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1. [bookmark: _Ref521334010]Introduction
This document summarizes the discussions during RAN1#109-e under the following email thread.
R1-2203416	Clarification of C-DAI ordering	CATT
[109-e-NR-CRs-04] Clarification of C-DAI ordering by May 13 – Yanping (CATT)
· Relevant tdocs: R1-2203416 (only proposals 2 and 3)
2. Discussion
2.1. 1st round discussion
In R1-2203416, it is clarified that the ordering of C-DAI in the same MO is based on the cell index of the scheduled cell in proposal 1. During preparation phase, companies commented that it should be already clear from the current specification so no discussion is needed.
The discussions in this email thread therefore covers proposal 2 and 3 only.
Note that the following conclusion was made in RAN1#96 for Rel-15 and SCell dormancy was introduced in Rel-16, so the issues discussed in proposal 2 and 3 do not exist for Rel-15.
	Conclusion:
· In Rel-15, a UE is not expected to detect two (or more) DCI formats (same or different) in PDCCHs received with a same first symbol in a slot and scheduling PDSCH reception(s) or SPS PDSCH release on a same cell and indicating a same slot for corresponding HARQ-ACK transmission. 
· No CR is necessary



In Rel-16, the following was defined for C-DAI ordering in TS38.213 based on the starting time of PDSCH reception.
	A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s), SPS PDSCH release or SCell dormancy indication associated with the DCI formats, excluding the SPS activation DCI, is present up to the current serving cell and current PDCCH monitoring occasion, 
-	first, if the UE indicates by type2-HARQ-ACK-Codebook support for more than one PDSCH reception on a serving cell that are scheduled from a same PDCCH monitoring occasion, in increasing order of the PDSCH reception starting time for the same {serving cell, PDCCH monitoring occasion} pair, 
-	second in ascending order of serving cell index, and 
-	third in ascending order of PDCCH monitoring occasion index , where . 



However, there is no PDSCH reception for DCI indicating SPS release. Therefore, when there are more than one DCI for one scheduled CC in one PDCCH monitoring occasion and one of the DCIs is used for indicating SPS release, it is not clear how to order the C-DAI. Two example cases are provided and copied below.
	· Case 1: 1-bit C-DAI
As shown in Figure 2, one DCI is transmitted on CC0 and two DCIs are transmitted on CC1 in one PDCCH monitoring occasion. For the two DCIs on CC1, one is for PDSCH scheduling, and the other is for SPS PDSCH release indication. It should be clarified how to order the C-DAI in the two DCIs. Otherwise, if UE missed the DCI on CC0, UE may consider DCI with C-DAI=0 is before the DCI with C-DAI=1 on CC1 and there is no DCI miss, which would cause wrong HARQ-ACK codebook.


[bookmark: _Ref101463165]Figure 2: C-DAI ordering for DCI indicating SPS release-Case 1
· Case 2: cross-carrier scheduling with different numerologies
As shown in Figure 3, SCS of scheduling CC0 and CC1 is 15kHz and SCS of scheduled CC2 is 60kHz. When there are three DCIs transmitted in CC1, and DCI with C-DAI=3 is used for indicating SPS PDSCH release, it is not clear how to order the C-DAI since there is no PDSCH reception for DCI with C-DAI=3. Assuming T-DAI=3, there are two possible understandings for UE as below, then gNB and UE may have different understanding on HARQ-ACK codebook.
· Understanding 1: C-DAI=3 is ordered after C-DAI=1 and C-DAI=2:
	Value of C-DAI
	C-DAI=1
	C-DAI=2
	C-DAI=3

	Corresponding transmission
	PDSCH-1
	PDSCH-2
	Release DCI


· Understanding 2: C-DAI=3 is ordered before C-DAI=1 and C-DAI=2:
	Value of C-DAI
	C-DAI=1
	C-DAI=2
	C-DAI=3
	C-DAI=4
	C-DAI=1
	C-DAI=2
	C-DAI=3

	Corresponding transmission
	missed
	missed
	Release DCI
	missed
	PDSCH-1
	PDSCH-2
	missed





[bookmark: _Ref101532262][bookmark: OLE_LINK4][bookmark: OLE_LINK3]Figure 3: C-DAI ordering for DCI indicating SPS release-Case 2




Question 1: Do you agree with the issue that C-DAI ordering is not clear in case there are more than one DCI for one scheduled CC in one PDCCH monitoring occasion and one of the DCI is used for indicating SPS PDSCH release in Rel-16?
	
	Company

	Agree
	LG, NTT DOCOMO, QC, CATT, vivo, Intel, ZTE

	Not agree
	Ericsson (see comment), Samsung



	Company
	Comments

	LG
	Agree with the above observation on potential ambiguity.

	ZTE
	We agree there might be ambiguity for above cases while they may not be very essential. 

	Ericsson
	Our understanding is that based on the conclusion cited for Rel-15, Figure 2 and Figure 3 are not allowed. So, these are error cases.

	Samsung
	Agree with Ericsson. The new FG introduced in Rel-16 did not allow such a scheduling. It only allows more than one DCI formats scheduling PDSCH in the same MO. So, Rel-15 conclusion is still applied. 



The following proposal 2 in R1-2203416 was proposed to address the above issue.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 2: C-DAI for DCI indicating SPS PDSCH release is ordered before or after C-DAI for DCI scheduling PDSCH when the DCIs are in the same MO for the same scheduled CC.
Question 2: Do you agree with proposal 2 in R1-2203416 for Rel-16?
	
	Company

	Agree
	LG, NTT DOCOMO, QC, CATT, vivo, Intel

	Not agree
	Ericsson (see comment), Samsung



	Company
	Comments

	LG
	Agree to have a rule with either way (for both SPS PDSCH release and SCell dormancy indication).

	Qualcomm
	Agree with LG.

	vivo
	If there are multiple DCIs indicating SPS PDSCH release (for different SPS configuration on the same serving cell), the order among these DCIs indicating SPS PDSCH release may also need to be specified.

	ZTE
	If the issue should be addressed, it seems more straightforward that C-DAI for DCI indicating SPS PDSCH release is ordered by the starting time of SPS PDSCH associated with the SPS PDSCH release. This could also address the case raised by vivo above. 

