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Introduction
This is the summary document for agenda items 7.1 and 7.2 on FR2-2 maintenance, based on the contributions listed in reference section.


Issue#1: DCI field interpretation for multi-PxSCH scheduling and BWP switching

	Company
	Views

	[1] vivo
	Proposal 1: For the issue of DCI field interpretation for multi-PXSCH scheduling during BWP switching, adopt Interpretation #2 in the conclusion achieved during RAN1#114 meeting.

See TP#A.


	[3] LG Electronics
	Proposal: To determine DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH when BWP switching field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PDSCHs (or PUSCHs) indicated by the Time domain resource assignment (TDRA) field is determined based on the TDRA field configuration for the indicated bandwidth part.
· If the active BWP is NOT configured with multi-PDSCH (or multi-PUSCH) scheduling DCI, the UE expects that the number of scheduled PDSCH (or PUSCH) indicated by TDRA field for the indicated bandwidth part is equal to 1.
· No spec change is needed.


	[7] Samsung
	Proposal 1: RAN1 is to agree interpretation 1 and to adopt the following TP for TS38.212.

See TP#B.


	[8] Xiaomi
	Proposal: 
· The DCI size for DCI format 0_1/1_1 is determined by the active BWP.
· For a DCI field other than NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH, the field size is determined by the active BWP.
· There are only two possible sizes for each of the DCI fields of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH. 
· One is determined assuming single scheduled PDSCH/PUSCH on the active BWP. 
· The other one is for the case if multiple PDSCHs/PUSCHs are scheduled on the active BWP.
· The information of any DCI field should be interpreted based on the indicated BWP.
· With Interpretation #2, 
· If the number of scheduled PDSCHs (or PUSCHs) on the indicated BWP is 1, DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH are the sizes assuming single scheduled PUSCH on the active BWP. 
· If the number of scheduled PDSCHs (or PUSCHs) one the indicated BWP is more than 1, DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH are equal to the sizes if multiple PDSCHs/PUSCHs are scheduled on the active BWP. 
· If there is a specification impact, the above linking relation should be the only thing to be clarified in specification 
· The specified behaviour TS 38.213 section 12 which handles DCI size alignment in BWP switching can be reused


	[9] CATT
	Proposal 1: To determine DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH when BWP switching field indicates a bandwidth part other than the active bandwidth part,
· If the active BWP is configured with multi-PDSCH (or multi-PUSCH) scheduling,
· The number of scheduled PDSCHs (or PUSCHs) indicated by the Time domain resource assignment (TDRA) field is determined based on the TDRA field configuration for the indicated bandwidth part.
· Otherwise, if the active BWP is NOT configured with multi-PDSCH (or multi-PUSCH) scheduling,
· The above DCI field sizes follow the same value as single-PUSCH scheduling.


	[10] Huawei
	Proposal 1: RAN1 to discuss the TDRA interpretations form RAN1#114bis when BWP switching is indicated in the scheduling DCI to align the understanding in the group. 

Proposal 2: Agree to the following proposed conclusion:
To determine DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH, when the BWP switching field indicates a BWP other than the active BWP, and at least one of the active BWP and the indicated BWP is configured with multi-PDSCH (or multi-PUSCH) scheduling,
· the UE expects that the number of PDSCH(PUSCH) indicated by TDRA field is 1 and the DCI field sizes above thus follow the same values as for single-PUSCH(PDSCH) scheduling


	[12] NTT DOCOMO
	Proposal 1: For determining field presence for CBGTI field and UL-SCH field, and field size for NDI field and RV field in DCI format 0_1 or DCI format 1_1, the “number of scheduled PUSCH(s)/PDSCH(s)” means scheduled PUSCH(s)/PDSCH(s) interpretated based on TDRA table configured in the indicated BWP.
· Support Interpretation#2 in RAN1#114 conclusion


	[14] Ericsson
	Proposal 1: RAN1 to agree that current specifications are interpreted according to Interpretation #2

Observation 1: Interpretation #2 has no spec impact. Potential ambiguity in DCI size determination is avoided by gNB implementation.

Proposal 2: RAN1 to discuss whether or not a conclusion in the Chairman notes is needed.

	[16] ZTE
	Proposal 1: To determine DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH when BWP switching field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PDSCHs (or PUSCHs) indicated by the Time domain resource assignment (TDRA) field is determined based on the TDRA field configuration for the indicated bandwidth part.



[Moderator’s note] As discussed in RAN1#112bis-e, one open issue is how to interpret DCI fields for multi-PxSCH scheduling DCI especially when it indicates BWP switching. According to current 38.212 specification, the bit-width of NDI/RV fields for PDSCH/PUSCH scheduling DCI and CBGTI/UL-SCH fields for PUSCH scheduling DCI is determined based on “the number of scheduled PxSCH indicated by the Time domain resource assignment field”. RAN1 identified the following two interpretations on “the number of scheduled PxSCH indicated by the Time domain resource assignment field”.
· Interpretation #1: The number of scheduled PxSCH(s) indicated by the Time domain resource assignment field is determined based on the configuration for the active bandwidth part.
· Interpretation #2: The number of scheduled PxSCH(s) indicated by the Time domain resource assignment field is determined based on the configuration for the indicated bandwidth part.

Based on further discussion in RAN1#114, the following conclusion was made for continuing discussion.
	Conclusion
For issues 1 and 2, the two possible interpretations below were discussed at RAN1#114, and the discussion can continue at a future meeting, including the potential specification impact:

Interpretation #1
· To determine DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH,
· The number of scheduled PDSCHs (or PUSCHs) indicated by the Time domain resource assignment (TDRA) field is determined based on the TDRA field configuration for the active bandwidth part.
· If BWP switching is indicated, UE is required to interpret TDRA field twice (i.e., one is based on TDRA field configuration for the active bandwidth part and the other is based on that for the indicated bandwidth part).
· FFS: Any specification impact

Interpretation #2
· To determine DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH when BWP switching field indicates a bandwidth part other than the active bandwidth part,
· If the active BWP is configured with multi-PDSCH (or multi-PUSCH) scheduling,
· The number of scheduled PDSCHs (or PUSCHs) indicated by the Time domain resource assignment (TDRA) field is determined based on the TDRA field configuration for the indicated bandwidth part.
· Otherwise, if the active BWP is NOT configured with multi-PDSCH (or multi-PUSCH) scheduling,
· The above DCI field sizes follow the same value as single-PUSCH scheduling.
· FFS: Any specification impact




According to Tdoc review, company views are as follows.

· Alt-1: Adopt Interpretation #1 with specification impact, e.g., TP#B
· Supported by Samsung 
· Note: pdsch-TimeDomainResourceAllocationListForMultiPDSCH is still used multiple times in TS 38.212, which should be replaced with pdsch-TimeDomainAllocationListForMultiPDSCH.
· Alt-2A: Adopt Interpretation #2 as in the conclusion made in RAN1#114
· Supported by vivo, NTT DOCOMO, ZTE, Xiaomi, CATT
· Note: vivo, NTT DOCOMO, and ZTE provided corresponding TP.
· Alt-2B: Adopt Interpretation #2 with scheduling restriction that single PXSCH is scheduled if the active BWP is not configured with multi-PXSCH scheduling and BWP switching is indicated. 
· Supported by LG Electronics, Ericsson
· Note: No spec impact is needed
· Huawei: Either of Interpretation #1 or #2, but with scheduling restriction that single PXSCH is scheduled if the active BWP is not configured with multi-PXSCH scheduling and BWP switching is indicated.

Although Alt-2A is supported by majority companies, considering this is the later stage of Rel-17 (also it should be noted that this results in spec impact even for Rel-16), the direction which does not require spec impact, if any, should be pursued. Having this in mind, the following proposed conclusion can be made:

Proposed Conclusion #1 (DCI field interpretation):
To determine DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH when BWP switching field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PDSCHs (or PUSCHs) indicated by the Time domain resource assignment (TDRA) field is determined based on the TDRA field configuration for the indicated bandwidth part.
· If the active BWP is NOT configured with multi-PDSCH (or multi-PUSCH) scheduling DCI, the UE expects that the number of scheduled PDSCH (or PUSCH) indicated by TDRA field for the indicated bandwidth part is equal to 1.
· No spec change is needed.

Since issue#1 has been discussed from RAN1#112bis-e, it should be finalized this meeting. Please make comments if you have a strong concern on Proposed Conclusion #1.
	Company
	Views

	Qualcomm
	We would suggest to consider simpler approach:
If a UE is configured with BWP-switching, and if the UE is configured with multi-PDSCH (or multi-PUSCH) scheduling in either or both of switch-from BWP and switch-to BWP, then there must be at least one row of the TDRA field configured with the same number of scheduled PDSCHs (or PUSCHs) in both switch-from BWP and switch-to BWP, and whenever BWP-switch is indicated by DCI, one of the row(s) is indicated.


	NTT DOCOMO
	Tend to agree that the suggestion from QC above seems somehow simpler. It is because if we go with Moderator’s way forward above, the discussion should not focus on “1-to-N PxSCH switching” only, should rather focus on more cases e.g., “2-to-8” switching etc. 

We believe at least a conclusion on Chair note is necessary. On the need of CR, if all companies are ok with no CR, we are also ok. 


	Xiaomi
	We are supportive with no spec changes. We are OK with the main bullet. For the first sub-bullet, we wonder if it is acceptable to allow >1 PUSCH scheduled on the indicated BWP. From tdoc review, main concern is regarding the NDI toggling interpretation of the padding NDI bits. However, all scheduling decisions are under gNB control, so gNB can guarantee the correct behavior on NDI interpretation. It is up to gNB to only a schedule =1 PUSCH on the indicated BWP too.  

Further, the following 3 bullets (from Xiaomi’s proposal) try to capture the common understanding from early RAN1 discussions. We prefer to also make conclusion on them. 
· The DCI size for DCI format 0_1/1_1 is determined by the active BWP.
· For a DCI field other than NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH, the field size is determined by the active BWP.
· There are only two possible sizes for each of the DCI fields of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH. 
· One is determined assuming single scheduled PDSCH/PUSCH on the active BWP. 
· The other one is for the case if multiple PDSCHs/PUSCHs are scheduled on the active BWP.


	Samsung
	We do not support FL’s proposed conclusion. Even if the scheduling restrictions can resolve the divergences between the two interpretations, we still cannot agree that the TDRA field is determined based on the indicated bandwidth part. Considering the description for FDRA field and the agreement in Rel-15, the TDRA interpretation based on the indicated BWP is not consist with it.

In addition, whether the scheduling restrictions will bring spec impacts or not should be discussed again.  

	CATT
	We can just choose one interpretation and clarify the scheduling restriction needed to avoid spec change.

	Ericsson
	After some further consideration of this issue, we think that the Moderator’s proposal to always schedule 1 PxSCH, probably needs a spec change. From an implementor’s point of view, it may not be clear from reading the specs that this is how the scheduling should be done.

We think Qualcomm’s proposal is in the right direction, specifically the part about not making a distinction on what kind of TDRA table (single-PxSCH or multi-PxSCH) is configured in the active and indicated BWPs. However, Qualcomm’s proposal to restrict to the “same number of scheduled PxSCHs” may also require a spec change similar to the moderator’s proposal.

