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Introduction
This document is created to facilitate the email discussion of “[107-e-NR-L1enh-URLLC-07] Discussion on correction on UL cancellation”. This email thread is triggered by draft CR in [1]. The draft CR discussed two issues and companies are invited to provide views in section 2.
Issue 1:
According to current specification in 38.213 clause 11, PUSCH and actual repetition of PUSCH are differentiated in some paragraphs while are not differentiated in some other paragraphs. The misalignment may lead to unclear UE behaviour of PUSCH cancellation depending on different understandings on whether “PUSCH” includes an actual repetition of PUSCH. For example, when there are two or more actual repetitions of PUSCH in one slot, and the first actual repetition of the PUSCH does not satisfy the cancellation timeline  while the other actual repetitions of the PUSCH satisfy the cancellation timeline, it is not clear that whether UE does not expect to cancel all the actual repetitions of the PUSCH or just the first actual repetition of the PUSCH in such slot.
The following two solutions could be considered to solve the issue:
· Solution 1: delete all descriptions of actual repetition, so as to use PUSCH to include single-slot PUSCH, a repetition of PUSCH with repetition type A and an actual repetition of  PUSCH with repetition type B respectively.
· Solution 2: add description of actual repetition for the paragraphs missing such description.
Based on the discussion in RAN1#106-e for PUSCH repetition type B, the common understanding is that for PUSCH with repetition type B cancellation performed per actual repetition based on TS 38.214, hence, we prefer to solution 1.
Issue 2:
Operation order of intra-UE prioritization/multiplexing and UL cancellation based on the following agreement is missing in some paragraphs, which may lead to unclear behavior of whether to adjust the cancellation timeline or cancel the UL channel before or after intra-UE prioritization/multiplexing.
Agreement in RAN1#102-e
Confirm the following working assumption and remove the brackets as follows:
· A UE behavior of handling intra-UE prioritization/multiplexing for overlapping UL transmissions on semi-static flexible symbols is not affected by UL cancellation due to dynamic SFI or [DL grant]
Note: The UE performs prioritization/multiplexing first and once done applies dynamic SFI

For the UL cancellation in 38.213 clause 11.1, operation order is missing in several paragraphs as highlight in blue. Since there is already description in clause 9 to reflect the operation order of intra-UE prioritization/multiplexing and UL cancellation, we think the simple way is to delete the incomprehensive description of operation order in clause 11.1 to avoid ambiguity.
	When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission as described in clause 11.1, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in clauses 9.2.5 and 9.2.6. Then, 
-	[…]
-	
where 
-	[…]
-	any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in clause 11.1
-    […]
[…]
In the remaining of this clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH before considering limitations for UE transmission as described in clause 11.1. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.



For the UL cancellation in 38.213 clause 11.1.1, by following the same way as already defined in the specification, operation order should be added in the paragraphs missing such description.
Company views
Q1: Do you agree with issue 1 as introduced in section 1? If not, why?
	Company
	Agree or not
	Comment

	Qualcomm
	Neutral 
	We think the spec is clear. The cancellation/not-cancel is per actual repetition. 
But if majority companies want to make clarifications, we will not object. 


	OPPO
	
	We understand the intention of the CR, and based on the discussions in email thread [106-e-NR-L1enh-URLLC-08], it seems common understanding that TS 38.213 takes the defined PUSCH structure in 38.214. We are open to make a conclusion or some spec changes if majority thinks clarification is needed.

	Nokia/NSB
	Neutral
	As pointed out by Qualcomm, we think there is nothing broken. Some cleanup of the occurrences of “or an actual repetition of the PUSCH [6, TS38.214],” is in principle OK, however, we don’t think there is something technically wrong with current specs.  

No real need seen, but if majority of companies think something needs to be done can be considered. 

	ZTE
	
	In our understanding, the PUSCH is processed per repetition, e.g.,  cancellation as discussed here. For the description of ‘PUSCH’ alone in the spec, it does not mean the whole PUSCH repetition. What may lead to unclear UE behavior is that ‘PUSCH’ indicates a PUSCH repetition in a place and indicates the whole PUSCH repetitions in another place in the spec. We are not sure there exists this situation in the current spec. At least, some companies believe the spec is clear. Of course, we understand the proposal is to align the description in the spec. We are fine if this is the majority view.

