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


Issue#1: CSI related timeline for 480/960 kHz

	Company
	Views

	[1] CATT
	Proposal 1: It is clarified that d is not defined for 480kHz/960kHz.


	[6] LG Electronics
	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 three alternatives
· Alt-1: =16 for 480 kHz and =32 for 960 kHz
· Alt-2: =0 for both 480 kHz and 960 kHz
· Alt-3: =4 for both 480 kHz and 960 kHz


	[7] Ericsson
	Proposal 1: Support Alt-2, i.e., in 38.213 Section 9.2.5, define  in  and  as  for both  and .


	[9] Huawei
	Proposal 1: Define  in  and  as follows
·  for ,  for   for ,  for , and  for .




[Moderator’s note] As discussed in RAN1#114bis, all companies agreed to define the value of  in  and  for 480/960 kHz SCS in TS 38.213 and the following three alternatives were identified:
· Alt-1: =16 for 480 kHz and =32 for 960 kHz
· Alt-2: =0 for both 480 kHz and 960 kHz
· Alt-3: =4 for both 480 kHz and 960 kHz

According to Tdoc review, company views are as follows.

· Alt-1: =16 for 480 kHz and =32 for 960 kHz, see TP#A
· Supported by LG Electronics, Huawei
· Alt-2: =0 for both 480 kHz and 960 kHz, see TP#B
· Supported by CATT?, LG Electronics, Ericsson
· Alt-3: =4 for both 480 kHz and 960 kHz, see TP#C
· Supported by LG Electronics

Given that the number of inputs is quite small, companies are encouraged to provide views on the preference among three alternatives.
	Company
	Views

	Huawei, HSilicon
	We support Alt-1
In our view, the A-CSI timeline for 480/960kHz should provide at least the same time delay requirement for 120kHz. Since the d parameter value is in symbols, Alt-1is the most suitable alternative.
Also, we understand that with Alt-1, it would be easier to reach consensus given that it was the   majority view in RAN1#114bis. 

	CATT
	We only support ALT-2. No need for over optimization.  


	Qualcomm
	We agree with Huawei and think Alt-1 makes sense the most. This is straightforward consequence and is not an optimization. If the issue is still controversial due to some reasons, we could accept Alt-3 as a compromise.

	NTT DOCOMO
	Ok with Alt-1. 

	ZTE
	Our 1st preference is Alt-1, but if there is no consensus on Alt-1, we can go with Alt-3.

	vivo
	We support Alt-1. Agree with Huawei and Qualcomm that this is straightforward since it has the same duration as that for 120KHz. We can live with Alt-3.

	Samsung
	We slightly prefer Alt-3. But, we are ok with other solutions. We believe all solutions work well since N is alread scaled. 

	Ericsson
	We support Alt-2

In our view, the CSI processing time is very long to start with since only processing requirement 2 is supported for 480/960 kHz SCS. For example for 480 kHz SCS, Z2 is 608 symbols (~44 slots) already, hence with Al-1 or Alt-3, extending this by 16 symbols (~1 slot) or 4 symbols, respectively, is not well motivated. This is why we prefer Alt-2.

	Moderator
	
@ All,
Thanks a lot for being flexible.
The updated companies’ views are as follows:

· Alt-1: =16 for 480 kHz and =32 for 960 kHz, see TP#A
· Supported by LG Electronics, Huawei, Qualcomm, NTT DOCOMO, ZTE, vivo
· Can live with: Samsung
· Alt-2: =0 for both 480 kHz and 960 kHz, see TP#B
· Supported by CATT, LG Electronics, Ericsson
· Can live with: Samsung
· Alt-3: =4 for both 480 kHz and 960 kHz, see TP#C
· Supported by LG Electronics, Samsung
· Can live with: Qualcomm, ZTE, vivo

The observations from my side:
· Proponents of Alt-1 prefer to adopt the same CSI processing time for 480/960 kHz SCS as that for 120 kHz SCS
· Proponents of Alt-2 consider that the CSI processing time is already very long so adding d symbols is not well-motivated or over-optimized.

Although Alt-3 is not the majority view, it seems to be the middle ground of Alt-1 and Alt-2. Thus, I would suggest to go with Alt-3.




Proposal #1 (CSI related timeline):
For 480/960 kHz SCS, the value of  in  and  in TS 38.213 is defined as follows.
· =4 for both 480 kHz and 960 kHz
· TP#C in this document (i.e., R1-2312351) is endorsed.

Companies are encouraged to provide views on Proposal #1.
	Company
	Views

	Huawei, HiSilicon
	Our preference is Alt-1, however we can agree to Proposal#1 for the sake of progress.