What really matters is not necessarily the number of scheduled PxSCHs, but rather the total size of the TDRA + NDI + RV fields for PDSCH (or total size of the TRDA + NDI + RV + CBGTI + UL-SCH fields for PUSCH) when considering that different TDRA table sizes can be configured for the active and indicated BWPs. Depending on the number of rows in the TDRA table in both indicated and active BWPs and the maximum number of schedulable PxSCHs in each table, there can be more than one row that can be indicated for the indicated BWP that avoids exceeding the DCI size that the UE determined based on the active BWP.

Based on this we suggest the following alternative conclusion that captures the general principle on what the gNB must ensure by implementation (i.e., avoid exceeding the DCI size that the UE determined based on the active BWP). This avoids specifying that a certain number of PxSCHs need to be scheduled.

Proposed Conclusion (no spec change needed):

· To determine DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH when BWP switching field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PDSCH(s) (or PUSCH(s)) indicated by the Time domain resource assignment (TDRA) field is determined based on the TDRA field configuration for the indicated bandwidth part.
· By implementation, the gNB ensures that the number of scheduled PDSCH(s) (or PUSCH(s)) indicated by the TDRA field for the indicated BWP is such that the the total size of the TDRA + NDI + RV fields (for PDSCH) or the total size of the TDRA + NDI + RV + CBGTI + UL-SCH does not result in a DCI size that exceeds the DCI size that the UE has determined based on the active BWP.



As a simple (trivial) example on why it is not necessary to restrict to scheduling a certain number of PxSCHs, consider the active BWP with a single-PDSCH table of length of 16, so the field sizes are TDRA + NDI + RV = 4 + 1 + 1 = 6 bits. For the indicated BWP, consider a multi-PDSCH table of length 4 where the maximum number of scheduled PDSCHs in the table is 2. So, the TDRA field size is 2 bits (since 4 rows). With the above conclusion, the gNB can indicate any row from the TDRA table for which TDRA + NDI + RV fields does not exceed the 6 bit constraint. If one PDSCH is scheduled, TDRA + NDI + RV = 2 + 1 + 1 = 4 bits; if two PDSCHs are scheduled, TDRA + NDI + RV = 2 + 2 + 2 = 6 bits. Clearly, the gNB can schedule either 1 or 2 PDSCHs without exceeding the total DCI size constraint. In summary, we don’t think it is needed to restrict always to 1 scheduled PDSCHs based on this example, and other examples that one could construct.

Ericsson 2: Based on some offline discussion, and further inspection of 38.213 Section 12, we realized that we made an error on the field sizes in this example. We agree that in this particular example, it would be possible to schedule only single PDSCH to ensure that valid NDRI/RV can be indicated due to the 1 bit padding that is added to these fields prior to UE interpretation of these fields for the indicated BWP.

	vivo
	We support interpretation #2 as FL proposes. Our first preference is Alt 2A with TP#A to capture a missing case to determine DCI field for NDI/RV/CBGTI/UL-SCH when multi-PUSCH scheduling is not configured for the active BWP and multi-PUSCH is configured for indicated BWP. We are also fine with FL’s proposed conclusion or Qualcomm’s proposal as a second preference. We can’t accept Alt. 1 since it is not aligned with current spec wording. When BWP switching is indicated, it is clearly that the scheduled PUSCH/PDSCH(s) is on indicated BWP. In this sense, the number of scheduled PDSCHs (or PUSCHs) should be based on indicated BWP.

On Ericsson’s proposal, we don’t think it can solve the problem when two PDSCHs are scheduled when the active BWP is not configured with multi-PDSCH scheduling. In this case, NDI bit width should be 1 since there is only one DCI size possibility for the active BWP.

	ASUSTeK
	We support FL’s proposal and think no spec change is required in this regard.

	Moderator
	
@ All,
Thank you for the suggestions and follow-up discussions.
It seems that Qualcomm’s suggestion could be a way-forward to reach the consensus. In this regard, the following Proposed Conclusion #1a can be made with minor edit from my side.




Proposed Conclusion #1a (DCI field interpretation):
If a UE is configured with BWP-switching, and if the UE is configured with multi-PDSCH (or multi-PUSCH) scheduling in either or both of switch-fromthe active BWP and switch-toa BWP different from the active BWP, then there must begNB ensures that “at least one row” of the TDRA field is configured with the a same number of scheduled PDSCHs (or PUSCHs) in both switch-fromthe active BWP and switch-tothe BWP different from the active BWP, and whenever BWP-switch is indicated by a DCI format 1_1 (or DCI format 0_1), the UE expects that one of the “at least one row”(s) is indicated.
· Note 1: If BWP-switch is indicated by the DCI, the number of scheduled PDSCHs (or PUSCHs) is up to P, where P = min{max # of schedulable PDSCHs (or PUSCHs) in the TDRA table configured for the active BWP, max # of schedulable PDSCHs (or PUSCHs) in the TDRA table configured for the BWP different from the active BWP}
· Note 2: If BWP-switch is indicated by the DCI, “at least one row” that contains up to P SLIVs is amongst the first N = min(La,Li) rows of the TDRA table configured for the BWP different from the active BWP, where La and Li = # of rows in the TDRA table configured for the active BWP and the BWP different from the active BWP, respectively.
· No spec change is needed.

Companies are encouraged to provide views on Proposed Conclusion #1a.
	Company
	Views

	Moderator
	
One more thing: It should be noted that the Proposed Conclusion #1a doen’t necessarily restrict the UE implementation to follow one of Interpretation #1 and Interpretation #2. Rather, gNB should ensure UE (which is implemented with any of Interpretation #1 and Interpretation #2) can decode multi-PXSCH DCI without misunderstanding on DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH when BWP switching is indicated.


	Huawei, HiSilicon
	In fact, Qualcomm’s suggestion is conceptualy the same as our proposed conclusion in R1-2309752 with the only difference of restricting the “same number of scheduled PDSCHs (or PUSCHs)” to 1:

Proposal 2: Agree to the following proposed conclusion:
To determine DCI field sizes of NDI/RV for PDSCH and NDI/RV/CBGTI/UL-SCH indicator for PUSCH, when the BWP switching field indicates a BWP other than the active BWP, and at least one of the active BWP and the indicated BWP is configured with multi-PDSCH (or multi-PUSCH) scheduling,
· the UE expects that the number of PDSCH(PUSCH) indicated by TDRA field is 1 and the DCI field sizes above thus follow the same values as for single-PUSCH(PDSCH) scheduling

So, we agree with Moderator’s note that such approach doen’t necessarily restrict the UE implementation to follow one of Interpretation #1 and Interpretation #2.

Therefore we can support Proposed Conclusion #1a with the following edits:

Proposed Conclusion #1a (DCI field interpretation): with Huawei’s edits
If a UE is configured with BWP-switching, and if the UE is configured with multi-PDSCH (or multi-PUSCH) scheduling in either or both of switch-fromfrom the active BWP and switch-toto the indiacted BWP, then there must begNB ensures that at least one row of the TDRA field is configured with the a same number of scheduled PDSCHs (or PUSCHs) in both switch-fromfrom the active BWP and switch-toto the indicated BWP, and whenever BWP-switch is indicated by a DCI scheduling multi-PDSCH (or multi-PUSCH), the UE expects that one of the at least one row(s) is indicated.
· No spec change is needed.
 

	Apple 
	We support the direction QCM proposed and no CR to proceed for this. 

From our persepective, the field size in DCI should be always based on the active BWP configuration as step-1, which was agreed in Rel-15. Then, in Step-2 when UE performs DCI pruning/interpretation operation, zero padding/truncation is conducted. The DCI fields after zero-padding/truncation is further used to interprete DCI fields based on ‘indicated’ BWP configuration.We disagree that any DCI size determination based on the ‘indicated’ BWP. This general procedure is applied regardless there is multi-PxSCH configured on the ‘active’ BWP or not.   



	Moderator
	
@ All,
I updated Proposed Conclusion #1a based on Huawei’s inputs.
Hope this is acceptable to everyone.


	ZTE
	We support the latest proposal with HW’s changes.

	Ericsson
	Please see our comment Ericsson 2 above where we acknowledge that we made an error in the example we provided.

Setting this aside, after further inspection of the DCI field size padding/truncation rules in 38.213 Section 12, we think that the configuration requirement in Proposed Conclusion #1a may not be sufficient. We would like to discuss the following further:

It seems that there are 2 requirements on configuration:
· [bookmark: _Hlk147826514]Requirement #1: During a BWP switch, the gNB may only indicate a row of up to to P = min(max # of schedulable PDSCHs in the TDRA table configured for the active BWP, max # of schedulable PDSCHs in the TDRA table configured for the indicated BWP). This will ensure that only the non-padded/non-truncated bits of the NDI/RV fields are interpreted by the UE 
· Based on this, the gNB should ensure that in the TDRA table configured for the indicated BWP, there is at least one row that contains P or fewer SLIVs
· Requirement #2: During a BWP switch, the gNB may be restricted in what row it can indicate in the TDRA table configured for the indicated BWP due to the padding/truncation of the TDRA field. For example, if there are 16 rows for the active BWP and 64 for the indicated BWP, the gNB would only be able to indicate a row from the first 16 of the 64 rows of the table configured for the indicated BWP. This will ensure that only the non-padded/non-truncated bits of the TDRA field are interpreted by the UE.
· Based on this, the gNB should ensure that the at least one row that contains P or fewer SLIVs is amongst the first N = min(La,Li) rows of the TDRA table configured for the indicated BWP, where La/Li = # of rows in the TDRA table configured for the active/indicated BWP.
· As a simple solution, the gNB could configure the first row of the TDRA table configured for the indicated BWP to contain the P or fewer SLIVs.

Based on this, we don’t think that the requirement “the same number of scheduled PDSCHs (or PUSCHs) in both switch-from BWP and switch-to BWP” is sufficient. Instead, there must be a at least one row in the table for the switch-to BWP that contains P or fewer SLIVs, and the at-least one row with P or fewer SLIVs must be amongst the first N rows.

To be clear, we support drawing a conclusion (without spec impact), but we just want to make sure that the conclusion is accurate before agreeing.




Issue#2: NDI/RV for scheduled PxSCHs when BWP switching is indicated

	Company
	Views

	[7] Samsung
	Proposal 2: When BWP switching is indicated, if NDI field is zero-padded by BWP switching, at least one can be supported 
· It is up to gNB scheduler (no spec change is needed. The UE behavior is same as legacy),
· A UE does not transmit PUSCH or receive PDSCH corresponding to NDI value ‘0’ by zero-padding or 
· A UE assumes a new TB transmission for a PUSCH/PDSCH corresponding to NDI value ‘0’ by zero-padding.


	[12] NTT DOCOMO
	Proposal 3: If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, and higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH) is not configured in the active bandwidth part while higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH) is configured in the indicated BWP, UE ignores scheduled PUSCH(s)/PDSCH(s) other than the first PUSCH/PDSCH if the Time domain resource assignment field indicates an entry with more than one PUSCH/PDSCH in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH) configured in the indicated BWP.