	Ericsson
	In our understanding the conclusion for Rel-15 holds for Rel-16 as well.
The Rel-15 conclusion disallows this case.

	Samsung
	See the comment in Q1



In addition, it was discussed in R1-2203416 that it is supported in Rel-16 that a single DCI could indicate SCell dormancy for multiple configured SCells and the C-DAI ordering in this case is not clear. An example is shown in Figure 4 below.
	As the example shown in Figure 4, three DCIs are transmitted in CC0, and DCI-2 is used for indicating SCell dormancy, both CC1 and CC3 are indicated as dormancy. 


[bookmark: _Ref101543441]Figure 4: C-DAI ordering for DCI indicating SCell dormancy



Question 23: Do you agree with the issue that C-DAI ordering is not clear in case a single DCI indicating SCell dormancy for multiple configured SCells without scheduling PDSCH in Rel-16?
	
	Company

	Agree
	LG, NTT DOCOMO, QC, CATT, vivo, Intel, ZTE, Samsung

	Not agree
	Ericsson (see comment)



	Company
	Comments

	LG
	Agree with the above observation on potential ambiguity.

	ZTE
	For the example in Figure 4, it seems no ambiguity issue if no DCI is missed or for 2-bit C-DAI case, as UE would know which DCI is for dormancy indication and the associated DAI value. It might be ambiguous for cases in Figure 2 and Figure 3. 

	Ericsson
	Our understanding is that for SCell dormancy, the assumption was that to threat its corresponding HARQ-ACK similar to HARQ-ACK for DL SPS release.
Then we understand that the conclusion in Rel-15, also applicable to Rel-16 SCell dormancy HARQ-ACK.
It also makes sense because as it is identified from this discussion, the alternative would be to define a new behaviour. 
So, in short, the scenarios in this discussion in our view are error cases.

	Samsung
	It is a common issue for DCI not scheduling a PDSCH and should aim for a unified solution to include new DCI in later release, for example, TCI state update



The following proposal 3 in R1-2203416 was proposed to address the above issue. Then, the ordering of C-DAI in the three DCIs in Figure 4 is {C-DAI of DCI-1, C-DAI of DCI-2, C-DAI of DCI-3}.
Proposal 3: C-DAI of DCI indicating SCell dormancy without scheduling PDSCH is ordered based on the smallest cell index of the SCell which is indicated as dormancy by the DCI.
Question 4: Do you agree with proposal 3 in R1-2203416 for Rel-16?
	
	Company

	Agree
	NTT DOCOMO, CATT, vivo

	Not agree
	LG, QC, Intel, Ericsson, Samsung



	Company
	Comments

	LG
	We think single rule is sufficient for both SPS PDSCH release and SCell dormancy indication, since such PDSCH-less DCI would not likely to be concentrated into a same PDCCH MO.

	Qualcomm
	Agree with LG.

	Intel
	Agree with LG and QC for a unified handling. 

	ZTE
	If the issue should be addressed, we are ok with the proposal. 

	Ericsson
	As we indicated before (also align with LG views), SCell dormancy HARQ-ACK is treated as SPS PDSCH release HARQ-ACK (that was the assumption during Rel16). The conclusion in Rel-15, had been assumed in Rel-16 and extended to SCell dormancy. 
We think that is reasonable and consistent.
No spec impact is needed.


	Samsung
	A unified solution for a DCI not scheduling a PDSCH is preferred, for example, use the scheduling cell. SPS release could be an exception since it is already agreed to use the indicated cell for the released SPS configurations.

	Apple
	Support
 to define a unified solution for all cases without associated PDSCH. 



2.2. 2nd round discussion
Based on companies’ feedback for question 1 and 2, companies have different views on whether the issue for DCI indicating SPS release is valid or not in Rel-16. Eight companies agree with the issue while two companies think the Rel-15 conclusion applies and the issue does not exist in Rel-16. So we need to align the understanding first.
The conclusion for Rel-15 is as follows.
	Conclusion:
· In Rel-15, a UE is not expected to detect two (or more) DCI formats (same or different) in PDCCHs received with a same first symbol in a slot and scheduling PDSCH reception(s) or SPS PDSCH release on a same cell and indicating a same slot for corresponding HARQ-ACK transmission. 
· No CR is necessary



[bookmark: OLE_LINK1]In Rel-16, C-DAI ordering based on starting time of PDSCH reception was introduced. At least the case that a UE detects two (or more) DCI formats in PDCCHs received with a same first symbol in a slot and scheduling PDSCH receptions on a same cell and indicating a same slot for corresponding HARQ-ACK transmission is valid case, which is different from Rel-15 conclusion.
Then the question is only for SPS PDSCH release. Samsung commented that the Rel-16 FG only allows more than one DCI formats scheduling PDSCH in the same MO. The related UE FGs in Rel-15/16 are provided below. 
FG 3-5b
	Feature group
	Components

	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap
	PDCCH monitoring occasions of FG-3-1, plus additional  PDCCH monitoring occasion(s) can be any OFDM symbol(s) of a slot for Case 2, and for any two PDCCH monitoring occasions belonging to different spans, where at least one of them is not the monitoring occasions of FG-3-1, in same or different search spaces, there is a minimum time separation of X OFDM symbols (including the cross-slot boundary case) between the start of two spans, where each span is of length up to Y consecutive OFDM symbols of a slot. Spans do not overlap. Every span is contained in a single slot. The same span pattern repeats in every slot. The separation between consecutive spans within and across slots may be unequal but the same (X, Y) limit must be satisfied by all spans.  Every monitoring occasion is fully contained in one span. In order to determine a suitable span pattern, first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise. The first span in the span pattern begins at the smallest l for which b(l)=1. The next span in the span pattern begins at the smallest l not included in the previous span(s) for which b(l)=1. The span duration is max{maximum value of all CORESET durations, minimum value of Y in the UE reported candidate value} except possibly the last span in a slot which can be of shorter duration. A particular PDCCH monitoring configuration meets the UE capability limitation if the span arrangement satisfies the gap separation for at least one (X, Y) in the UE reported candidate value set in every slot, including cross slot boundary.
For the set of monitoring occasions which are within the same span:
· Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
· Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
· Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
The number of different start symbol indices of spans for all PDCCH monitoring occasions per slot, including PDCCH monitoring occasions of FG-3-1, is no more than floor(14/X) (X is minimum among values reported by UE).
The number of different start symbol indices of PDCCH monitoring occasions per slot including PDCCH monitoring occasions of FG-3-1, is no more than 7.
The number of different start symbol indices of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4 in SCell.