	DOCOMO
	Neutral
	We share the similar view to QC and Nokia. We are open to make the clarifications if majority companies prefer.

	vivo
	
	Similar view as other companies, the CR can make the spec better, but the current spec is ok to work. We are open to make a conclusion or some spec changes if majority thinks clarification is needed.

	HW/HiSi
	Neutral
	We don’t think a spec change is really required. But if the majority want to go this way, we won’t object.

	Apple
	No
	The claimed issue is that in some places “actual repetition” is missing. But checking the draft CR, the only places where “actual repetition” are missing is when there is a clear reference to the “actual repetition” in a different place in the same paragraph (one example shown below). Although this may not be perfect, we think the spec is sufficiently clear. E.g.

If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH, determined from clauses 9 and 9.2.5 or clause 6.1 of [6, TS38.214], or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS38.214], determined from clauses 9 and 9.2.5 or clause 6.1 of [6, TS38.214], or the PRACH transmission in the set of symbols.

	Intel
	No
	Specs are sufficiently clear as mentioned by others and we do not see an essential correction here.

	Samsung
	Neutral
	We think the spec is clear, also fine with a conclusion if there is any confusion.

	LG
	
	We also think current specification is clear. It would be OK to discuss though.

	
	
	



Q2: Do you agree with issue 2 as introduced in section 1? If not, why?
	Company
	Agree or not
	Comment

	Qualcomm
	No
	We think it suffices to define the operating order in Section 9. No need to repeat it in Section 11.    

	Nokia/NSB
	Agree
	Agree with the intention (for Sec. 11.1.1) – but as Qualcomm pointed out, we think we should keep all in Section 9 (see our input to Q3). 

	ZTE
	
	We share the same views with Qualcomm that there is no need to repeat the similar description again since it has been captured in Section 9. But if majority of companies believe the updates are needed, we are also fine.

	DOCOMO
	Agree
	Share the same view as Nokia/NSB. All the descriptions related to the operation orders should be kept in Section 9.

	vivo
	
	We share the same views with Qualcomm and ZTE that it has been clearly captured in section 9.

	Apple
	
	In general, we think it is sufficient to capture it in Section 9.
About the draft CR, we are not sure which part of the text change is intended to address this issue.

	Intel
	Agree
	Agree with the issue, but same view as QC, Nokia, and others on adding a reference to 11.1.1 to Section 9 text.

	Samsung
	No
	We think the spec is clear base on the following description
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission as described in clause 11.1,

	LG
	
	We prefer to have description in section 9 avoiding duplicated description. 

	
	
	

	
	
	



Q3: Do you agree with the text proposals for TS 38.213 in the draft CR [1]? If not, why?
	Company
	Agree or not
	Comment

	Nokia/NSB
	No
	On issue #1, we do not see the need. 

On Issue 2: The intention is understood. However, Section 11.1 and 11.1.1 are tightly coupled, and we think it is strange that they would read differently with regards to UL intra-UE cancellation handling. We think a better/cleaner proposal would be to also refer to Clause 11.1.1 when describing the prioritization order in Section 9 (highlighted in green in Section 1 of this document).  

	ZTE
	
	Please see our comments above

	DOCOMO
	No
	Issue 2: share the same view as Nokia/NSB that the description in Section 11.1.1 related to the operation order should also be in Section 9.

	HW/HISi
	No
	If issue #1 should be addressed in a CR, we would prefer Solution 2.

For example, the following TP could be adopted:

[bookmark: _Toc12021489][bookmark: _Toc45699220][bookmark: _Toc29899579][bookmark: _Toc29899161][bookmark: _Toc83289692][bookmark: _Toc26719426][bookmark: _Toc20311601][bookmark: _Ref500831375][bookmark: _Toc29917318][bookmark: _Toc29894862][bookmark: _Toc36498192]11.1	Slot configuration
< Unchanged parts are omitted >
For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or an actual repetition of the PUSCH or PRACH in a set of symbols of a slot and the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or an actual repetition of the PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS38.214], determined from clauses 9 and 9.2.5 or clause 6.1 of [6, TS38.214], or the PRACH transmission in the set of symbols.
-	If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or an actual repetition of the PUSCH or PRACH in symbols from the set of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from clauses 9 and 9.2.5 or clause 6.1 of [6, TS 38.214], or the PRACH transmission in remaining symbols from the set of symbols.  
-	The UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols. 
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise .
< Unchanged parts are omitted >