Proposal 4: If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, and the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the active BWP is smaller than the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH) in the indicated BWP, UE ignores scheduled PUSCH(s)/PDSCH(s) other than the first M PUSCHs/PDSCHs if the Time domain resource assignment field indicates an entry with more than M PUSCHs/PDSCHs in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH) configured in the indicated BWP, where M is the maximum number of schedulable PUSCHs/PDSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH (or pdsch-TimeDomainAllocationListForMultiPDSCH)  in the active BWP.




[Moderator’s note] NTT DOCOMO [12] suggested UE to ignore PXSCH(s) associated with zero-padded bit(s) for NDI/RV based on BWP switching rule defined in 213 spec and Samsung [7] suggested several alternatives including NTT DOCOMO’s one.
Companies are encouraged to provide views on Samsung and NTT DOCOMO’s proposals.
	Company
	Views

	NTT DOCOMO
	This discussion is still related to how Issue#1 goes in our understanding. 


	Xiaomi
	Wait for progress of issue #1

	vivo
	We think this can be handled by proper gNB implementation without spec impact.

	Huawei, HiSilicon
	We prefer to conclude on Issue#1 first.
Nonetheless, we fine with the alternative if agreeable
· A UE does not transmit PUSCH or receive PDSCH corresponding to NDI value ‘0’ by zero-padding or 
Otherwise, we are OK to conclude that
· It is up to gNB scheduler (no spec change is needed. The UE behavior is same as legacy),


	Apple 
	Depending on the outcome of Issue #1, this issue may not exist. 
Suggest to defer the discussions until Issue 1 is concluded. 




Issue#3: CSI related timeline for 480/960 kHz

	Company
	Views

	[4] LG Electronics
	2. Discussion
In 38.213 section 9.2.5, it is described that when UE transmits a group of UL channels (i.e., overlapping PUCCHs and PUSCHs) in a slot and there is an aperiodic CSI report multiplexed in a PUSCH which is in the group, the minimum required time between PDCCH and the earliest symbol of the group is defined as . In addition, in the same section, the minimum required time between CSI-RS and the earliest symbol of the group is defined as  . In both equations,  is defined as  for ,  for , and  for . For convenience, corresponding specifications are excerpted below.
	[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29899569][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29917306][bookmark: _Toc36498180][bookmark: _Toc145664313][bookmark: _Toc45699206]9.2.5	UE procedure for reporting multiple UCI types
< Irrelevant parts omitted >
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in clauses 9.2.5.1, 9.2.5.2 and 9.2.5.3, the UE is configured to multiplex different UCI types or UCI of different priority indexes in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types or UCI of different priority indexes if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol  of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
< Irrelevant parts omitted >
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or providing a DCI format , with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for ,  for , and  for .  is defined in [6, TS 38.214] and it is applied only if  of Table 5.4-1 in [6, TS 38.214] is applied to the determination of .
-	, , , , , and  are defined in [6, TS 38.214] and  and  are defined in [4, TS 38.211]. 
< Irrelevant parts omitted >
If there is one or more aperiodic CSI reports multiplexed on a PUSCH in the group of overlapping PUCCHs and PUSCHs and if symbol  is before symbol  that is a next uplink symbol with CP starting after  after the end of the last symbol of 
-	the last symbol of aperiodic CSI-RS resource for channel measurements, and 
-	the last symbol of aperiodic CSI-IM used for interference measurements, and 
-	the last symbol of aperiodic NZP CSI-RS for interference measurements, when aperiodic CSI-RS is used for channel measurement for triggered CSI report  
the UE is not required to update the CSI report for the triggered CSI report .  is defined in [6, TS 38.214] and  corresponds to the smallest SCS configuration among the SCS configurations of the PDCCHs scheduling the PUSCHs, the smallest SCS configuration of aperiodic CSI-RSs associated with DCI formats provided by the PDCCHs triggering the aperiodic CSI reports, and the smallest SCS configuration of the overlapping PUCCHs and PUSCHs and  for ,  for  and  for . 
< Irrelevant parts omitted >


However, as shown in the spec above,  for 480/960 kHz SCS are not defined. In order for the same UE behavior/procedure to be supported for 480/960 kHz SCS,  should be defined for those SCSs as well. 

Proposal #1: For 480/960 kHz SCS, the value of  in  and  should be defined

Proposal #2: Define  in  and  as one of the following two alternatives
· [bookmark: _Hlk147517990]Alt-1: =16 for 480 kHz and =32 for 960 kHz
· [bookmark: _Hlk147518006]Alt-2: =0 for both 480 kHz and 960 kHz




[Moderator’s note] LG Electronics [4] pointed out that the value of  in  and  in TS 38.213 has not yet been defined for 480/960 kHz SCS and suggested two alternatives for the value. If it is the common understanding that the value needs to be defined for 480/960 kHz SCS, we can discuss the exact value of d for each SCS in this meeting.

Q1: Do you agree that the value of  in  and  in TS 38.213 should be defined for 480/960 kHz?
Companies are encouraged to provide views on Q1. If you disagree with Q1, please explain in detail why.
	Company
	Views

	Qualcomm
	Yes

	NTT DOCOMO
	Yes

	Xiaomi
	Yes

	Catt
	ok

	vivo
	Yes

	ASUSTeK
	Yes

	Huawei, HiSilicon
	Yes

	ZTE
	Yes



Q2: If agreed in Q1, which one of Alt-1 (i.e., =16 for 480 kHz and =32 for 960 kHz) and Alt-2 (i.e., =0 for both 480 kHz and 960 kHz) is preferred?
Companies are encouraged to provide views on Q2 or suggest another solution, if any.
	Company
	Views

	Qualcomm
	Alt-1

	NTT DOCOMO
	Either way is fine. 

	Xiaomi
	Alt-1 is preferred to align with other timeline relaxation 

	Catt
	Alt1

	vivo
	Alt1

	ASUSTeK
	Alt-1

	Huawei, HiSilicon
	We are OK with Alt-1

	ZTE
	Alt-1



Proposal #3 (CSI related timeline):
· TP#G in R1-2310341 is endorsed.

Companies are encouraged to provide views on Proposal #3.
	Company
	Views

	Moderator
	
TP#G is proposed based on Alt-1.


	ZTE
	Support 





Issue#4: Type-2 HARQ-ACK codebook construction

	Company
	Views

	[5] Samsung
	Reason for Change:
· The order of HARQ-ACK information bits are not specified for Type-2 HARQ-ACK codebook for a DCI scheduling multiple PDSCHs on a serving cell if nrofHARQ-BundlingGroups is not provided.
Summary of Change:
· Clarify that for Type-2 HARQ-ACK codebook, if a DCI schedules multiple PDSCHs on a serving cell not provided with nrofHARQ-BundlingGroups, the HARQ-ACK information bits are ordered in ascending order of the PDSCH reception.

See TP#D.




[Moderator’s note] As Samsung [5] pointed out, it seems that current specification does not specify how to construct/order Type-2 HARQ-ACK codebook if nrofHARQ-BundlingGroups is not provided. However, from the moderator’s point of view, the following points can be considered as well on top of Samsung’s TP.
· The condition that UE is configured with multi-PDSCH scheduling DCI is necessary.
· The definition of  which is used to determine  in the last paragraph is missing.
· NACK value needs to be filled in case < similar to the description for CBG-based HARQ-ACK codebook in TS 38.213 Section 9.1.1.
Considering above aspects, the following modifications can be taken into account:

*** Unchanged text is omitted ***

If a UE is provided pdsch-TimeDomainAllocationListForMultiPDSCH and neither provided nrofHARQ-BundlingGroups nor harq-ACK-SpatialBundlingPUCCH for a serving cell , the UE generates HARQ-ACK information over transport blocks for PDSCH receptions where  is determined by the maximum number of SLIVs in a row configured with pdsch-TimeDomainAllocationListForMultiPDSCH. If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the first TBs in the ascending order of the starting PDSCH receptions and, if applicable, generates  HARQ-ACK information bits for the second TBs in the ascending order of the starting of PDSCH receptions. If <, the UE generates a NACK value for the last  HARQ-ACK information bits for each transport block.
If a UE is provided pdsch-TimeDomainAllocationListForMultiPDSCH and harq-ACK-SpatialBundlingPUCCH and not provided nrofHARQ-BundlingGroups for a serving cell , the UE generates HARQ-ACK information over PDSCH receptions for PDSCH receptions scheduled by a DCI format on the serving cell  where  is determined by the maximum number of SLIVs in a row configured with pdsch-TimeDomainAllocationListForMultiPDSCH. If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the PDSCH receptions in the ascending order of the starting of PDSCH receptions after binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of each PDSCH reception. If <, the UE generates a NACK value for the last  HARQ-ACK information bits.

*** Unchanged text is omitted ***

Companies are encouraged to provide views on TP#D and the above TP modified on top of Samsung’s TP#D.
	Company
	Views

	Qualcomm
	The modified TP would be a good starting point for discussion.

	Xiaomi
	OK with TP from FL

	Samsung
	
We are generally fine with the TP except that we suggest to move “where  is determined by the maximum number of SLIVs in a row configured with pdsch-TimeDomainAllocationListForMultiPDSCH” to then end of each paragraph with some editorial update to align with the wording for Type-1 HARQ-ACK codebook. In addition, “of” is missing in the first paragraph.


	If a UE is provided pdsch-TimeDomainAllocationListForMultiPDSCH and neither provided nrofHARQ-BundlingGroups nor harq-ACK-SpatialBundlingPUCCH for a serving cell , the UE generates HARQ-ACK information over transport blocks for PDSCH receptions where  is determined by the maximum number of SLIVs in a row configured with pdsch-TimeDomainAllocationListForMultiPDSCH. If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the first TBs in the ascending order of the starting of PDSCH receptions and, if applicable, generates  HARQ-ACK information bits for the second TBs in the ascending order of the starting of PDSCH receptions. If <, the UE generates a NACK value for the last  HARQ-ACK information bits for each transport block where  is determined by the maximum number of SLIVs in a row of the TDRA table configured by pdsch-TimeDomainAllocationListForMultiPDSCH.







	Ericsson
	Okay with the FL proposal, and okay to Samsung’s update. However, we think the following is more accurate since our understanding is that the “maximum” is determined over all rows of the TDRA table.

where  is determined by the maximum number of SLIVs in a amongst all rows of the TDRA table configured by pdsch-TimeDomainAllocationListForMultiPDSCH

	vivo
	OK with TP from FL

	Moderator
	
@ All,
The version incorporating Samsung’s and Ericsson’s comments is provided as TP#H.
Please take a look at TP#H and make comments, if any.


	Samsung
	We have one additional comment for the 2TB case without spatial bundling. We think the current wording “the UE generates a NACK value for the last  HARQ-ACK information bits for each transport block” is not crystal clear and suggest the following update.

	If a UE is provided pdsch-TimeDomainAllocationListForMultiPDSCH and neither provided nrofHARQ-BundlingGroups nor harq-ACK-SpatialBundlingPUCCH for a serving cell , the UE generates HARQ-ACK information over transport blocks for PDSCH receptions. If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the first TBs in the ascending order of the starting of PDSCH receptions and, if applicable, generates  HARQ-ACK information bits for the second TBs in the ascending order of the starting of PDSCH receptions. If <, the UE generates a NACK value for the last  HARQ-ACK information bits where  is the value of maxNrofCodeWordsScheduledByDCI for serving cell  and  is determined by the maximum number of SLIVs amongst all rows of the TDRA table configured by pdsch-TimeDomainAllocationListForMultiPDSCH.