FG 18-5c
	Processing up to X unicast DCI scheduling for DL per scheduled CC
	Processing up to X unicast DCI scheduling for DL per scheduled CC 
· X is based on pair of (scheduling CC SCS, scheduled CC SCS):
· Candidate value(s) of X
· X={1,2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
· X applies per slot of scheduling CC



It is moderator’s understanding that the unicast DCI scheduling DL in both FG 3-5b and FG 18-5c includes DCI indicating SPS PDSCH release. Otherwise, Rel-15 conclusion does not need to cover SPS PDSCH release. Companies are invited to share your views.
	Company
	Comments

	Samsung
	What we indicated in the 1st round is “type2-HARQ-ACK-Codebook-r16” which is a new UE capability for Rel-16 type-2 HARQ-ACK CB for more than one DCIs in the same MO (R15 conclusion is updated by introducing this capability). Our understanding is that the unicast DL DCI in this UE capability is DCI scheduling PDSCH, not SPS release DCI because PDSCH starting time is used to determine PDCCH ordering. So, Rel-15 conclusion is still there for SPS release DCI. 

	type2-HARQ-ACK-Codebook-r16
Indicates whether the UE supports Type 2 HARQ-ACK codebook when HARQ-ACK feedback in a codebook corresponds to more than one unicast DL DCI for same scheduled cell in a monitoring occasion of a scheduling cell using the PDSCH starting time in addition to the existing monitoring occasion and Cell index to order the HARQ-ACK feedback.



In FG3-5b/FG 18-5c, even though X includes SPS release DCI, gNB can indicated separate PUCCH slot for HARQ-ACK of the SPS release DCI, so that it does not depend on this issue. 

	Apple
	Our original thought is same as Moderator. On the other hand, after reading Samsung’s comment, the FG 3-5b is written as follows: 
· Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
The key is how to interpret the highlighted ‘scheduling DL’. One possible interpretation is that it refers to ‘scheduling PDSCH’ and the other is that it refers to ‘DL cell’. The first interpretation leads to the conclusion that SPS release is not allowed as it does not schedule any PDSCH. While the second interpretation allows it. 
Although following Rel-15 rule is a way to handle this as listed by Samsung, it imposes certain restriction at network side if the UE indicates the support of FG 3-5b and FG 18-5c and increases the SPS release latency as well. This is the reason why we prefer to find a unified solution to remove the SPS release restriction. 
In any case, a unified solution for SPS release and SCell Dormancy is make sense for us. If consensus cannot make on it, our second preference to extend Rel-15 rule to both them, instead of developing a single solution for a SCell dormancy only. For us, compared to SPS PDSCH release, the latency for SCell dormancy indication is even less latency sensitive and can always use separate PUCCH slot for HARQ-ACK feedback. 

	Qualcomm
	We share the view with Apple on the issue. We are OK with Moderator’s understanding that the multiple DCIs in a scheduling cell may include a unicast DCI that does not schedule PDSCH, and OK with making clarification on how the HARQ-ACK bit for the DCI is ordered in the codebook. Unified solution for SPS PDSCH release and SCell dormancy indication should be preferred.
But as we have indicated in the 1st round discussion, we think handling more than one DCIs that do not schedule PDSCH would be a kind of over optimization. It is reasonable to address the case where one of the multiple DCIs in the same PDCCH MO for the same scheduled cell is a non-scheduling-DCI.

	Spreadtrum
	For SCell dormancy, it always on PCell, and it does not belong to cross carrier scheduling. Because the bitmap in DCI indicate all the configured SCells switching into dormancy BWP or not. Some of SCells may share the same or smaller SCS, some of them may have bigger SCS. So it is hard to say which SCS pair of scheduling and scheduled cell it applied, such as X in the FG 18-5c. From this understanding, at least SCell dormancy only DCI cannot be treated as one type of cross carrier scheduling, so C-DAI ordering based on starting time of PDSCH reception cannot applied for it. 
· X={1,2,4} for (15,120), (15,60), (30,120) and X={2} for (15,30), (30,60), (60,120 kHz)
For SPS PDSCH release, there was some discuss for cross carrier SPS PDSCH release, such as SPS PDSCH release DCI, SPS PDSCH, and HARQ-ACK for SPS PDSCH release are on different cells. We agree that this cross carrier release is supported in Rel-16. However, it has been never confirmed that multiple unicast DCI in one PDCCH MO can include SPS PDSCH release PDCCH. Thus, we agree with Samsung and Ericsson that it is not a valid case at least for Rel-16.

	
	

	
	



Question 5: In Rel-16, is it a valid case that a UE detects two (or more) DCI formats in PDCCHs received with a same first symbol in a slot and scheduling PDSCH reception(s) and SPS PDSCH release on a same cell and indicating a same slot for corresponding HARQ-ACK transmission? If not, why?
	