[bookmark: _Toc26719427][bookmark: _Toc29899162][bookmark: _Toc83289693][bookmark: _Toc12021490][bookmark: _Toc20311602][bookmark: _Toc29894863][bookmark: _Toc29899580][bookmark: _Toc29917319][bookmark: _Toc36498193][bookmark: _Toc45699221]11.1.1	UE procedure for determining slot format
< Unchanged parts are omitted >
If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or an actual repetition of the PUSCH or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	If the UE does not indicate the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or an actual repetition of the PUSCH or PRACH in the set of symbols if the first symbol in the set occurs within  relative to a last symbol of a CORESET where the UE detects the DCI format; otherwise, the UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS38.214], determined from clauses 9 and 9.2.5 or clause 6.1 of [6, TS38.214], or the PRACH transmission in the set of symbols. 
-	If the UE indicates the capability of [partialCancellation], the UE does not expect to cancel the transmission of the PUCCH or PUSCH or an actual repetition of the PUSCH or PRACH in symbols from the set of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the PUCCH, or the PUSCH, or an actual repetition of the PUSCH [6, TS 38.214], determined from clauses 9 and 9.2.5 or clause 6.1 of [6, TS 38.214], or the PRACH transmission in remaining symbols from the set of symbols.  
-	The UE does not expect to cancel the transmission of SRS in symbols from the subset of symbols that occur within  relative to a last symbol of a CORESET where the UE detects the DCI format. The UE cancels the SRS transmission in remaining symbols from the subset of symbols. 
	 is the PUSCH preparation time for the corresponding UE processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the SRS, PUCCH, PUSCH or , where  corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise .
< Unchanged parts are omitted >
 

	Apple
	No
	For issue 1, as we commented above, we do not think it is needed. If the group agree to have a CR in the end, we prefer to keep “actual repetition” to be clear.
For issue 2, we are not sure which part of the text change is intended to address this issue.

	Intel
	No
	Same view as Nokia.

	LG
	No
	We share view with Nokia. 

	
	
	

	
	
	

	
	
	

	
	
	



Intermediate summary

Based on the feedback from companies, it seems that majority companies prefer not to change spec for issue #1 and would be fine with a conclusion for clarification. For issue #2, it was proposed by Nokia to also refer to Clause 11.1.1 when describing the prioritization order in Section 9 and the proposal is supported by several companies.
Therefore, the following proposals are proposed for companies to check.

Proposed conclusion:
For PUSCH repetition type B, the cancellation is applied per actual repetition.
	Company
	Support (Y/N)
	Comment

	Nokia/NSB
	Yes
	

	Apple
	Neutral
	We do not really think a conclusion is necessary, but we are fine to have it if it helps.

	Intel
	Yes
	

	Qualcomm
	No
	We are fine with the intention of the conclusion. However, if we were to make a conclusion, we think it’s better to make it precise. For the FL proposed conclusion, it’s unclear what “the cancellation” refers to.  According to our understanding, the “issue” identified by CATT is in Clause 11.1 and 11.1.1.  In this case, we suggest to modify the proposal to: 

Proposed conclusion:
For PUSCH repetition type B, the cancellation in clause 11.1 and 11.1.1 of TS 38.213 is applied per actual repetition

	Ericsson
	Neutral
	The proposed conclusion is not really necessary but we don’t object.

Regarding edits, we agree with QC that more precise description is needed. On the other hand, “in clause 11.1” is sufficient in our view, since Clause 11.1 includes 11.1.1.

	HW/HiSi
	Neutral
	Agree with Apple

	vivo
	Neutral
	Agree with Apple.

	ZTE
	Neutral
	Agree with Apple.