	Huawei, HiSilicon
	We share the same views as Ericsson and we are fine in principle with TP#H.

However, regardess of whether or not latest clarification from Samsung () is necessary, we wonder if < shoud be changed to <  only as the equal case does not require generating NACKs


	Samsung
	@Huawei, there is no equal, it is the change mark ^^

	Moderator
	
@ Samsung,
Thanks for the further comments which are reflected in TP#H.


	ZTE
	We are fine with TP #H




Issue#5: PUCCH power determination for Type-2 HARQ-ACK codebook

	Company
	Views

	[6] Samsung
	Reason for Change:
1. In the current specifications, the condition for determining  is not correct. Because according to the current specification
a) if CBG is not provided for PDSCH transmission,  even if pdsch-TimeDomainAllocationListForMultiPDSCH is configured on a serving cell. 
b) if one serving cell is configured with nrofHARQ-BundlingGroups =1,   even if pdsch-TimeDomainAllocationListForMultiPDSCH is configured on another serving cell with nrofHARQ-BundlingGroups >1
c) [bookmark: _Hlk147509580]for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions, the DCI format supporting multi-PDSCH scheduling is not excluded
d) the case where PDSCH receptions scheduled by a DCI format on a serving cell when the UE is provided nrofHARQ-BundlingGroups with value of 1 is not captured
2. The “if else” conditions for the determination of  or  are not correct in the current specifications. The UE never performs the operation under “else”

Summary of Change:
1. Clarify that if a UE is not provided PDSCH-CodeBlockGroupTransmission for any serving cell, and not provided pdsch-TimeDomainAllocationListForMultiPDSCH for any serving cell, or provided nrofHARQ-BundlingGroups with the value of 1 for any serving cell provided pdsch-TimeDomainAllocationListForMultiPDSCH, or for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions and does not schedule more than one PDSCH reception, or for PDSCH receptions scheduled by a DCI format on a serving cell when the UE is provided nrofHARQ-BundlingGroups with value of 1,if ,  .
2. Clarify that  or  equals the number of transport blocks or the number of transport block groups or the number of PDSCHs or the number of DCI formats that the UE detects and have associated a HARQ-ACK information without scheduling PDSCH reception for PDCCH monitoring occasion  and serving cell . 

See TP#E.




[Moderator’s note] Specification update seems necessary to figure out aspects Samsung [6] pointed out. In addition, the modification according to 1-C) of reason for change (i.e., for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions, the DCI format supporting multi-PDSCH scheduling is not excluded) can be simplified, considering all DCI formats scheduling PDSCHs satisfy the following conditions if spec can be updated based on 1-A/B/D) of reason for change.
· DCI format does not support CBG-based PDSCH receptions and does not schedule more than one PDSCH reception, or
· DCI format schedules more than one PDSCH reception for a serving cell with nrofHARQ-BundlingGroups set to 1

That is, specification change can be minimized as follows:


*** Unchanged text is omitted ***
If a UE is 
-	not provided PDSCH-CodeBlockGroupTransmission for any serving cell, orand
-	not provided pdsch-TimeDomainAllocationListForMultiPDSCH for any serving cell, or 
-	provided nrofHARQ-BundlingGroups with value of 1 for any serving cell provided pdsch-TimeDomainAllocationListForMultiPDSCH and nrofHARQ-BundlingGroups with  for a serving cell 
[bookmark: _Hlk147509017]for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions, or for SPS PDSCH reception, or for a DCI format having associated HARQ-ACK information without scheduling PDSCH reception, and if , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in clause 7.2.1, as 

*** Unchanged text is omitted ***

Companies are encouraged to provide views on TP#E and the above TP simplified from Samsung’s TP#E.
	Company
	Views

	Xiaomi
	OK with modification from FL

	Samsung
	We do not support FL’s TP which does not include the case where the 2nd HARQ-ACK sub-codebook exists for either CBG or multi-slot scheduling.

The following text from Rel-15 to determine  includes two cases. 

Case 1) CBG is not provided for each cell. i.e. the 2nd-sub-codebook does not exist.
Case 2) CBG is provided, but the HARQ-ACK codebook in the current PUCCH only includes the 1st sub-codebook, UE does not receive any DCI format 1_1.

	If a UE is not provided PDSCH-CodeBlockGroupTransmission for each of the [image: ] serving cells, or for PDSCH receptions scheduled by DCI format 1_0, or for SPS PDSCH reception, or for SPS PDSCH release, and if [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as 




Following the same principle, the Rel-17 spec should include two cases as well. 

If the TP proposed by FL is adopted, UE can never determine  if UE is configured with CBG or multi-slot scheduling with nrofHARQ-BundlingGroups > 1 or without nrofHARQ-BundlingGroups

In addition, the TP proposed by FL missed another correction from our contribution, copied below.

	-	 or , for G-RNTI  for multicast or G-CS-RNTI , is 
-	if harq-ACK-SpatialBundlingPUCCH is not provided, the number of transport blocks the UE receives in a PDSCH, or the number of transport block groups the UE receives in PDSCHs if nrofHARQ-BundlingGroups with  is provided, scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell , or 
-	else if harq-ACK-SpatialBundlingPUCCH is provided, the number of PDSCHs, or the number of PDSCH groups if nrofHARQ-BundlingGroups with  is provided, scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell , or 
-	else, the number of DCI formats that the UE detects and have associated a HARQ-ACK information without scheduling PDSCH reception in PDCCH monitoring occasion  for serving cell . 







	vivo
	OK with FL’s TP

	Moderator
	
@ Samsung,
Now I understood what Samsung is trying to specify.
I slightly modified original TP (i.e., TP#E in Section 10.5) to TP#I.

@ All,
Please take a look at TP#I and make comments, if any.


	Hawei, HiSilicon
	We are OK with TP#I

	ZTE
	We are fine with TP #I




Issue#6: Minimum time gap for DCI format 2_6

	Company
	Views

	[11] ASUSTeK
	Reason for Change:

A UE capability ”MinTimeGap” was introduced in Rel-16 to report required time gap to process DCI format 2_6. A new capability “MinTimeGapFR2-2” was intrduced later in Rel-17 for the same purpose in FR2-2 to compensate the difference on higher subcarrier spacing, e.g. 480 or 960 kHz, as shown below from TS 38.331 v17.6.0:

MAC-ParametersFRX-Diff-r16 ::=  SEQUENCE {
...
    -- R1 19-1: DRX Adaptation
    drx-Adaptation-r16          SEQUENCE {
        non-SharedSpectrumChAccess-r16      MinTimeGap-r16              OPTIONAL,
        sharedSpectrumChAccess-r16          MinTimeGap-r16              OPTIONAL
    }                                                                   
    ...
}

MAC-ParametersFR2-2-r17 ::=  SEQUENCE {
   ...
    drx-Adaptation-r17       SEQUENCE {
        non-SharedSpectrumChAccess-r17      MinTimeGapFR2-2-r17         OPTIONAL,
        sharedSpectrumChAccess-r17          MinTimeGapFR2-2-r17         OPTIONAL
    }                                                                   
    ...
}

However, the current text in TS 38.213 regarding the UE processing time for DCI format 2_6 only takes into account the reported ”MinTimeGap” value for Rel-16 for lower subcarrier spacing and the reported “MinTimeGapFR2-2” value for Rel-17 for higher subcarrier spacing is missing in current specification.

Summary of Change:

Add “MinTimeGapFR2-2” to the corresponding texts in addition to ”MinTimeGap”.

See TP #F.




[Moderator’s note] The TP from ASUSTeK [11] seems straight-forward.

Proposal #6 (Minimum time gap for DCI format 2_6):
· The draft CR in R1-2309892 is endorsed.

Companies are encouraged to provide views on Proposal #6.
	Company
	Views

	Qualcomm
	OK

	NTT DOCOMO
	Fine 

	Xiaomi
	Fine 

	Catt
	ok

	vivo
	OK

	ASUSTeK
	Agree

	Moderator
	Proposal #6 seems stable.

	
	

	
	




Issue#7: A-CSI-RS triggering offset

	Company
	Views

	[13] Ericsson
	[bookmark: _Ref178064866]2	Discussion
In our view, there should be no additional new UE capability for UE for indicating support of the extended value range for 480/960 kHz SCS. The rationale for this is that for 480/960 kHz SCS, it is mandatory for the UE to support per-slot group PDCCH monitoring where a slot group size is 4/8 slots for 480/960 kHz SCS. In other words, the UE monitors PDCCH once per 4/8 slots to keep the PDCCH processing requirements per absolute time duration the same as for one slot at 120 kHz. Furthermore, all scheduling offsets for PDSCH and PUSCH (K0, K1, K2) were extended based on a general principle of scaling the range defined for 120 kHz SCS by a fixed factor for 480 and 960 kHz. No UE capability was defined for these new value ranges; they were simply defined as mandatory if the UE supports 480/960 kHz SCS. The following agreements were made in RAN1#106bis-e for K0, K1, and K2:
Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, the value range of k0 is 0 ~ 128.

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, the value range for k2 is 0 ~ 128.

Agreement:
For NR operation with 480 kHz and/or 960 kHz SCS, the value range of k1 indicated in RRC is -1 ~ 127 for DCI format 1_1 and 0 ~ 127 for DCI format 1_2.
· Note: this does not imply that DCI format 1_2 supports multi-PDSCH scheduling

To be consistent with this general approach, it makes sense that the extended aperiodic CSI-RS triggering offset for 480/960 kHz should not need a new UE capability:
Proposal 1 [bookmark: _Hlk147511555]Do not introduce a new Rel-17 UE capability for extended value range for aperiodic CSI-RS triggering offset (aperiodicTriggeringOffset-r17) for   or .
Regarding the extended value range for aperiodic CSI-RS triggering with respect to the UE capability crossSlotScheduling-r16, we share a similar view that was raised in the RAN1#114 discussion (see Discussion on Issue 3 in [1]). Specifically, in FR2_2, not all FGs that were defined in prior releases were duplicated for UEs supporting 480/960 kHz. This means that if a UE reports capability for the following:
	crossSlotScheduling-r16
Indicates whether UE supports dynamic indication of applicable minimum scheduling restriction by DCI format 0_1 and 1_1, and the minimum scheduling offset for PDSCH and aperiodic CSI-RS triggering offset (K0), and PUSCH (K2), and the extended value range for aperiodic CSI-RS triggering offset. Support of this feature is reported for licensed and unlicensed bands, respectively. When this field is reported, either of non-SharedSpectrumChAccess-r16 or sharedSpectrumChAccess-r16 shall be reported, at least.
	UE
	No
	No
	No



and also reports capability for 480 kHz (FG 24-4) and/or 960 kHz (FG 24-5), then “extended value range for aperiodic CSI-RS triggering offset” shall be interpreted as the value range defined for aperiodicTriggeringOffset-r17, i.e., 0 .. 124 in steps of 4 slots. This should be clear already since a UE supporting the basic FG(s) for FR2-2 operation (FG 24-4/5) supports the full range as given in Rel-17 specifications see 38.214, Sections 5.2.1.5.1/1a.  We are open to further discuss whether or not such a straightforward conclusion in the Chairman notes is needed.  