	Company

	Yes
	

	No
	Samsung



	Company
	Comments

	Samsung
	No Rel-16 conclusion or agreement to support this scheduling. Thus, Rel-15 restriction is still applied

	
	

	
	

	
	

	
	

	
	



For the issue related to a single DCI indicating SCell dormancy for multiple configured SCells without scheduling PDSCH, eight companies agree with the issue while Ericsson thinks the scenario in discussion is error case according to Rel-15 conclusion. It is not clear to moderator how Rel-15 conclusion applies here, which is for PDSCH reception(s) and/or SPS PDSCH release on the same cell scheduled by the DCI in the same MO. But here the issue is that the DCI indicating SCell dormancy is for multiple SCells, so it is not clear the C-DAI is ordered based on which cell. It would be good if Ericsson can elaborate.
	Company
	Comments

	Ericsson
	As we indicated before, SCell dormancy HARQ-ACK is treated as SPS PDSCH release HARQ-ACK (that was the assumption during Rel16). The conclusion in Rel-15, had been assumed in Rel-16 and extended to SCell dormancy. 
We think that is reasonable and consistent.
Moreover, when there is one DCI in the monitoring occasion, there is no issue. 
Therefore, no spec impact is needed

	
	

	
	

	
	

	
	

	
	



Regarding the solution, five companies commented that a unified solution for all cases without associated PDSCH is desired. Samsung provided an example solution which is to use the scheduling cell. It is not clear to moderator what unified solution do companies have in mind and it is also not clear to moderator how to use the scheduling cell to address the issue we discussed for SPS PDSCH release. Companies are invited to elaborate.
Question 6: What is your proposal to address the issue for C-DAI ordering for SPS PDSCH release and/or SCell dormancy?
	Company
	Comments

	Samsung
	For a DCI format without scheduling a PDSCH other than a DCI format indicating SPS release, the scheduling cell is used to determine the associated C-DAI. A UE is not expected to receive two DCI formats in a same MO associated with the same cell for DAI counting and indicating HARQ-ACK in a same PUCCH where at least one DCI format does not schedule a PDSCH.


	Apple 
	As replied earlier, our preference is to define a unified solution for all cases without PDSCH scheduling. Otherwise, Rel-15 rule should be extended to conclude that the cases without PDSCH scheduling follows Rel-15 conclusion, i.e., not allowed.  
On the unified solution, the proposal in R1-2203416 is ok for us, i.e., using the lowest SCell index that the DCI is applied. For SPS release case, it is the scheduled cell and for the SCell dormancy case, it is the lowest cell index that the dormancy DCI targets to. 

	Qualcomm
	We do not prefer a mixed rule – e.g., some DCIs are based on scheduled cells, some DCIs are based on scheduling cells. Since the DCIs that actually schedule PDSCH are based on the scheduled cells already, we would like to re-use the rule for DCI that does not schedule PDSCH.
As a unified solution for both scheduling DCIs and non-scheduling DCIs, scheduled-cell / CIF-indicated-cell based ordering would work. If a DCI has CIF field, the order is based on the cell pointed by the CIF – if a DCI does not have CIF field, then the order is based on the scheduling cell.


	Ericsson
	We share same view as Samsung, as it s aligned with our view indicated in previous round.



2.3. 3rd round discussion
Based on the inputs in 2nd round, it seems that companies have the same understanding that two or more DCI formats in PDCCHs received in a same MO and scheduling PDSCHs on a same cell and indicating a same slot for corresponding HARQ-ACK transmission is supported in Rel-16. But companies have different views on DCI formats without scheduling PDSCH. Qualcomm thinks that handling more than one DCI that does not schedule PDSCH would be over optimization. It is proposed in proposal 1.

Proposal 1:
In Rel-16, a UE is not expected to detect two or more DCI formats in PDCCHs without scheduling PDSCH received in a same PDCCH MO for a same cell (scheduled cell for SPS PDSCH release and FFS for SCell dormancy without scheduling PDSCH) and indicating a same slot for corresponding HARQ-ACK transmission.
	
	Company

	Support
	Qualcomm, Samsung, Ericsson, ZTE, CATT

	Not support
	



	Company
	Comments

	Apple 
	We tend to agree with Moderator’s analysis on the feasibility of solutions. A unified solution is important for Rel-16 CR to minimize the implementation impact. Given the current situation, our preference is to follow Rel-15 rule for both two cases as a ‘unified solution’. Therefore, there is no need to discuss this specific case. 

	Samsung
	To Apple, for the Rel-15 conclusion, only SPS release DCI is considered, it is necessary to extend to other DCI formats without scheduling a PDSCH. In addition, the Rel-15 conclusion doesn’t consider multiple DCI formats without scheduling a PDSCH since there is only up to 1 SPS configuration in Rel-15. The proposal is a straightforward extension and should be acceptable.

	Apple2
	Thanks for the clarification from Samsung. 
We understand that there is a SPS release for a given CC and there are more use cases/DCI added in Rel-16. However, it should be noted that the commonality of these cases is lack of associated PDSCH and therefore the Rel-16 enhancement by using starting symbol of scheduled PDSCH did not intend to cover these two cases. In other words, by default, Rel-15 rule is hold for PDCCH without PDSCH in general, including these two cases. If we leave the SPS release does not supported as in Rel-15, we fail to see any rationale to separately enhance the dormancy case. As discussed earlier, if we keep a same rule for both SPS release and dormancy, it simplifies for both network and UE implement to handle them in a same way, e.g., pushing it to a separate PUCCH occasion. Again, we do not see any latency issue by using the next PUCCH occasion for these two use cases.  

	Ericsson
	See our answer for Proposal 3. Based on that, we think Proposal 1 should cover SCell dormancy too (-> remove FFS) and serving cell is also clear from spec, in our understanding.

	ZTE
	OK with the proposal by deleting the texts in the brackets. 
In general, the concerned cases can be easily handled by gNB scheduling and joint SPS release can also be used if supported by the UE. 

	CATT
	We think this is a reasonable restriction to avoid over-optimization.



Qualcomm thinks it is reasonable to address the case where one of the multiple DCIs in a same PDCCH MO for a same cell does not schedule PDSCH. Both Apple and Qualcomm commented that a unified solution is desired and proposed solutions to determine a cell index for a DCI without scheduling PDSCH. However, to moderator’s understanding, it does not solve the issue when there are DCI without scheduling PDSCH and other DCIs scheduling PDSCH in the same PDCCH MO for the same cell and with HARQ-ACK in the same PUCCH slot (e.g. DCIs for SPS PDSCH release and PDSCH receptions in the same MO for the same scheduled cell with HARQ-ACK in the same PUCCH slot). 
Proposal 2:
Further discuss whether/how to address the case that one of the multiple DCIs in the same PDCCH MO for a same cell (scheduled cell for SPS PDSCH release and FFS for SCell dormancy without scheduling PDSCH) does not schedule PDSCH and indicating a same slot for corresponding HARQ-ACK transmission.
	