	
	




Issue#2: NDI/RV for scheduled PXSCHs with BWP switching

	Company
	Views

	[2], [3] NTT DOCOMO
	Observation 1: 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, NDI and RV information can be informatively indicated only for the first M scheduled PUSCHs/PDSCHs, 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.

Proposal 1: 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.

Proposal 2: RAN1 to discuss the issue in Proposal 1, and then to conclude the exact behavior to be expected, including whether any specification changes are needed or not. 
· If the need of CR is identified, consider the draft CR in R1-2311610 as a starting point.


	[8] Ericsson
	Proposal 1: If a bandwidth part indicator field is configured in a DCI format and if it indicates a BWP different from the active BWP, and if the UE is configured with multi-PUSCH (or multi-PDSCH) scheduling in either or both the active BWP and the BWP different from the active BWP, and if the UE applies padding bits to the NDI and RV fields according to 38.213 Section 12, then proper gNB implementation ensures that the UE does not need to interpret the padding bits for transmission of the scheduled PUSCH(s) or reception of the scheduled PDSCH(s). No specification change is needed.


	[10] Huawei
	Proposal 1: RAN1 to discuss the issue of unclear UE behavior when the NDI/RV fields are zero-padded in the multi-PxSCH scheduling DCI indicating BWP switching.

Proposal 2: Agree to the following proposed conclusion:
For a DCI scheduling multiple PxSCHs and the BWP switching field indicates a BWP other than the active BWP, regarding the number of NDI/RV bits after possible zero-padding as determined from the indicated TDRA row in the indicated BWP;
· the UE expects that gNB avoids by implementation the zero-padding of NDI and RV fields in such a case, e.g., by imposing a scheduling restriction on the indicated TDRA row such that the number of scheduled PxSCHs determined in the active indicated BWP is not greater than the number of scheduled PxSCHs determined in the indicated active BWP 
· UE behaviour is same as legacy; no specification change is needed




[Moderator’s note] When the number (=Nmax_ind) of maximum schedulable PXSCHs for the indicated BWP is larger than the number (=Nmax_act) of maximum schedulable PXSCHs for the active BWP, if multi-PXSCH scheduling DCI indicates BWP switching and indicates a TDRA entry where the number (=N_ind) of scheduled PXSCHs for the indicated BWP is larger than Nmax_act,
· According to TS 38.213 Clause 12, UE pads (i.e., prepends) zero(s) for NDI/RV fields corresponding to {N_ind – Nmax_act} PXSCH(s). For this case, the following two alternatives were identified:
· Alt-A: UE ignores the first scheduled {N_ind – Nmax_act} PXSCH(s).
· Note 1: This will have an impact to specifications from Rel-16.
· Note 2: Since UE prepends zeros, it seems to make sense to ignore scheduled PXSCH(s) other than the last Nmax_act PXSCHs, which is opposite of NTT DOCOMO’s suggestion.
· Alt-B: gNB ensures by implementation that UE does not need to perform zero-padding for NDI/RV bits in such a case.
· Note: No spec change is needed.

Companies are encouraged to provide views on the preference between two alternatives. If Alt-B is preferred, please express your views on whether any record in chairman’s note (e.g., as a conclusion) is needed or not.
	Company
	Views

	Huawei, HiSilicon
	Support Alt-B as it has no spec impact at this stage of the maintenance phase and is consistent as well with RAN1’s handling of the issues related to multi-PxSCH scheduling with BWP switching in the previous meetings. Therefore, we believe a conclusion should be captured in the chairman notes for completeness of RAN1’s handling of the whole issue,

Please note that we have corrected typos in our proposed conclusion from [10] quoted above to avoid confusion. 


	CATT
	Alt-B. 

	Qualcomm
	We are OK with either (1) Alt-A or (2) Alt-B with clarification in the chairman’s note.

We do not prefer “Alt-B without any record”. 

	NTT DOCOMO
	If majority prefers not to revise the spec for this issue, we are fine with Alt-B. In this case we believe it should be recorded in Chair note, as suggested by Qualcomm. 

	ZTE
	Support Alt-B and share the same view with Qualcomm and DOCOMO, that is, record it in Chair note.

	vivo
	We think zero-padding still works according to current spec in this case. In these cases, gNB must ensure by implementation that the scheduled PXSCHs are aligned with the understanding of NDI/RV even zero-padding is performed. So, we suggest the following Alt-C.
· Alt-C: gNB ensures by implementation that the scheduled PXSCHs are aligned with the understanding of NDI/RV even when zero-padding is performed in such a case.
Note: No spec change and conclusion is needed.