[Moderator’s note] As a follow-up discussion for the following conclusion made in RAN1#114 meeting, Ericsson [13] suggested not to introduce a new Rel-17 UE capability for extended value range for aperiodic CSI-RS triggering offset (aperiodicTriggeringOffset-r17) for 480/960 kHz SCS.
	Conclusion
Clarify following in the Chairman’s note:
· Extended value range for aperiodic CSI-RS triggering offset in crossSlotScheduling-r16 indicates support for aperiodicTriggeringOffset-r16 with:
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Value range {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 
· Rel-16 UE capability crossCarrierA-CSI-trigDiffSCS-r16 includes support for aperiodicTriggeringOffset-r16 with:
· Value range {0, 1, …, 31} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r16 for 



Companies are encouraged to provide views on Ericsson’s proposal in [13] and whether the corresponding conclusion in the Chairman’s note is needed or not.
	Company
	Views

	Qualcomm
	We have different understanding. 

The above conclusion clearly states that these UE capabilities are applicable to SCS of up to 120kHz. It was concluded that these do not indicate anything about aperiodicTriggeringOffset-r17 for 480kHz and 960kHz. Therefore, the current situation is that the specs support the range of aperiodicTriggeringOffset-r17 for 480kHz and 960kHz corresponding to the values of the extended aperiodic CSI-RS triggering offset for 120kHz for any SCS, without any corresponding UE capabilities. 

RAN1 has two choices to consider:

Opt.1: Clarify that support of the full range of aperiodicTriggeringOffset-r17 as part of the basic FGs for SCS 480kHz and 960kHz. This means that the UE supporting 480kHz or 960kHz shall support extended value range of aperiodic CSI-RS triggering offset for 480kHz or 960kHz, even if cross-numerology A-CSI-RS triggering or cross-slot scheduling for UE power saving is not enabled/supported. If this is agreed, then the basic support of SCS 480kHz or 960kHz would have a fundamental problem.

Opt.2: Introduce Rel-17 UE capabilities for extended value ranges for A-CSI-RS triggering offset for SCS 480kHz and 960kHz. This must be straightforward solution and make the features implementable/testable.

At RAN1#112bis, we have proposed Opt.2 as follows (see R1-2303565). We think following works well.
· Introduce new Rel-17 UE capability for “extended value range for aperiodic CSI-RS triggering offset for  ”
· Per-FS
· UE indicates support for one or multiple from the following: 
· Value range {0, 4, 8, 12, …, 60, 64, 96} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for  and  or  
· Value range {0, 4, 8, 12, …, 60, 64, 96} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for  and  or  
· Value range {0, 4, 8, …, 124} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for  and  or  


	Ericsson
	@Qualcomm

Thank-you for your comment. In Opt. 1, we do not understand the “fundamental problem” for basic support of 480/960 kHz SCS.

This means that the UE supporting 480kHz or 960kHz shall support extended value range of aperiodic CSI-RS triggering offset for 480kHz or 960kHz, even if cross-numerology A-CSI-RS triggering or cross-slot scheduling for UE power saving is not enabled/supported. If this is agreed, then the basic support of SCS 480kHz or 960kHz would have a fundamental problem.


During the FR2_2 WI, we agreed the following:
Agreement
Support the following values of aperiodicTriggeringOffset-r17 for SCS 480 and 960 kHz, where the value indicates the number of slots. 
{0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31}*4.

This agreement had no dependence on UE capability for cross-slot scheduling for UE power saving or cross-numerology A-CSI-RS triggering. Our understanding was that this agreement was for any UE that supports 480 and/or 960 kHz.




Proposed Conclusion #7 (A-CSI-RS triggering offset):
Clarify following in the Chairman’s note:
· For UE supporting FG 24-4 for 480 kHz SCS or FG 24-5 for 960 kHz SCS,
· Extended value range for aperiodic CSI-RS triggering offset in crossSlotScheduling-r16 indicates support for aperiodicTriggeringOffset-r17 with:
· Value range {0, 4, 8, 12, …, 60, 64, 96} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for , and for  or 
· Value range {0, 4, 8, 12, …, 60, 64, 96} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for , and for  or 
· Rel-16 UE capability crossCarrierA-CSI-trigDiffSCS-r16 includes support for aperiodicTriggeringOffset-r17 with:
· Value range {0, 4, 8, …, 124} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for , and for  or 

Companies are encouraged to provide views on Proposed Conclusion #8.
	Company
	Views

	Moderator
	
@ Qualcomm and Ericsson,
I made the Proposed Conclusion #8 which is the similar to what RAN1 agreed in the last meeting for SCS no greater than 120 kHz.
Please check if Proposed Conclusion #8 is acceptable.


	Qualcomm
	To moderator:

The proposed conclusion #7 reverts the previous RAN1 conclusion. The previous RAN1 conclusion clarified that crossSlotScheduling-r16 and crossCarrierA-CSI-trigDiffSCS-r16 are for aperiodicTriggeringOffset-r16. We do not think Rel-16 UE capabilities can represent support of Rel-17 RRC parameter(s) (and Rel-17 SCSs).

To Ericsson:

For SCS 120kHz or smaller, the RRC parameter aperiodicTriggeringOffset-r16 supports value range {0, 1, .., 31}. However, as clarified in RAN1#114, values {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24} are supported for a UE supporting crossSlotScheduling-r16 with  or , and values {0, 1, …, 31} are supported for a UE supporting crossCarrierA-CSI-trigDiffSCS-r16 with . If the UE does not support crossSlotScheduling-r16 or crossCarrierA-CSI-trigDiffSCS-r16, the RRC parameter aperiodiTriggeringOffset-r16 cannot be used, in which case the RRC parameter aperiodicTriggeringOffset-r15 indicates a value from {0, 1, 2, 3, 4, 5, 16, 24}. This is true even for FR2_2 when its SCS is 120kHz.

For SCS 480 and 960kHz, the RRC parameter aperiodicTriggeringOffset-r17 having value range {0, 1, .., 31}*4 is used. Following the principle agreed for K0/K1/K2, it makes sense if the UE supports values of aperiodic CSI-RS triggering offset for 480 or 960kHz that are the values of aperiodic CSI-RS triggering offset for 120kHz multiplied by 4. From the above discussion on SCS 120kHz, a UE may support different value ranges for aperiodic CSI-RS triggering offset for SCS 120kHz depending on the UE capability and SCSs for PDCCH and CSI-RS. Similarly, a UE supporting 480 or 960kHz should be allowed to support different value ranges for aperiodic CSI-RS triggering offset.
1. {0, 1, 2, 3, 4, 5, 6, …, 15, 16, 24}*4
2. {0, 1, .., 31}*4
3. {0, 1, 2, 3, 4, 5, 16, 24}*4

Otherwise, in some cases the UE is required to support a value range of A-CSI-RS triggering offset for SCS 480 or 960kHz larger than that the UE supports for SCS 120kHz multipled by 4. 


	Moderator
	
@ Qualcomm,
Thanks for the comments.

I’d like to first explain what I intended to.
For example, if a Rel-17 UE indicates FG 24-4 (i.e., basic UE feature for 480 kHz SCS) and the UE indicates supporting crossSlotScheduling-r16, the UE should support the following value ranges for aperiodicTriggeringOffset-r17 with:
· Value range {0, 4, 8, 12, …, 60, 64, 96} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for , and for 
· Value range {0, 4, 8, 12, …, 60, 64, 96} for aperiodic CSI-RS triggering offset by aperiodicTriggeringOffset-r17 for , and for 
That is, this UE doesn’t need to support value ranges other than {0, 4, 8, 12, …, 60, 64, 96} for aperiodic CSI-RS triggering offset.

Please educate me if this direction is inconsistent with previous conclusion/discussion. 


	Huawei, HiSilicon 2
	We shared similar view as FL and Ericsson that there is no need to introduce separate FG the extended range of aperiodicTriggeringOffset-r17. 
In RAN1#114, similar conclusion had been captured in Chair’s Note for FR other than FR2-2 without introducing additional UE capability. In the TS38.331, there is only one value range of aperiodicTriggeringOffset-r16 is defined, i.e. {0,1,2, ….., 31}, the dfferent configurable value range according ot crossSlotScheduling-r16 and crossCarrierA-CSI-trigDiffSCS-r16 are described in TS38.213. As there is no discussion and agreement in FR2-2 to introduce different UE capability on this issue from those already existed, We think similar mechanism as those in FR1 and FR2-1 can be adopted. 
There may be one issue not covered by the current spec that if UE report FG24-4/24-5 but not crossSlotScheduling-r16 and crossCarrierA-CSI-trigDiffSCS-r16, which part of aperiodicTriggeringOffset-r17 should be configured? In FR1 and FR2-1, aperiodicTriggeringOffset with value range of {0….6} is used. Maybe we can clarify that {0,4,8,…24} can be used in such case.   
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TPs
TP#A (from [2] vivo)

	[bookmark: _Toc26467247][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc45209271][bookmark: _Toc36046354][bookmark: _Toc29326608][bookmark: _Toc129874527][bookmark: _Toc19798776][bookmark: _Toc29327758][bookmark: _Toc51852445][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300][bookmark: _Toc36498174][bookmark: _Toc29894846][bookmark: _Toc45699200][bookmark: _Toc114216073][bookmark: _Toc106629431]7.3.1.1.2	Format 0_1
*** Unchanged text omitted ***
-	New data indicator – 1 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1 and the UE is provided higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, or if the UE is not provided pusch-TimeDomainAllocationListForMultiPUSCH; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PUSCH among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214].
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1 and the UE is provided higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, or if the UE is not provided pusch-TimeDomainAllocationListForMultiPUSCH;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
*** Unchanged text omitted ***
-	CBG transmission information (CBGTI) – 0 bit if higher layer parameter codeBlockGroupTransmission for PUSCH is not configured, or if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1 and the UE is provided higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH; otherwise, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH. 
*** Unchanged text omitted ***
-	UL-SCH indicator – 0 or 1 bit as follows 
-	0 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1 and the UE is provided higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH; 
-	1 bit otherwise. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH. If a UE does not support triggering SRS only in DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, 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). If a UE supports triggering SRS only in DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0", CSI request of all zero(s) and SRS request of all zero(s).
*** Unchanged text omitted ***
[bookmark: _Toc36045952][bookmark: _Toc29326612][bookmark: _Toc36046212][bookmark: _Toc36046358][bookmark: _Toc19798779][bookmark: _Toc26467250][bookmark: _Toc29327762][bookmark: _Toc45209275][bookmark: _Toc51852449][bookmark: _Toc129874531]7.3.1.2.2	Format 1_1
*** Unchanged text omitted ***
For transport block 1: 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1 and the UE is provided higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, or if the UE is not provided pdsch-TimeDomainResourceAllocationListForMultiPDSCH; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214].
-	Redundancy version – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1 and the UE is provided higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, or if the UE is not provided pdsch-TimeDomainResourceAllocationListForMultiPDSCH;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PDSCHs among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
For transport block 2 (only present if maxNrofCodeWordsScheduledByDCI equals 2): 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1 and the UE is provided higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, or if the UE is not provided pdsch-TimeDomainResourceAllocationListForMultiPDSCH; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214].
-	Redundancy version – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1 and the UE is provided higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, or if the UE is not provided pdsch-TimeDomainResourceAllocationListForMultiPDSCH;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PDSCHs among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34. 
*** Unchanged text omitted ***