	Company

	Support
	CATT

	Not support
	Apple , Ericsson



	Company
	Comments

	Apple 
	As commented above, if no unified solution is available, our preference to follow Rel-15 rule and conclude as ‘Not supported’. 

	Qualcomm
	Our comment “unified solution is preferred” is for Proposal 3. For this issue (Proposal 2), we agree we need a new rule instead of PDSCH starting time. We are OK to make such clarification.

If a clarification is not agreeable to the group, instead of saying “SPS PDSCH release in the Rel-15 conclusion may include SCell dormancy indication without scheduling PDSCH”, we prefer to have a clear conclusion something like:
In Rel-16, a UE is not expected to detect two (or more) DCI formats (same or different) in PDCCHs received with a same first symbol in a slot and scheduling PDSCH reception(s) or SPS PDSCH release or SCell dormancy indication without scheduling PDSCH on a same cell and indicating a same slot for corresponding HARQ-ACK transmission.
Or, more generally,
In Rel-16, a UE is not expected to detect two (or more) DCI formats (same or different) in PDCCHs received with a same first symbol in a slot and scheduling PDSCH reception(s) or without scheduling any PDSCH reception(s) on a same cell and indicating a same slot for corresponding HARQ-ACK transmission.


	Samsung
	At least for SPS release, Rel-15 rule is followed. For other DCI formats without scheduling PDSCH, it can be separately discussed since Rel-15 conclusion is only for SPS release DCI. 
The proposal seems not needed, we can directly discuss candidate solutions if necessary.

	Ericsson
	If we understand correctly, it seems one of the DCIs schedules PDSCH. And there are other DCIs in the same MO, same serving cell, etc.. , corresponds to SCell dormancy or SPS PDSCH release. Correct?
Then, as we said before, we think, similarly to Proposal 1, this should be also an error case. 

	ZTE
	We are open to consider Alt 1 in Proposal 3 below. If no consensus, we agree with the proposed conclusion from Qualcomm. 



For SCell dormancy without scheduling PDSCH, C-DAI ordering is based on which cell is not clear especially if multiple cells are indicated as dormancy by the DCI. There are two alternatives and it is proposed to further discuss and down-select between the two alternatives.
Proposal 3:
C-DAI of DCI indicating SCell dormancy without scheduling PDSCH is ordered based on, down-select from: 
· Alt. 1: smallest cell index of the SCell which is indicated as dormancy by the DCI
· Alt. 2: scheduling cell
	
	
	Company

	Support
	Alt. 1
	CATT

	
	Alt. 2
	Qualcomm, Samsung, Ericsson (see comment), CATT

	Not support
	
	Spreadtrum, Apple



	Company
	Comments

	Spreadtrum
	For SCell dormancy, it is not a type of cross carrier scheduling DCI. Because it is clearly stated that carrier indicator field =0 in clause 10.3 38.213 as shown below. It is well known that nCI is used to indicate the scheduled carrier, when equals 0 means this DCI is self-carrier scheduling. Thus DCI indicating SCell dormancy without scheduling PDSCH should treated as a type of self-carrier DCI, and it does not be in the scope of multiple DCI of the same MO. So Rel-15 applies for the SCell dormancy PDCCH, at one monitoring occasion, it cannot be received together with other unicast PDCCH. We can treated it as an error case if so. 
	If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if
-	the CRC of DCI format 1_1 is scrambled by a C-RNTI or a MCS-C-RNTI, and if 
-	a one-shot HARQ-ACK request field is not present or has a '0' value, and if
-	the UE detects a DCI format 1_1 on the primary cell that does not include a carrier indicator field, or detects a DCI format 1_1 on the primary cell that includes a carrier indicator field with value equal to 0, and if
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0, or

	




	Apple
	See comments for P1 and P2. 

	Qualcomm
	Our comment “unified solution is preferred” is for Proposal 3. 
For a DCI scheduling PDSCH, C-DAI ordering is based on the scheduled cell – i.e., based on (1) scheduling cell if CIF is not configured or CIF is set to 0; (2) scheduled cell indicated by CIF field if CIF is configured and is not set to 0. 
Therefore, for any DCI that does not schedule PDSCH, the same approach can be taken: C-DAI ordering is based on (1) scheduling cell if CIF is not configured or CIF is set to 0; (2) a cell indicated by CIF field if CIF is configured and is set to non-0 value.
Of course, Rel-16 SCell dormancy indication is enabled only by a DCI on PCell with CIF = 0. Therefore, The above rule is equivalent to Alt.2 for Rel-16 SCell dormancy indication. However, the above rule is applicable to any DCI that does not schedule PDSCH.

	Samsung
	Alt2 is a unified solution and forward compatible solution. Alt 1 cannot be extended to Rel-17 TCI state update.


	Ericsson
	Is the question about C-DAI for DCI for SCell dormancy in MO without any other PDCCH scheduling PDSCH in the same MO? And the intention is to clarify what the serving cell is? 
Isn’t this clear from the pseudo code in spec?
if there is a PDSCH on serving cell  associated with PDCCH in PDCCH monitoring occasion , or there is a PDCCH indicating SPS PDSCH release or SCell dormancy on serving cell  

	Apple2
	It appears different companies may have different understanding on the assumed use case of this proposal: 
· Interpretation #1: There are two DCIs in a single MO of PCell, where one unicast DCI schedules PDSCH and the other DCI is used to indicate the dormancy of other SCells. 
· Interpretation #2:  There is one DCI in a single MO of PCell that is used to indicate the dormancy of other SCells. 
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Our assumption is that the proposal refers to use case #1 and it seems Ericsson assumes use case #2. It may need to be clarified by Moderator.  
For use case interpretation #1, it is unclear for us how Alt.2 can address this issue. Referring to FIG above, which is scheduling cell if we go with Alt.2? For us, it is CC#1. Then, the issue is exactly same as SPS release case and how to determine the DAI setting is unclear. If proponent assume CC#2 is used, then it is Alt.1, instead of Alt.2 as CC#2 is the SCell where the dormancy DCI is applied and not scheduling CC. 