	Samsung
	First, Alt-B is not clear since zero-padding is always applied based on the specification. If the intention is that the scheduling is up to gNB decision and the interpretation is based on the specification, we think vivo’s Alt-C looks better than Alt-B. 

Second, may be, additionally, we can also conclude UE behavior for the following cases where 2 TB transmission is enabled. 

	Active DL BWP#1
	Indicated DL BWP#2

	TDRA row 1: 2 SLIV
	TDRA row 1: 4 SLIV 

	NDI 2 bits (x, y)
RV 2 bits (a, b)
	Required NDI 4 bits. 
After zero-padding (0, 0, x, y)
Required RV 4bits 
  After zero-padding (0, 0, a, b)


For this case, PDSCH always has two TBs since gNB cannot indicate rvid = 2 (and IMCS = 26) for all scheduled PDSCH. 

If we go with Alt-A, gNB can properly enable/disable a TB 
If we go with Alt-C, UE should receive PDSCH with two TBs.

For any cases, we hope that specification update (Alt-C) or conclusion (Alt-A) is caputured clearly. 

	Ericsson
	Our primary preference is to avoid a spec change, and if needed a conclusion in the chairman notes can be captured. 
However, similar to vivo, we don’t think that the gNB implementation must ensure that the UE does not perform padding (as in Alt-B), hence we are open to discuss a third alternative. We think that padding can still occur, but the gNB should ensure by implementation that the UE either does not need to interpret the padding bits, or if it does, then those bits would not indicate the wrong thing.

If we cannot converge on a third alternative then we can accept Alt-B. 

	Moderator
	
It is observed that majority companies prefer no spec change and prefer to record the result of this discussion in the chairman’s note. Among alternatives on the table, Alt-C suggested from vivo seems to be more aligned with the current spec, so I would suggest to capture the following conclusion based on Alt-C in the chairman’s note.




Proposed conclusion #2 (NDI/RV field interpretation):
It is clarified that according to TS 38.213 Clause 12, UE prepends zero(s) for NDI/RV fields corresponding to {N_ind – Nmax_act} PDSCH(s) (or PUSCH(s)), if multi-PDSCH (or multi-PUSCH) scheduling DCI indicates BWP switching and indicates a TDRA entry for which N_ind is larger than Nmax_act,
· Where Nmax_act is the number of maximum schedulable PDSCHs (or PUSCHs) for the active BWP and N_ind is the number of scheduled PDSCHs (or PUSCHs) for the indicated BWP
· UE interprets the value zero for corresponding NDI/RV fields based on the current specificaions.

Companies are encouraged to provide views on Proposed conclusion #2.
	Company
	Views

	Ericsson
	We think the conclusion should be simplified and use language similar to the conclusion from RAN1#114bis so it is clear what scenario the conclusion covers:

· If a bandwidth part indicator field is configured in a DCI format and it indicates a BWP different from the active BWP, and if the UE is configured with multi-PUSCH (or multi-PDSCH) scheduling in either or both the active BWP and the BWP different from the active BWP, and if the UE prepends zero(s) to the NDI and RV fields according to 38.213 Section 12:
· It is clarified that the UE interprets zero(s) in the NDI/RV fields based on current specifications

	Huawei, HiSilicon
	Thanks to Moderator for formulating the proposed conclusion.

However, it is not clear to us how the proposed conclusion, even with Ericsson’s rewording, resolves the issue explained earlier in Moderator’s note. The proposed conclusion seems to simply say that the specification is already clear on the UE’s behavior dealing with zero-padding bits in the NDI/RV fields in such a case. Which implies that there was no issue to resolve by proposing  Alt-A, B, or C in the first place. 

Could you please further clarify? 

	vivo
	We are fine with the proposal from moderator or the rewording from Ericsson. 
@Huawei, our understanding of the conclusion is Alt-C, i.e. UE interpret as current spec and gNB guarantees that the scheduled PXSCHs should be aligned with the zero-padding. 




Proposed conclusion #2a (NDI/RV field interpretation):
If a bandwidth part indicator field is configured in a DCI format and it indicates a BWP different from the active BWP, and if the UE is configured with multi-PUSCH (or multi-PDSCH) scheduling in either or both the active BWP and the BWP different from the active BWP, and if the UE prepends zero(s) to the NDI and RV fields according to 38.213 Section 12:
· It is clarified that the UE interprets zero(s) in the NDI/RV fields based on current specifications.