TP#B (from [7] Samsung)

	7.3.1.2.2	Format 1_1
[…]
For transport block 1: 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and the number of scheduled PDSCH is derived from the active DL bandwidth part.
-	Redundancy version – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PDSCHs among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34 and the number of scheduled PDSCH is derived from the active DL bandwidth part.
For transport block 2 (only present if maxNrofCodeWordsScheduledByDCI equals 2): 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and the number of scheduled PDSCH is derived from the active DL bandwidth part.
-	Redundancy version – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PDSCHs among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34 and the number of scheduled PDSCH is derived from the active DL bandwidth part. 
If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the value of maxNrofCodeWordsScheduledByDCI for the indicated bandwidth part equals 2 and the value of maxNrofCodeWordsScheduledByDCI for the active bandwidth part equals 1, the UE assumes zeros are padded when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated bandwidth part.
[…]

7.3.1.1.2	Format 0_1
[…]
-	New data indicator – 1 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PUSCH among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and the number of scheduled PUSCH is derived from the active UL bandwidth part.
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34 and the number of scheduled PUSCH is derived from the active UL bandwidth part.
[…]
-	CBG transmission information (CBGTI) – 0 bit if higher layer parameter codeBlockGroupTransmission for PUSCH is not configured or if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1, where the number of scheduled PUSCH is derived from the active UL bandwidth part; otherwise, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH. 
[…]
-	UL-SCH indicator – 0 or 1 bit as follows 
-	0 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1, where the number of scheduled PUSCH is derived from the active UL bandwidth part; 
-	1 bit otherwise. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH. If a UE does not support triggering SRS only in DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, 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). If a UE supports triggering SRS only in DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0", CSI request of all zero(s) and SRS request of all zero(s).
[…]





TP#C (from [17] NTT DOCOMO)

	7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 
=============================== Unchanged Text Omitted ===============================
-	New data indicator – 1 bit if pusch-TimeDomainAllocationListForMultiPUSCH is not configured or if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PUSCH among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214].
-	If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PUSCH(s) is interpretated based on the indicated bandwidth part.
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if pusch-TimeDomainAllocationListForMultiPUSCH is not configured or if the number of scheduled PUSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
-	If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PUSCH(s) is interpretated based on the indicated bandwidth part.
=============================== Unchanged Text Omitted ===============================
-	CBG transmission information (CBGTI) – 0 bit if higher layer parameter codeBlockGroupTransmission for PUSCH is not configured or if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1; otherwise, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH. 
-	If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PUSCH(s) is interpretated based on the indicated bandwidth part.
=============================== Unchanged Text Omitted ===============================
-	UL-SCH indicator – 0 or 1 bit as follows 
-	0 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1; 
-	1 bit otherwise. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH. If a UE does not support triggering SRS only in DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, 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). If a UE supports triggering SRS only in DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0", CSI request of all zero(s) and SRS request of all zero(s).
-	If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PUSCH(s) is interpretated based on the indicated bandwidth part.
=============================== Unchanged Text Omitted ===============================

[bookmark: _Toc29327761][bookmark: _Toc36045951][bookmark: _Toc36046211][bookmark: _Toc19798778][bookmark: _Toc26467249][bookmark: _Toc29326611][bookmark: _Toc129874530][bookmark: _Toc45209274][bookmark: _Toc51852448][bookmark: _Toc36046357]7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of one or multiple PDSCH in one cell.
=============================== Unchanged Text Omitted ===============================
For transport block 1: 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit if pdsch-TimeDomainResourceAllocationListForMultiPDSCH is not configured or if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214].
-	If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PUSCH(s) is interpretated based on the indicated bandwidth part.
-	Redundancy version – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if pdsch-TimeDomainResourceAllocationListForMultiPDSCH is not configured or if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PDSCHs among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
-	If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PUSCH(s) is interpretated based on the indicated bandwidth part.
For transport block 2 (only present if maxNrofCodeWordsScheduledByDCI equals 2): 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit if pdsch-TimeDomainResourceAllocationListForMultiPDSCH is not configured or if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214].
-	If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PUSCH(s) is interpretated based on the indicated bandwidth part.
-	Redundancy version – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if pdsch-TimeDomainResourceAllocationListForMultiPDSCH is not configured or if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PDSCHs among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34. 
-	If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part, the number of scheduled PUSCH(s) is interpretated based on the indicated bandwidth part.
=============================== Unchanged Text Omitted ===============================






TP#D (from [5] Samsung)

	[bookmark: _Ref500250940][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc12021473][bookmark: _Toc29894843][bookmark: _Toc29899560][bookmark: _Toc29917297][bookmark: _Toc29899142][bookmark: _Toc36498171][bookmark: _Toc45699197][bookmark: _Toc145664303]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
[bookmark: _Hlk91147166]*** Unchanged text is omitted ***
If a UE is provided nrofHARQ-BundlingGroups and is not provided harq-ACK-SpatialBundlingPUCCH for a serving cell , the UE generates HARQ-ACK information over transport block groups (TBGs) for PDSCH receptions where, for a maximum number of  PDSCH receptions scheduled by a DCI format on the serving cell, a maximum number of TBGs  is provided by nrofHARQ-BundlingGroups. If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the first TBs and, if applicable, generates  HARQ-ACK information bits for the second TBs as described in clause 9.1.1 by setting  and . For a TBG associated with at least one PDSCH that does not overlap with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, the UE assumes that TB(s) provided by a PDSCH that overlaps with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, are correctly received. For a TBG associated only with PDSCHs that overlap with UL symbols indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, the UE generates a NACK value for the TBG.
If a UE is provided nrofHARQ-BundlingGroups and harq-ACK-SpatialBundlingPUCCH for a serving cell , the UE generates HARQ-ACK information over PDSCH reception groups for PDSCH receptions scheduled by a DCI format on the serving cell  where a maximum number of PDSCH reception groups, , is provided by nrofHARQ-BundlingGroups. If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the  PDSCH receptions as described in clause 9.1.1 by setting  and , after binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of each PDSCH reception. For a PDSCH reception group associated with at least one PDSCH that does not overlap with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, the UE assumes that TBs provided by a PDSCH that overlaps with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, are correctly received. For a PDSCH reception group associated only with PDSCHs that overlap with UL symbols indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, the UE generates a NACK value for the PDSCH reception group.
If a UE is not provided nrofHARQ-BundlingGroups and is not provided harq-ACK-SpatialBundlingPUCCH for a serving cell , the UE generates HARQ-ACK information over transport blocks for PDSCH receptions. If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the first TBs in the ascending order of the starting PDSCH receptions and, if applicable, generates  HARQ-ACK information bits for the second TBs in the ascending order of the starting of PDSCH receptions.
If a UE is not provided nrofHARQ-BundlingGroups and is provided harq-ACK-SpatialBundlingPUCCH for a serving cell , the UE generates HARQ-ACK information over PDSCH receptions for PDSCH receptions scheduled by a DCI format on the serving cell . If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the PDSCH receptions in the ascending order of the starting of PDSCH receptions after binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of each PDSCH reception.
If a UE 
-	is provided pdsch-TimeDomainAllocationListForMultiPDSCH and, if provided, nrofHARQ-BundlingGroups with value  for  serving cells; and
-	is not provided pdsch-TimeDomainAllocationListForMultiPDSCH or is provided nrofHARQ-BundlingGroups with value , for  serving cells where 
the UE determines the  according to the previous pseudo-code with the following modifications
-	 is used for the determination of a first HARQ-ACK sub-codebook for 
-	SPS PDSCH reception, 
-	any DCI format having associated HARQ-ACK information without scheduling PDSCH reception, and 
-	PDSCH reception scheduled by a DCI format scheduling one PDSCH
-	PDSCH reception with  for TBG-based HARQ-ACK information on the  serving cells,
-	 is replaced by  for the determination of a second HARQ-ACK sub-codebook corresponding to the  serving cells for TBG-based HARQ-ACK information, or for TB-based HARQ-ACK information corresponding to multiple PDSCH receptions scheduled by a single DCI format, and
-	if, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the serving cell is counted as two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs, and
-	instead of generating one or two HARQ-ACK information bits per PDSCH for a serving cell from the  serving cells, the UE generates  HARQ-ACK information bits for the PDSCH receptions scheduled by a DCI format, where  is the maximum value between  across all  serving cells if the UE is provided nrofHARQ-BundlingGroups, and  across all  serving cells where the UE is not provided nrofHARQ-BundlingGroups, and  is the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided; else, . If for a serving cell  where the UE is provided nrofHARQ-BundlingGroups, it is , the UE generates NACK for the last  HARQ-ACK information bits for serving cell . If for a serving cell  where the UE is not provided nrofHARQ-BundlingGroups, it is , the UE generates NACK for the last   HARQ-ACK information bits for serving cell .
-	The pseudo-code operation when PDSCH-CodeBlockGroupTransmission is provided is not applicable.
-	The counter DAI value and the total DAI value apply separately for each HARQ-ACK sub-codebook.
-	The UE generates the HARQ-ACK codebook by appending the second HARQ-ACK sub-codebook to the first HARQ-ACK sub-codebook.

*** Unchanged text is omitted ***





TP#E (from [6] Samsung)

	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
If a UE is 
-	not provided PDSCH-CodeBlockGroupTransmission for any serving cell, orand
-	not provided pdsch-TimeDomainAllocationListForMultiPDSCH for any serving cell, or 
-	provided nrofHARQ-BundlingGroups with value of 1 for any serving cell provided pdsch-TimeDomainAllocationListForMultiPDSCH and nrofHARQ-BundlingGroups with  for a serving cell 
and
-	for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions and does not schedule more than one PDSCH reception, or
-	for PDSCH receptions scheduled by a DCI format on a serving cell when the UE is provided nrofHARQ-BundlingGroups with value of 1, or 
-	for SPS PDSCH reception, or 
-	for a DCI format having associated HARQ-ACK information without scheduling PDSCH reception, and 
if , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in clause 7.2.1, as 
	