	ZTE 
	If the proposal is for Interpretation #1 from Apple, we are ok with Alt 1, which is more similar as the way for dynamic PDSCH and can solve the issue when there is also a DCI in the same MO in the the same cell. If it is Interpretation #2, it seems no ambiguity issue here. 
In addition, it seems joint release DCI has similar situation. Should we make conclusion together with dormancy DCI here? 

	CATT
	Regarding Apple’s question, our understanding is that both cases are considered. For both cases, we need to clarify which cell is based for C-DAI ordering for the DCI indicating SCell dormancy without scheduling PDSCH. Then for that cell, we need to further discuss whether/how to support other DCIs scheduling PDSCH receptions for that cell in the same MO with HARQ-ACK feedback in the same PUCCH as in proposal 2.
We share the view from Apple that if Alt. 2 is adopted, use case interpretation #1 needs further discussion similar as for SPS PDSCH. But if Alt. 1 is adopted, it is not expected that there would be another DCI scheduling for the same cell in the same MO with HARQ-ACK in the same PUCCH since that cell is indicated to be dormant.



2.4. 4th round discussion
Thank you all companies for the valuable inputs in previous discussions. Now companies’ views are much clearer to moderator.
Qualcomm commented that for both DCI scheduling PDSCH and DCI that does not schedule PDSCH, C-DAI ordering is based on the scheduled cell – i.e., based on (1) scheduling cell if CIF is not configured or CIF is set to 0; (2) scheduled cell indicated by CIF field if CIF is configured and is not set to 0. Therefore, for DCI indicating SCell dormancy without scheduling PDSCH, the C-DAI ordering is based on scheduling cell. 
Spreadtrum, Samsung and Ericsson also think C-DAI ordering for DCI indicating SCell dormancy without scheduling PDSCH is based on scheduling cell.
	If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if
-	the CRC of DCI format 1_1 is scrambled by a C-RNTI or a MCS-C-RNTI, and if 
-	a one-shot HARQ-ACK request field is not present or has a '0' value, and if
-	the UE detects a DCI format 1_1 on the primary cell that does not include a carrier indicator field, or detects a DCI format 1_1 on the primary cell that includes a carrier indicator field with value equal to 0, and if
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0 or 1
the UE considers the DCI format 1_1 as indicating SCell dormancy, not scheduling a PDSCH reception, and for transport block 1 interprets the sequence of fields of
-	modulation and coding scheme
-	new data indicator
-	redundancy version
and of
-	HARQ process number
-	antenna port(s)
-	DMRS sequence initialization
as providing a bitmap to each configured SCell, in an ascending order of the SCell index, where
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormantBWP-Id, for the UE for a corresponding activated SCell 
-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by firstWithinActiveTimeBWP-Id, for the UE for a corresponding activated SCell, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for a corresponding activated SCell, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP



Apple and ZTE thinks that if C-DAI ordering for DCI indicating SCell dormancy without scheduling PDSCH is based on scheduling cell, the case shown in the left figure below provided by Apple cannot be resolved and the similar issue as for SPS PDSCH release exists. 
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For the case that one of the multiple DCIs in the same PDCCH MO for a same cell does not schedule PDSCH and indicating a same slot for corresponding HARQ-ACK transmission, Apple, Qualcomm and CATT are open to discuss the case. Apple and Qualcomm commented that if a unified solution cannot be agreed, it is considered as error case. Samsung thinks that it is an error case at least for SPS PDSCH release and for other DCI formats without scheduling PDSCH, it can be separately discussed. Ericsson thinks that it is an error case for all DCI formats without scheduling PDSCH. ZTE is open to consider DCI indicating SCell dormancy without scheduling PDSCH.
All companies seem to be fine to define the case that UE detects two or more DCI formats in PDCCHs without scheduling PDSCH received in a same PDCCH MO for a same cell and indicating a same slot for corresponding HARQ-ACK transmission as error case.
Based on the views from companies, moderator sees the following potential solutions:
· Alt 1: 
In Rel-16, a UE is not expected to detect two or more DCI formats in PDCCHs without scheduling PDSCH received in a same PDCCH MO for a same scheduled cell and indicating a same slot for corresponding HARQ-ACK transmission.
For both DCI scheduling PDSCH and DCI that does not schedule PDSCH, scheduled cell is (1) scheduling cell if CIF is not configured or CIF is set to 0; (2) scheduled cell indicated by CIF field if CIF is configured and is not set to 0.
· Alt 1-1:
In Rel-16, a UE is not expected to detect two or more DCI formats in PDCCHs in a same PDCCH MO for a same scheduled cell and one of the multiple DCIs does not schedule PDSCH and indicating a same slot for corresponding HARQ-ACK transmission.
· Alt 1-2:
For the case that UE detects two or more DCI formats in PDCCHs in a same PDCCH MO for a same scheduled cell and one of the multiple DCIs does not schedule PDSCH and indicating a same slot for corresponding HARQ-ACK transmission, 
· [C-DAI for DCI that does not schedule PDSCH is ordered before or after C-DAI for DCI scheduling PDSCH]
Note: the above is an example solution and companies can provide other alternative solution if any.
· Alt 1-2a: the above applies to all DCI formats that do not schedule PDSCH
· Alt 1-2b: the above applies to DCI formats that do not schedule PDSCH except for DCI format indicating SPS PDSCH release, i.e. UE is not expected to detect two or more DCI formats in PDCCHs in a same PDCCH MO for a same scheduled cell and one of the multiple DCIs indicating SPS PDSCH release and indicating a same slot for corresponding HARQ-ACK transmission.
· Alt 2:
In Rel-16, a UE is not expected to detect two or more DCI formats in PDCCHs without scheduling PDSCH received in a same PDCCH MO for a same scheduled cell and indicating a same slot for corresponding HARQ-ACK transmission.
In Rel-16, a UE is not expected to detect two or more DCI formats in PDCCHs in a same PDCCH MO for a same scheduled cell and one of the multiple DCIs does not schedule PDSCH and indicating a same slot for corresponding HARQ-ACK transmission.
For DCI format indicating SCell dormancy without scheduling PDSCH, the scheduled cell is the cell with smallest cell index of the SCell(s) which are indicated as dormancy by the DCI.
· Note: it is not expected that gNB would schedule PDSCH reception(s) and indicating SCell dormancy for the same scheduled cell in the same MO.
· Alt 3:
In Rel-16, a UE is not expected to detect two or more DCI formats in PDCCHs without scheduling PDSCH received in a same PDCCH MO for a same scheduled cell and indicating a same slot for corresponding HARQ-ACK transmission.
For both DCI scheduling PDSCH and DCI that does not schedule PDSCH, scheduled cell is (1) scheduling cell if CIF is not configured or CIF is set to 0; (2) scheduled cell indicated by CIF field if CIF is configured and is not set to 0.
No conclusion for the case that UE detects two or more DCI formats in PDCCHs in a same PDCCH MO for a same scheduled cell and one of the multiple DCIs does not schedule PDSCH and indicating a same slot for corresponding HARQ-ACK transmission, i.e. up to gNB/UE implementation.