Companies are encouraged to provide views on Proposed conclusion #2a.
	Company
	Views

	Moderator
	
Proposed conclusion is replaced with Ericsson’s suggestion which looks better 

Based on offline comment, “either or” was removed since this zero-padding procedure is applicable only when both of BWPs are configured with multi-PXSCH scheduling DCI. It is noted that according to the Conclusion made in the last meeting, if one of BWP is configured with single PXSCH scheduling but other is configured with multi-PXSCH scheduling, then gNB has to indicate a TDRA entry which leads to single PXSCH scheduling for both BWPs.

Regarding Huawei’s comments, the conclusion corresponds to Alt-C which means UE interprets the zero values for zero-padded NDI/RV fields as in current specifications and gNB should ensure so that UE won’t do the wrong behavior.


	
	




Issue#3: RA in time domain for multi-PXSCH scheduling

	Company
	Views

	[4] vivo
	Reason for Change:
· The following agreement was achieved in RAN1#105-e meeting.
Agreement:
· If a PDSCH among multiple PDSCHs that are scheduled by a single DCI is collided with uplink symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, the UE does not receive the PDSCH.
· FFS on how to handle HARQ-related issue for the PDSCH (e.g., HARQ process numbering)
· The UE does not expect to be scheduled with multiple PDSCHs by a single DCI, where every PDSCH is collided with uplink symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
· If a PUSCH among multiple PUSCHs that are scheduled by a single DCI is collided with downlink symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, the UE does not transmit the PUSCH.
· FFS on how to handle HARQ-related issue for the PUSCH (e.g., HARQ process numbering)
· The UE does not expect to be scheduled with multiple PUSCHs by a single DCI, where every PUSCH is collided with downlink symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.

· In our understanding, the first bullet in the above agreement is captured by the following text in clause 5.1 of TS38.214, or by clause 11.1 of TS38.213.

HARQ process ID is not incremented for PDSCH(s) not received if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a UL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided.

· Besides, the third bullet in the above agreement is captured by the following text in clause 6.1 of TS38.214, or by clause 11.1 of TS38.213.

HARQ process ID is not incremented for PUSCH(s) not transmitted if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.

· However, the second and the fourth bullets in the above agreement are not captured in the specification.

Summary of Change:
· Capture the second and the fourth bullets in the above agreement in TS38.214.

See TP#D.




[Moderator’s note] vivo [4] pointed out that two sub-bullets in previous RAN1 agreement made in RAN1#105-e meeting were missing in current specification. If every PDSCH (or PUSCH) collides with semi-static UL (or DL) resource, one could think that the corresponding DCI will be discarded based on the following statement in TS 38.213 Clause 10.1.

	10.1	UE procedure for determining physical downlink control channel assignment 
<Omitted texts>

If a UE detects a DCI format with inconsistent information, the UE discards all the information in the DCI format.




Companies are encouraged to provide views on TP#D, if any.
	Company
	Views

	Huawei, HiSilicon
	Agree with Moderator’s note. Furthermore, gNB is aware of the semi-static configuration of UL(or DL) symbols it has provided and a proper gNB implementation would avoid sending a scheduling DCI wherein every scheduled PDSCH (or PUSCH) collides with semi-static UL (or DL) resource.

As such, we believe that TP#D is not needed. 

	CATT
	The moderator’s proposal and previous comment seem to suggest that the corresponding agreement is not needed.

But without the agreement, we cannot say such DCI is ‘inconsistent’ or gNB implementation is wrong, because such information may be interpreted as overwrite the existing semi-static configuration.

If the agreement is needed ,then we need to explicit specification to reflect the agreement. Therefore we support the original  TP.

	Qualcomm
	We agree with vivo and think the TP#D is correct.

The current spec specifies handling the case where one or multiple PDSCHs or PUSCHs scheduled by a single DCI collide with semi-static UL or DL. Without TP#D, it can be read such that the UE has to expect the case where all PDSCHs or PUSCHs scheduled by a single DCI collide with semi-static UL or DL.

	ZTE
	We agree with moderator’s note and current spec can cover the previous RAN1 agreement, so no need TP to further capture it.

	vivo
	We support TP#D as proponent company. Regarding moderator’s note, agree with CATT and Qualcomm that ‘inconsistent’ is not clear since it is unknown that whether this case belongs to ‘inconsistent’ cases. Besides, we already have an explicit agreement on this and this should be reflected in spec.

	Samsung
	We agree with moderator’s note.