where 
-	 is a number of serving cells where the UE is configured to receive unicast PDSCHs
-	 is a number of serving cells where the UE is configured to receive multicast PDSCHs for a G-RNTI  for multicast or a G-CS-RNTI 
-	 is a total number of G-RNTIs for multicast or G-CS-RNTIs configured to the UE
-	 is the number of PDCCH monitoring occasions for unicast DCI formats 
-	 is the number of PDCCH monitoring occasions for multicast DCI formats with CRC scrambled by G-RNTI  for multicast or G-CS-RNTI 
-	 where  the number of bits for the counter DAI field in unicast DCI formats
-	 where  the number of bits for the counter DAI field in multicast DCI formats with CRC scrambled by G-RNTI  for multicast or G-CS-RNTI 
-	if ,  is the value of the counter DAI in the last DCI format scheduling PDSCH reception or having associated HARQ-ACK information without scheduling PDSCH reception, that the UE detects within the  PDCCH monitoring occasions. 
-	if ,  is the value of the counter DAI in the last multicast DCI format with G-RNTI  for multicast, or G-CS-RNTI , scheduling PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, that the UE detects within the  PDCCH monitoring occasions
-	if  or if 
-	if the UE does not detect any DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the  or  PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell ,  or , respectively, is the value of the counter DAI in a last DCI format the UE detects in the last PDCCH monitoring occasion
-	if the UE detects at least one DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the  or , for G-RNTI  for multicast or G-CS-RNTI , PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell ,  or , respectively, is the value of the total DAI in the at least one DCI format that includes a total DAI field
-	 or  if the UE does not detect any DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell  in any of the  or  PDCCH monitoring occasions, respectively.
-	 or , for G-RNTI  for multicast or G-CS-RNTI , is the total number of DCI formats scheduling PDSCH receptions providing transport blocks with enabled HARQ-ACK information, or having associated HARQ-ACK information without scheduling a PDSCH reception, that the UE detects within the  or  PDCCH monitoring occasions, respectively, for serving cell .  or  if the UE does not detect any DCI format scheduling PDSCH reception providing a transport block with enabled HARQ-ACK information, or having associated HARQ-ACK information without scheduling PDSCH reception, for serving cell  in any of the  or , respectively, PDCCH monitoring occasions.
-	 if the value of maxNrofCodeWordsScheduledByDCI is 2 for any serving cell  and harq-ACK-SpatialBundlingPUCCH is not provided; otherwise, .
[bookmark: _Hlk99726704]-	 if the value of maxNrofCodeWordsScheduledByDCI is 2 for any serving cell  and harq-ACK-SpatialBundlingPUCCH is not provided for G-RNTI  for multicast or G-CS-RNTI ; otherwise, .
-	 or , for G-RNTI  for multicast or G-CS-RNTI , is 
-	if harq-ACK-SpatialBundlingPUCCH is not provided, the number of transport blocks the UE receives in a PDSCH, or the number of transport block groups the UE receives in PDSCHs if nrofHARQ-BundlingGroups with  is provided, scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell , or 
-	else if harq-ACK-SpatialBundlingPUCCH is provided, the number of PDSCHs, or the number of PDSCH groups if nrofHARQ-BundlingGroups with  is provided, scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell , or 
-	else, the number of DCI formats that the UE detects and have associated a HARQ-ACK information without scheduling PDSCH reception in PDCCH monitoring occasion  for serving cell . 
-	 or , for G-RNTI  for multicast or G-CS-RNTI , is the number of SPS PDSCH receptions by the UE on serving cell  for which the UE transmits corresponding HARQ-ACK information in the same PUCCH as for HARQ-ACK information corresponding to PDSCH receptions within the  or  PDCCH monitoring occasions, respectively.
If a UE 
-	is provided PDSCH-CodeBlockGroupTransmission for  serving cells; and
-	is not provided PDSCH-CodeBlockGroupTransmission, for  serving cells where 
the UE determines the  according to the previous pseudo-code with the following modifications
-	 is used for the determination of a first HARQ-ACK sub-codebook for 
-	SPS PDSCH reception, 
-	a DCI format having associated HARQ-ACK information without scheduling PDSCH reception, 
-	TCI state update, and 
-	TB-based PDSCH receptions on the  serving cells and on the  serving cells,
-	 is replaced by  for the determination of a second HARQ-ACK sub-codebook corresponding to the  serving cells for CBG-based PDSCH receptions, and
-	if, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the serving cell is counted as two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs, and
-	instead of generating one HARQ-ACK information bit per transport block for a serving cell from the  serving cells, the UE generates  HARQ-ACK information bits, where  is the maximum value of  across all  serving cells and  is the value of maxNrofCodeWordsScheduledByDCI for serving cell . If for a serving cell  it is , the UE generates NACK for the last  HARQ-ACK information bits for serving cell 
-	the pseudo-code operation when harq-ACK-SpatialBundlingPUCCH is provided is not applicable
-	The counter DAI value and the total DAI value apply separately for each HARQ-ACK sub-codebook
-	The UE generates the HARQ-ACK codebook by appending the second HARQ-ACK sub-codebook to the first HARQ-ACK sub-codebook
*** Unchanged text is omitted ***




TP#F (from [11] ASUSTeK)

	[bookmark: _Toc29899167][bookmark: _Toc29894868][bookmark: _Toc45699216][bookmark: _Toc36498188][bookmark: _Toc29917314][bookmark: _Toc145664326][bookmark: _Toc29899585]10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
A UE configured with DRX mode operation [11, TS 38.321] can be provided the following for detection of a DCI format 2_6 in a PDCCH reception on the PCell or on the SpCell [12, TS 38.331]
-	a PS-RNTI for DCI format 2_6 by ps-RNTI
-	a number of search space sets, by dci-Format2-6, to monitor PDCCH for detection of DCI format 2_6 on the active DL BWP of the PCell or of the SpCell according to a common search space as described in clause 10.1
-	a payload size for DCI format 2_6 by sizeDCI-2-6
-	a location in DCI format 2_6 of a Wake-up indication bit by ps-PositionDCI-2-6
-	a '0' value for the Wake-up indication bit, when reported to higher layers, indicates to not start the drx-onDurationTimer for the next long DRX cycle [11, TS 38.321]
-	a '1' value for the Wake-up indication bit, when reported to higher layers, indicates to start the drx-onDurationTimer for the next long DRX cycle [11, TS 38.321]
-	a bitmap, when the UE is provided a number of groups of configured SCells by dormancyGroupOutsideActiveTime, where 
-	the bitmap location is immediately after the Wake-up indication bit location
-	the bitmap size is equal to the number of groups of configured SCells where each bit of the bitmap corresponds to a group of configured SCells from the number of groups of configured SCells
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormantBWP-Id, for the UE [11, TS 38.321] for each activated SCell in the corresponding group of configured SCells
-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by firstOutsideActiveTimeBWP-Id, for the UE for each activated SCell in the corresponding group of configured SCells, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for each activated SCell in the corresponding group of configured SCells, 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
-	an offset by ps-Offset indicating a time, where the UE starts monitoring PDCCH for detection of DCI format 2_6 according to the number of search space sets, prior to a slot where the drx-onDurationTimer would start on the PCell or on the SpCell [11, TS 38.321]
-	for each search space set, the PDCCH monitoring occasions are the ones in the first  slots indicated by duration, or  slot if duration is not provided, starting from the first slot of the first  slots and ending prior to the start of drx-onDurationTimer. 
On PDCCH monitoring occasions associated with a same long DRX Cycle, a UE does not expect to detect more than one DCI format 2_6 with different values of the Wake-up indication bit for the UE or with different values of the bitmap for the UE.
The UE does not monitor PDCCH for detecting DCI format 2_6 during Active Time [11, TS 38.321].
If a UE reports for an active DL BWP a MinTimeGap or MinTimeGapFR2-2 value that is X slots prior to the beginning of a slot where the UE would start the drx-onDurationTimer, the UE is not required to monitor PDCCH for detection of DCI format 2_6 during the X slots, where X corresponds to the MinTimeGap or MinTimeGapFR2-2 value of the SCS of the active DL BWP in Table 10.3-1.
Table 10.3-1 Minimum time gap value X
	SCS (kHz)
	Minimum Time Gap X (slots) 

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24

	[bookmark: _Hlk39518746]480
	8
	96

	960
	16
	192
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Reason for Change:
· The value of  in  and  for UE procedure to report multiple UCI types is not defined for 480/960 kHz SCS.
Summary of Change:
· Define The value of  in  and  as 16 and 32 for 480 and 960 kHz SCS, respectively.
Consequences if not approved:
· Unclear UE behavor for reporting multiple UCI types for 480/960 kHz SCS


9.2.5	UE procedure for reporting multiple UCI types
< Unchanged Text Omitted >

If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in clauses 9.2.5.1, 9.2.5.2 and 9.2.5.3, the UE is configured to multiplex different UCI types or UCI of different priority indexes in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types or UCI of different priority indexes if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol  of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
-	 is not before a symbol with CP starting after  after a last symbol of any corresponding PDSCH,  is given by maximum of  where for the i-th PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  is selected for the i-th PDSCH following [6, TS 38.214],  is selected based on the UE PDSCH processing capability of the i-th PDSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PDSCH, the i-th PDSCH, the PUCCH with corresponding HARQ-ACK transmission for the i-th PDSCH, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	 is not before a symbol with CP starting after  after a last symbol of a PDCCH reception providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception.  is given by maximum of  where for the i-th PDCCH providing the DCI format with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  as described in clause 10.2, where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH, the PUCCH with corresponding HARQ-ACK information, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	if there is no aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and 
-	any PDCCH providing a DCI format with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
[bookmark: _Hlk14280248]If there is at least one PUSCH in the group of overlapping PUCCHs and PUSCHs,  is given by maximum of  where for the i-th PUSCH which is in the group of overlapping PUCCHs and PUSCHs, , ,  and  are selected for the i-th PUSCH following [6, TS 38.214],  is selected based on the UE PUSCH processing capability of the i-th PUSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PUSCH, the PDCCHs scheduling the PDSCHs, or providing the DCI formats without scheduling PDSCHs, with corresponding HARQ-ACK information on a PUCCH which is in the group of overlapping PUCCHs/PUSCHs, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs.
If there is no PUSCH in the group of overlapping PUCCHs and PUSCHs,  is given by maximum of  where for the i-th PDSCH, or the i-th PDCCH providing a DCI format without scheduling PDSCH, with corresponding HARQ-ACK information on a PUCCH which is in the group of overlapping PUCCHs, ,  is selected based on the UE PUSCH processing capability of the PUCCH serving cell if configured.  is selected based on the UE PUSCH processing capability 1, if PUSCH processing capability is not configured for the PUCCH serving cell.  is selected based on the smallest SCS configuration between the SCS configuration used for the PDCCH scheduling the i-th PDSCH, or providing the i-th DCI format without scheduling PDSCH, with corresponding HARQ-ACK information on a PUCCH which is in the group of overlapping PUCCHs, and the SCS configuration for the PUCCH serving cell.
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or providing a DCI format , with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for ,  for , and  for ,  for , and  for .  is defined in [6, TS 38.214] and it is applied only if  of Table 5.4-1 in [6, TS 38.214] is applied to the determination of .
-	, , , , , and  are defined in [6, TS 38.214] and  and  are defined in [4, TS 38.211]. 
< Unchanged Text Omitted >
If there is one or more aperiodic CSI reports multiplexed on a PUSCH in the group of overlapping PUCCHs and PUSCHs and if symbol  is before symbol  that is a next uplink symbol with CP starting after  after the end of the last symbol of 
-	the last symbol of aperiodic CSI-RS resource for channel measurements, and 
-	the last symbol of aperiodic CSI-IM used for interference measurements, and 
-	the last symbol of aperiodic NZP CSI-RS for interference measurements, when aperiodic CSI-RS is used for channel measurement for triggered CSI report  
the UE is not required to update the CSI report for the triggered CSI report .  is defined in [6, TS 38.214] and  corresponds to the smallest SCS configuration among the SCS configurations of the PDCCHs scheduling the PUSCHs, the smallest SCS configuration of aperiodic CSI-RSs associated with DCI formats provided by the PDCCHs triggering the aperiodic CSI reports, and the smallest SCS configuration of the overlapping PUCCHs and PUSCHs and  for ,  for  and  for ,  for , and  for . 
< Unchanged Text Omitted >





