 4 below:
For PUCCH carrier switching based on semi-static operation, for the case the PCell slot to be shorter than the target PUCCH cell slot,  
· Alt. 2: the UE does not expect the same UCI type (i.e. HARQ-ACK, SR or CSI) from more than one PCell PUCCH slot to be overlapping with a single dynamically indicated PUCCH cell slot
· Note: there can be e.g. HARQ-ACK only be present in either of the overlapping slots, but not in more than one overlapping slot. 
· Alt. 4: the UE does not expect a semi-static PUCC cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot. 




RAN1#107-e (Nov. 2021)
	Agreement
For PUCCH cell switching based on semi-static operation, for the case the PCell slot to be longer than the target PUCCH cell slot or sub-slot (i.e., multiple target PUCCH cell slots overlapping with a single PCell slot), adopt Alt 1, i.e., the first target PUCCH slot overlapping with the PCell slot is used for UCI transmission.

Agreement
The time-domain pattern for semi-static PUCCH cell switching is separately configurable for the primary and secondary PUCCH cell group.

Agreement
The time-domain pattern for semi-static PUCCH cell switching is based on the reference SCS configuration provided by tdd-UL-DL-ConfigurationCommon and is common to every configured UL BWP (of PCell / SPCell / PUCCH SCell).

Agreement
For PUCCH cell switching based on semi-static operation, adopt Alt. 4, i.e., the UE does not expect a semi-static PUCCH cell configuration, where a single target PUCCH slot / sub-slot would be overlapping with more than one PCell slot/sub-slot.
 
Agreement
For semi-static PUCCH cell switching, if the alternative PUCCH cell (i.e. PUCCH sCell) is deactivated or the alternative PUCCH Cell is dormant, the UE does not apply time-domain pattern and the UCI is to be transmitted on PCell / SPCell / PUCCH SCell.



RAN1#107bis-e (Jan. 2022)
	Agreement
For PUCCH cell switching based on semi-static time domain pattern, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the PCell / SPCell / PUCCH SCell.




RAN1#108-e (Feb/March 2022)
	Agreement
Support joint Operation of R17 Intra-UE multiplexing and semi-static PUCCH cell switching
· The Rel-17 Intra-UE multiplexing operation of step 1 and step 2 are performed using the determined target PUCCH cell based on the semi-static time domain pattern,
· i.e., once a target cell is determined based on the time-domain pattern due, the intra-UE multiplexing procedures can be applied to resolve collision in case of overlapping PUCCH resources on the target PUCCH cell.
Conclusion 
Semi-static PUCCH cell switching, i.e. the PUCCH cell determination based on the time-domain pattern, should be performed before UCI multiplexing/prioritization. 
· No RAN1 specification impact






PUCCH cell switching based on dynamic indication
RAN1#105-e (May 2021)
	Agreement: For PUCCH carrier switching based on dynamic indication in DCI scheduling a PUCCH (i.e. Alt. 1), the PDSCH to HARQ-ACK offset k1 is interpreted based on the numerology of the dynamically indicated target PUCCH cell.



RAN1#106-e (Aug. 2021)
	Agreement
In addition to HARQ-Ack of PDSCH dynamically scheduled by a DCI indicating a PUCCH carrier, the dynamic target carrier indication also applies to:
· HARQ-ACK corresponding to the first SPS PDSCH activated by Activation DCI based on the indication in the activation DCI
· HARQ-ACK corresponding to the SPS Release DCI based on the indication in the release DCI
· triggered PUCCH for Rel-16 Type 3 CB, Rel-17 enh. Type 3 CB of smaller size and Rel-17 one-shot triggering for HARQ-Ack retransmission based on the indication in the triggering DCI
· FFS: Additional cases



RAN1#106bis-e (Oct. 2021)
	Agreement
UE does not expect overlapping PUCCH slots with dynamic PUCCH cell indication on more than one cell, i.e., gNB should only dynamically indicate a single PUCCH cell for a final PUCCH slot. 


Agreement
For PUCCH cell switching based on dynamic indication in the DCI,  introduce a new, dedicated DCI field for the DCI scheduling PDSCH to indicate the target PUCCH cell. 

Agreement
In addition, the dynamic target PUCCH cell indication also applies to HARQ-ACK corresponding to SCell dormancy indication without scheduling PDSCH.

Agreement
Support PUCCH cell switching based on dynamic indication in the DCI using DCI format 1_2 for a UE supporting DCI format 1_2. 
· The presence of the ‘PUCCH carrier switching’ bitfield in DCI format 1_2 is RRC configured. 

Conclusion
There is no consensus to support multiplexing of HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI on the dynamically indicated PUCCH cell (other than PCell / PSCell / PUCCH-SCell) in Rel-17.
· FFS: further handling, incl. e.g., UE does not expect overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI or overlapping HARQ-ACK (without dynamic PUCCH cell indication), SR and P/SP-CSI is to be dropped
· FFS: overlapping definition for SR and P/SP-CSI in terms of PUCCH slot or PUCCH resource





RAN1#107-e (Nov. 2021)
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK on the dynamically indicated alternative PUCCH PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.



RAN1#107bis-e (Jan. 2022)
	Agreement
For dynamic PUCCH cell switching, the Type 1 HARQ-ACK codebook construction is based on the k1 set(s) of the dynamically indicated PUCCH cell. 




RAN1#108-e (Feb/March 2022)
	Agreement
For dynamic PUCCH cell switching and Rel-16 PHY prioritization (if any), the earlier RAN1 conclusion is updated with the following changes in red 
	Conclusion
For dynamic PUCCH cell switching, the UE does not expect a PUCCH slot with UCI of a certain PHY priority on PCell /SPCell / PUCCH SCell to overlap with a PUCCH slot with HARQ-ACK of the same or different PHY priority on the dynamically indicated alternative PUCCH cell.
· The UCI on PCell /SPCell / PUCCH SCell dropped due to collision with semi-static DL symbols, SSB, and symbols indicated by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set is exempted and is not multiplexed on the PUCCH on the alternative PUCCH cell.




Conclusion
There is no consensus in RAN1 to support joint operation of Rel-17 Intra-UE multiplexing and dynamic PUCCH cell switching in Rel-17
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