Companies please check the above alternatives and share your preference in the following table.
	Company
	Comments

	vivo
	We prefer Alt 1-1. 
Alt 1-1 is unified solution with almost no specification impacts.

	Spreadtrum
	We support Alt 1-1.

	Samsung
	We think the following text “is not set to 0” is a bit confusing, we understand the intention, if CIF is set to 0, scheduling cell is the scheduled cell, for simplicity we suggest the following update
For both DCI scheduling PDSCH and DCI that does not schedule PDSCH, scheduled cell is (1) scheduling cell if CIF is not configured or CIF is set to 0; (2) scheduled cell indicated by CIF field if CIF is configured and is not set to 0.
We prefer either of Alt1-2a and Alt 1-2b and Alt1-2a can be a unified solution.

	CATT
	Our first preference is Alt 1-2a which is a unified solution and achieves the best scheduling flexibility. 
Alt 2 is also acceptable to us since it is at least applicable to SCell dormancy case.

	Apple 
	Support Alt.1-1. 

First of all, Alt.3 should be dropped given the huge amount of efforts from moderator and group and at least some conclusion to facilitate gNB/UE implementation. leaving to implementation should be avoided due to potential IoDT issue. 
On Alt.1-2, it intends to cover the case that at least one DCI without PDSCH scheduling together with a DCI that schedules PDSCH (i.e., interpretation 1 in FIG) or no other DCI (i.e., interpretation 2 in FIG)
[image: Chart, line chart

Description automatically generated]
Alt.1-2a intends to find some unified solution, which is still FFS. Alt.1-2b intends to disallow SPS release case (i.e., falling back to Alt.1-1 essentially) and support dormancy indication for both first use case (i.e., two DCIs and one is used for PDSCH scheduling) and the second case. Again, Alt.1-2a/2b are not preferred from our perspective. In particular, we do not see benefit to over optimize the dormancy especially for first case, i.e., one DCI with PDSCH and the other without PDSCH for dormancy. We think the Alt.1-1 (Rel-15 rule) should be applied for it. Regarding the 2nd case as shown in interpretation 2 FIG, the spec maybe clear already to determine DAI based on scheduling cell and nothing needs to be further clarified.  

	Qualcomm
	Regarding Apple’s question on “Our assumption is that the proposal refers to use case #1 and it seems Ericsson assumes use case #2. It may need to be clarified by Moderator.”, Moderator replied to Apple that both cases are considered. 
If so, perhaps having alignment for Interpretation #1 should be done first. If it is a common understanding that the “serving cell” is the cell where PDCCH for SPS release or SCell dormancy indication is detected, then no clarification is necessary on the “serving cell” – we do not need to consider Alt.2 or Alt.3 (otherwise we have to discuss this). 
The remaining is that for Interpretation #1, whether/how to determine C-DAI counting for PDCCH not scheduling PDSCH. Alt.1-1, 1-2a, 1-2b are candidates.
It seems Alt.1-2a does not work. For PDCCH for SPS release, gNB would not be able to distinguish whether the UE can follow Alt.1-2a or Rel-15 conclusion without new UE capability for SPS PDSCH (and potentially new RRC parameter).
Alt.1-b works, but then it is questionable whether RAN1 should introduce a new rule only for SCell dormancy indication DCI.
We are open to discuss to address the C-DAI ordering for PDCCH not scheduling PDSCH in general, but considering the current situation, perhaps Alt.1-1 is a reasonable way to solve it.

	Intel
	We prefer a unified solution, which means Alt. 1-1 and Alt 1-2a. For Alt 1-2a, we share views form Qualcomm that it needs a way to differentiate Rel-15 UE or Rel-16 UE. For example, is Rel-16 UE support Alt 1-2a by default or this is new UE feature. To avoid additional discussion, Alt. 1-1 is slightly preferred. 

	Ericsson
	We didn’t quite follow moderator’s reading of our comment related to all DCIs. Do you mean that same behavior for DCI for SPS release and DCI for SCell dormancy? Our preference is to have a unified solution based on conclusion in Rel-15, for Rel-16 with extension to SCell dormancy.
I think that is aligned with Alt-1 and its variants. But the details are different.
We support the approach prosed by QC. Our understanding of “serving cell” is as Qualcomm explained, that the “serving cell” is the cell where PDCCH for SPS release or SCell dormancy indication is detected.
With that understanding, we prefer Alt 1-1 direction with some clarification on the highlighted:

· Alt 1-1:
In Rel-16, a UE is not expected to detect two or more DCI formats in PDCCHs in a same PDCCH MO for a same scheduled cell and one of the multiple DCIs does not schedule PDSCH and indicating a same slot for corresponding HARQ-ACK transmission.


	LG
	We also prefer Alt 1-2a as a unified solution. 
In our understanding, this issue is limited to the UEs with FG 18-5c. (please, correct me if this understanding is wrong…)

	Moderator
	Companies’ preferences are summarized as follows:
Alt 1-1: vivo, Spreadtrum, Apple, QC, Intel, Ericsson
Alt 1-2a: Samsung, CATT, LG
Ericsson has the following comments:
	Our understanding of “serving cell” is as Qualcomm explained, that the “serving cell” is the cell where PDCCH for SPS release or SCell dormancy indication is detected.