TP#H (Updated from TP#D)

	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
If a UE is provided nrofHARQ-BundlingGroups and is not provided harq-ACK-SpatialBundlingPUCCH for a serving cell , the UE generates HARQ-ACK information over transport block groups (TBGs) for PDSCH receptions where, for a maximum number of  PDSCH receptions scheduled by a DCI format on the serving cell, a maximum number of TBGs  is provided by nrofHARQ-BundlingGroups. If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the first TBs and, if applicable, generates  HARQ-ACK information bits for the second TBs as described in clause 9.1.1 by setting  and . For a TBG associated with at least one PDSCH that does not overlap with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, the UE assumes that TB(s) provided by a PDSCH that overlaps with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, are correctly received. For a TBG associated only with PDSCHs that overlap with UL symbols indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, the UE generates a NACK value for the TBG.
If a UE is provided nrofHARQ-BundlingGroups and harq-ACK-SpatialBundlingPUCCH for a serving cell , the UE generates HARQ-ACK information over PDSCH reception groups for PDSCH receptions scheduled by a DCI format on the serving cell  where a maximum number of PDSCH reception groups, , is provided by nrofHARQ-BundlingGroups. If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the  PDSCH receptions as described in clause 9.1.1 by setting  and , after binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of each PDSCH reception. For a PDSCH reception group associated with at least one PDSCH that does not overlap with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, the UE assumes that TBs provided by a PDSCH that overlaps with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, are correctly received. For a PDSCH reception group associated only with PDSCHs that overlap with UL symbols indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, the UE generates a NACK value for the PDSCH reception group.
If a UE is provided pdsch-TimeDomainAllocationListForMultiPDSCH and neither provided nrofHARQ-BundlingGroups nor harq-ACK-SpatialBundlingPUCCH for a serving cell , the UE generates HARQ-ACK information over transport blocks for PDSCH receptions. If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the first TBs in the ascending order of the starting of PDSCH receptions and, if applicable, generates  HARQ-ACK information bits for the second TBs in the ascending order of the starting of PDSCH receptions. If <, the UE generates a NACK value for the last  HARQ-ACK information bits where  is the value of maxNrofCodeWordsScheduledByDCI for serving cell  and  is determined by the maximum number of SLIVs amongst all rows of the TDRA table configured by pdsch-TimeDomainAllocationListForMultiPDSCH.
If a UE is provided pdsch-TimeDomainAllocationListForMultiPDSCH and harq-ACK-SpatialBundlingPUCCH and not provided nrofHARQ-BundlingGroups for a serving cell , the UE generates HARQ-ACK information over PDSCH receptions for PDSCH receptions scheduled by a DCI format on the serving cell . If the UE detects a DCI format scheduling  PDSCH receptions on the serving cell , the UE generates  HARQ-ACK information bits for the PDSCH receptions in the ascending order of the starting of PDSCH receptions after binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of each PDSCH reception. If <, the UE generates a NACK value for the last  HARQ-ACK information bits.
If a UE 
-	is provided pdsch-TimeDomainAllocationListForMultiPDSCH and, if provided, nrofHARQ-BundlingGroups with value  for  serving cells; and
-	is not provided pdsch-TimeDomainAllocationListForMultiPDSCH or is provided nrofHARQ-BundlingGroups with value , for  serving cells where 
the UE determines the  according to the previous pseudo-code with the following modifications
-	 is used for the determination of a first HARQ-ACK sub-codebook for 
-	SPS PDSCH reception, 
-	any DCI format having associated HARQ-ACK information without scheduling PDSCH reception, and 
-	PDSCH reception scheduled by a DCI format scheduling one PDSCH
-	PDSCH reception with  for TBG-based HARQ-ACK information on the  serving cells,
-	 is replaced by  for the determination of a second HARQ-ACK sub-codebook corresponding to the  serving cells for TBG-based HARQ-ACK information, or for TB-based HARQ-ACK information corresponding to multiple PDSCH receptions scheduled by a single DCI format, and
-	if, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the serving cell is counted as two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs, and
-	instead of generating one or two HARQ-ACK information bits per PDSCH for a serving cell from the  serving cells, the UE generates  HARQ-ACK information bits for the PDSCH receptions scheduled by a DCI format, where  is the maximum value between  across all  serving cells if the UE is provided nrofHARQ-BundlingGroups, and  across all  serving cells where the UE is not provided nrofHARQ-BundlingGroups, and  is the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided; else, . If for a serving cell  where the UE is provided nrofHARQ-BundlingGroups, it is , the UE generates NACK for the last  HARQ-ACK information bits for serving cell . If for a serving cell  where the UE is not provided nrofHARQ-BundlingGroups, it is , the UE generates NACK for the last   HARQ-ACK information bits for serving cell .
-	The pseudo-code operation when PDSCH-CodeBlockGroupTransmission is provided is not applicable.
-	The counter DAI value and the total DAI value apply separately for each HARQ-ACK sub-codebook.
-	The UE generates the HARQ-ACK codebook by appending the second HARQ-ACK sub-codebook to the first HARQ-ACK sub-codebook.

*** Unchanged text is omitted ***





TP#I (Modified from TP#E)

	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
If a UE is 
-	not provided PDSCH-CodeBlockGroupTransmission for any serving cell, orand
-	not provided pdsch-TimeDomainAllocationListForMultiPDSCH for any serving cell, or 
-	provided nrofHARQ-BundlingGroups with value of 1 for any serving cell provided pdsch-TimeDomainAllocationListForMultiPDSCH and nrofHARQ-BundlingGroups with  for a serving cell 
or
-	for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions and does not schedule more than one PDSCH reception, or
-	for PDSCH receptions scheduled by a DCI format on a serving cell when the UE is provided nrofHARQ-BundlingGroups with value of 1, or 
-	for SPS PDSCH reception, or 
-	for a DCI format having associated HARQ-ACK information without scheduling PDSCH reception, and 
if , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in clause 7.2.1, as 
	
where 
-	 is a number of serving cells where the UE is configured to receive unicast PDSCHs
-	 is a number of serving cells where the UE is configured to receive multicast PDSCHs for a G-RNTI  for multicast or a G-CS-RNTI 
-	 is a total number of G-RNTIs for multicast or G-CS-RNTIs configured to the UE
-	 is the number of PDCCH monitoring occasions for unicast DCI formats 
-	 is the number of PDCCH monitoring occasions for multicast DCI formats with CRC scrambled by G-RNTI  for multicast or G-CS-RNTI 
-	 where  the number of bits for the counter DAI field in unicast DCI formats
-	 where  the number of bits for the counter DAI field in multicast DCI formats with CRC scrambled by G-RNTI  for multicast or G-CS-RNTI 
-	if ,  is the value of the counter DAI in the last DCI format scheduling PDSCH reception or having associated HARQ-ACK information without scheduling PDSCH reception, that the UE detects within the  PDCCH monitoring occasions. 
-	if ,  is the value of the counter DAI in the last multicast DCI format with G-RNTI  for multicast, or G-CS-RNTI , scheduling PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, that the UE detects within the  PDCCH monitoring occasions
-	if  or if 
-	if the UE does not detect any DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the  or  PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell ,  or , respectively, is the value of the counter DAI in a last DCI format the UE detects in the last PDCCH monitoring occasion
-	if the UE detects at least one DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the  or , for G-RNTI  for multicast or G-CS-RNTI , PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell ,  or , respectively, is the value of the total DAI in the at least one DCI format that includes a total DAI field
-	 or  if the UE does not detect any DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell  in any of the  or  PDCCH monitoring occasions, respectively.
-	 or , for G-RNTI  for multicast or G-CS-RNTI , is the total number of DCI formats scheduling PDSCH receptions providing transport blocks with enabled HARQ-ACK information, or having associated HARQ-ACK information without scheduling a PDSCH reception, that the UE detects within the  or  PDCCH monitoring occasions, respectively, for serving cell .  or  if the UE does not detect any DCI format scheduling PDSCH reception providing a transport block with enabled HARQ-ACK information, or having associated HARQ-ACK information without scheduling PDSCH reception, for serving cell  in any of the  or , respectively, PDCCH monitoring occasions.
-	 if the value of maxNrofCodeWordsScheduledByDCI is 2 for any serving cell  and harq-ACK-SpatialBundlingPUCCH is not provided; otherwise, .
-	 if the value of maxNrofCodeWordsScheduledByDCI is 2 for any serving cell  and harq-ACK-SpatialBundlingPUCCH is not provided for G-RNTI  for multicast or G-CS-RNTI ; otherwise, .
-	 or , for G-RNTI  for multicast or G-CS-RNTI , is 
-	if harq-ACK-SpatialBundlingPUCCH is not provided, the number of transport blocks the UE receives in a PDSCH, or the number of transport block groups the UE receives in PDSCHs if nrofHARQ-BundlingGroups with  is provided, scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell , or 
-	else if harq-ACK-SpatialBundlingPUCCH is provided, the number of PDSCHs, or the number of PDSCH groups if nrofHARQ-BundlingGroups with  is provided, scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell , or 
-	else, the number of DCI formats that the UE detects and have associated a HARQ-ACK information without scheduling PDSCH reception in PDCCH monitoring occasion  for serving cell . 
-	 or , for G-RNTI  for multicast or G-CS-RNTI , is the number of SPS PDSCH receptions by the UE on serving cell  for which the UE transmits corresponding HARQ-ACK information in the same PUCCH as for HARQ-ACK information corresponding to PDSCH receptions within the  or  PDCCH monitoring occasions, respectively.
If a UE 
-	is provided PDSCH-CodeBlockGroupTransmission for  serving cells; and
-	is not provided PDSCH-CodeBlockGroupTransmission, for  serving cells where 
the UE determines the  according to the previous pseudo-code with the following modifications
-	 is used for the determination of a first HARQ-ACK sub-codebook for 
-	SPS PDSCH reception, 
-	a DCI format having associated HARQ-ACK information without scheduling PDSCH reception, 
-	TCI state update, and 
-	TB-based PDSCH receptions on the  serving cells and on the  serving cells,
-	 is replaced by  for the determination of a second HARQ-ACK sub-codebook corresponding to the  serving cells for CBG-based PDSCH receptions, and
-	if, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the serving cell is counted as two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs, and
-	instead of generating one HARQ-ACK information bit per transport block for a serving cell from the  serving cells, the UE generates  HARQ-ACK information bits, where  is the maximum value of  across all  serving cells and  is the value of maxNrofCodeWordsScheduledByDCI for serving cell . If for a serving cell  it is , the UE generates NACK for the last  HARQ-ACK information bits for serving cell 
-	the pseudo-code operation when harq-ACK-SpatialBundlingPUCCH is provided is not applicable
-	The counter DAI value and the total DAI value apply separately for each HARQ-ACK sub-codebook
-	The UE generates the HARQ-ACK codebook by appending the second HARQ-ACK sub-codebook to the first HARQ-ACK sub-codebook
*** Unchanged text is omitted ***
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