	DOCOMO
	Neutral
	Agree with Apple




Proposal: adopt the following text proposal for TS38.213 clause 9.
<unchanged text omitted>
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission as described in clause 11.1 and clause 11.1.1, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in clauses 9.2.5 and 9.2.6. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in clauses 9.2.5 and 9.2.6
-	any remaining PUCCH and/or PUSCH transmission after overlapping resolution is subjected to the limitations for UE transmission as described in clause 11.1 and clause 11.1.1
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this clause, and  is determined by a reported UE capability
If a UE is scheduled by a DCI format in a first PDCCH reception to transmit a first PUCCH or a first PUSCH of larger priority index that overlaps with a second PUCCH or a second PUSCH transmission of smaller priority index that, if any, is scheduled by a DCI format in a second PDCCH
-	 is based on a value of  corresponding to the smallest SCS configuration of the first PDCCH, the second PDCCHs, the first PUCCH or the first PUSCH, and the second PUCCHs or the second PUSCHs 
-	if the overlapping group includes the first PUCCH
-	if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell where the UE receives the first PDCCH and for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the second PUSCHs, is 5 for , 5.5 for  and 11 for  
-	else, is 10 for =0, 12 for , 23 for , and 36 for ;
-	if the overlapping group includes the first PUSCH 
-	if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the first PUSCH and the second PUSCHs and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, is 5 for , 5.5 for  and 11 for 
-	else, is 10 for =0, 12 for , 23 for , and 36 for ;
If a UE would transmit the following channels, including repetitions if any, that would overlap in time
-	a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 
-	a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or
-	a first PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH and a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or
 -	a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH, or
-	a configured grant PUSCH of larger priority index and a configured PUSCH of lower priority index on a same serving cell
the UE is expected to cancel a repetition of the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index if the repetition of the PUCCH/PUSCH transmissions of smaller priority index overlaps in time with the PUCCH/PUSCH transmissions of larger priority index.
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUSCH of smaller priority index, including repetitions if any, after resolving the overlapping PUCCH other than PUCCH transmissions with SL HARQ-ACK reports and/or PUSCH transmissions, if the PUSCH includes no UCI, the UE resolves the overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUSCH of smaller priority index as described in clauses 9.2.5 and 9.2.6.
When a UE determines overlapping for PUCCH transmissions with SL HARQ-ACK reports and PUSCH of larger priority index only, including repetitions if any, after resolving the overlapping PUCCH other than PUCCH transmissions with SL HARQ-ACK reports and/or PUSCH transmissions, the UE does not transmit the PUCCH with SL HARQ-ACK reports
where
-	the UE expects that the transmission of the PUSCH would not start before  after a last symbol of the corresponding PDCCH reception;
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this clause, and  is determined by a reported UE capability.
The UE expects the PUCCH and PUSCH transmissions fulfill the conditions in clause 9 and clause 9.2.5 for UCI multiplexing replacing the reference time of "end of PDSCH" with "end of the last symbol of a last PSFCH reception occasion" as described in 16.5 and Tproc,1 with Tprep.
A UE does not expect that a PUCCH carrying SL HARQ-ACK reports overlaps with PUSCH with aperiodic or semi-persistent CSI reports.
A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH. A UE does not expect to be scheduled to transmit a PUCCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH.
In the remaining of this clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH before considering limitations for UE transmission as described in clause 11.1 and clause 11.1.1. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.
<unchanged text omitted>

	Company
	Support (Y/N)
	Comment

	Nokia/NSB
	Yes
	

	Apple
	Yes
	

	Intel
	Yes
	

	Qualcomm
	Yes
	

	Ericsson
	No
	The TP is not necessary. As discussed, Clause 11.1 and 11.1.1 should have consistent behavior and Clause 11.1 already includes 11.1.1 as a component. 
Also: Clause 11.1 only contains one sub-clause 11.1.1; no 11.1.2. It’s not as if one should say “clause 11.1 and clause 11.1.1” in order to imply clause 11.1.2 needs to be excluded.
In summary, existing spec is clear and adequate. No change is needed in our view.

	Hw/HiSi
	Yes
	

	vivo
	Neural 
	Agree with Ericsson that Clause 11.1 already includes 11.1.1 as a component, but we are fine to have it if it helps.

	ZTE
	Yes
	

	DOCOMO
	Yes
	




Conclusion
Conclusion
For PUSCH repetition type B, the cancellation in clause 11.1 and 11.1.1 of TS 38.213 is applied per actual repetition
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