However, QC’s earlier comment was as follows:
	For a DCI scheduling PDSCH, C-DAI ordering is based on the scheduled cell – i.e., based on (1) scheduling cell if CIF is not configured or CIF is set to 0; (2) scheduled cell indicated by CIF field if CIF is configured and is not set to 0. 
Therefore, for any DCI that does not schedule PDSCH, the same approach can be taken: C-DAI ordering is based on (1) scheduling cell if CIF is not configured or CIF is set to 0; (2) a cell indicated by CIF field if CIF is configured and is set to non-0 value.
Of course, Rel-16 SCell dormancy indication is enabled only by a DCI on PCell with CIF = 0. Therefore, The above rule is equivalent to Alt.2 for Rel-16 SCell dormancy indication. However, the above rule is applicable to any DCI that does not schedule PDSCH.



So it seems that still companies have different understandings. So companies are invited to share your understanding below.

For PDCCH indicating SPS PDSCH release or SCell dormancy, C-DAI ordering is based on:
· Understanding 1: scheduling cell (i.e. the cell where PDCCH for SPS release or SCell dormancy indication is detected)
· Company X,
· Understanding 2: scheduled cell (i.e. scheduling cell if CIF is not configured; a cell indicated by CIF field if CIF is configured)
· Company Y, 


	ZTE
	Alt 3 is our first preference. As discussed in the first round, it seems the ambiguity issue only happens when some of the DCIs are missed in some specific cases. In typical scenarios, no ambiguity is identified. So, gNB can allow such kind of scheduling for a UE in good channel conditions, and may avoid such scheduling otherwise. However, it seems no need to explicitly impose some gNB scheduling restriction due to avoiding some untypical cases. 

For above clarification, we think it’s Understanding 2. 



2.5. Follow-up discussion over RAN1 email reflector
Companies continued discussions on the two understandings below.
	For PDCCH indicating SPS PDSCH release or SCell dormancy, C-DAI ordering is based on:
· Understanding 1: scheduling cell (i.e. the cell where PDCCH for SPS release or SCell dormancy indication is detected)
· Understanding 2: scheduled cell (i.e. scheduling cell if CIF is not configured; a cell indicated by CIF field if CIF is configured)



And companies converged that understanding 1 is the interpretation according to current specifications.
	A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s), SPS PDSCH release or SCell dormancy indication associated with the DCI formats, excluding the SPS activation DCI, is present up to the current serving cell and current PDCCH monitoring occasion, 
-    first, if the UE indicates by type2-HARQ-ACK-Codebook support for more than one PDSCH reception on a serving cell that are scheduled from a same PDCCH monitoring occasion, in increasing order of the PDSCH reception starting time for the same {serving cell, PDCCH monitoring occasion} pair, 
-    second in ascending order of serving cell index, and 
-    third in ascending order of PDCCH monitoring occasion index , where . 



	if there is a PDSCH on serving cell  associated with PDCCH in PDCCH monitoring occasion , or there is a PDCCH indicating SPS PDSCH release or SCell dormancy on serving cell 



In addition, Apple commented that the following cases for cross-carrier scheduling should be allowed. 
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Spreadtrum commented that Type 3 HARQ-ACK CB is generated based on HARQ processes, not related with DAI counting so it should be excluded from the proposal. 
Ericsson commented that the proposal should be captured in the specification to avoid future confusion. But companies have different views on whether a CR is needed or not.
The following proposal was stable to address the comments above.
	Possible Agreement
In Rel-16, a UE is not expected to detect two or more DCI formats in PDCCHs without scheduling PDSCH other than a DCI format triggering Type-3 HARQ-ACK codebook received in a same PDCCH MO on a same cell and indicating a same slot for corresponding HARQ-ACK transmission.
In Rel-16,  a UE is not expected to detect one or more DCI formats in PDCCH(s) in a PDCCH MO on a cell scheduling PDSCH(s) for self-carrier scheduling, and another DCI format in PDCCH in the same PDCCH MO on the same cell that does not schedule PDSCH other than a DCI format triggering Type-3 HARQ-ACK codebook and indicating a same slot for corresponding HARQ-ACK transmission.
-       FFS whether CR is needed



Then LG identified that the first sentence in the proposal may lead to misunderstanding that SPS PDSCH release DCI and Type-3 CB trigging DCI can be transmitted in a same MO and use a same PUCCH occasion for HARQ-ACK feedback, but it had been concluded in RAN1#101-e as below that such case is not supported.
Conclusion: (in RAN1#101-e)
In Rel-16, reporting HARQ-ACK for SPS PDSCH Release in Type 3 codebook is not supported

Accordingly, the proposal is further updated as below.
	Possible Agreement
In Rel-16, a UE is not expected to detect two or more DCI formats in PDCCHs without scheduling PDSCH other than a DCI format triggering Type-3 HARQ-ACK codebook received in a same PDCCH MO on a same cell and indicating a same slot for corresponding HARQ-ACK transmission.
In Rel-16,  a UE is not expected to detect one or more DCI formats in PDCCH(s) in a PDCCH MO on a cell scheduling PDSCH(s) for self-carrier scheduling, and another DCI format in PDCCH in the same PDCCH MO on the same cell that does not schedule PDSCH other than a DCI format triggering Type-3 HARQ-ACK codebook and indicating a same slot for corresponding HARQ-ACK transmission.
-       FFS whether CR is needed



3. Conclusion
The following agreement is made.
Agreement
In Rel-16, a UE is not expected to detect two or more DCI formats in PDCCHs without scheduling PDSCH other than a DCI format triggering Type-3 HARQ-ACK codebook received in a same PDCCH MO on a same cell and indicating a same slot for corresponding HARQ-ACK transmission.
In Rel-16,  a UE is not expected to detect one or more DCI formats in PDCCH(s) in a PDCCH MO on a cell scheduling PDSCH(s) for self-carrier scheduling, and another DCI format in PDCCH in the same PDCCH MO on the same cell that does not schedule PDSCH other than a DCI format triggering Type-3 HARQ-ACK codebook and indicating a same slot for corresponding HARQ-ACK transmission.
-       FFS whether CR is needed
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