	Moderator
	
Although some companies think the sentence in 213 spec clause 10.1 can cover the previous RAN1 agreement, it may not be harmful to make current spec clearer by capturing missing RAN1 agreement. So, I would suggest to adopt TP#D.




Proposal #3 (Time domain RA):
The draft CR in R1-2311778 is endorsed, by removing “extendedK2 in” in the last paragraph.

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

	Ericsson
	For TP#D, we have a question/concern about the highlighted text for 38.214 Section 6.1.2.1:

If a UE is configured with extendedK2 in pusch-TimeDomainAllocationListForMultiPUSCH in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, the UE does not expect to be scheduled with multiple PUSCH transmissions by a single DCI format 0_1, where each PUSCH transmission overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.

In the previous paragraphs in Section 6.1.2.1, several cases are considered for how K2 is provided:

For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, if a row indicates resource allocation for two to eight contiguous PUSCHs and extendedK2 is not configured, K2 given by k2-r16 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH signalled in DCI format 0_1. 
For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, if a row indicates resource allocation of more than one PUSCH and extendedK2 is configured, each PUSCH has a separate SLIV, mapping type and K2 given by extendedK2. If a row indicates resource allocation of a single PUSCH, the PUSCH has a single SLIV, mapping type, and K2, where K2 is given by extendedK2, if configured, otherwise K2 is given by k2-r16. The number of scheduled PUSCHs is signalled by the number of indicated SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH signalled in DCI format 0_1. 
 
So, does this mean that the newly added paragraph only applies when extendedK2 is configured? What if extendedK2 is not configured, and K2 is provided by k2-r16?

	Huawi, HiSilicon
	We still think that such a case would be cuased by a poor gNB scheduling decision as there is no point in gNB sending a DCI with all scheduled PxSCHs being invalid due to collision with its own semi-static UL/DL symbol configuration.

The current behavior captured for an invalid PxSCH form the multiple PxSCHs scheduled by a DCI certainly applies as well for more then one of the multiple PxSCHs.

Nonetheless, if the majority view supports TP#D, we can accept it after addressing the concern raised by Ericsson.    

	vivo
	Thanks Ericsson’s comment. Actually this is copied from the previous paragraph. To address the concern, TP can be modified by removing extendedK2, i.e.

If a UE is configured with extendedK2 in pusch-TimeDomainAllocationListForMultiPUSCH in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, the UE does not expect to be scheduled with multiple PUSCH transmissions by a single DCI format 0_1, where each PUSCH transmission overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.


	Moderator
	
Response to Ericsson: I agree with Ericsson in that we don’t need to exclude the case where K2 is provided by k2-r16. So, the simplest way is to remove the corresponding phrase (i.e., extendedK2 in) in the TP#D, as modified in Proposal #3.


	
	




Issue#4: Type-2 HARQ-ACK CB for multi-PDSCH scheduling

	Company
	Views

	[5] vivo
	Reason for Change:
· The following agreement was achieved in RAN1#105-e meeting.

Agreement:
For a PDSCH that is scheduled by multi-PDSCH scheduling DCI and is skipped due to collision with semi-static UL symbol(s),
· For Type-1 HARQ-ACK codebook generation, the PDSCH is not considered and the HARQ-ACK bit corresponding to the PDSCH is not reported by UE.
· Note: Rel-16 procedure can be reused to handle this case.
· For Type-2 HARQ-ACK codebook generation, UE reports NACK for the PDSCH.
· FFS on HARQ-ACK bit ordering
· Note: Codebook generation in case time domain bundling is enabled can be separately discussed if time domain bundling is supported.

· [bookmark: OLE_LINK1]The second bullet in the above agreement is not captured in the specification.

Summary of Change:
· Capture the second bullet in the above agreement in TS38.213, i.e., the UE reports NACK for an invalid PDSCH in a Type-2 HARQ-ACK codebook, when time domain bundling is not enabled.
· It should be noted that the following text highlighted in yellow was introduced in the agreed CR in R1-2310606 in RAN1#114bis meeting, which has not been incorporated into TS38.213.

See TP#E.




[Moderator’s note] As a moderator’s view, TP#E seems straight-forward to cover the case where UE reports NACK for the PDSCH collided with semi-static UL.
Companies are encouraged to provide views on TP#E, if any. It should be noted that as vivo [5] pointed out, yellow-highlighted texts in TP#E are from the agreed CR in R1-2310606 which is endorsed in the last meeting but not formally implemented in the specification yet.
	Company
	Views

	Huawei, HiSilicon
	Support TP#E

	CATT
	OK

	Qualcomm
	Agree the need of TP#E.

However, we would like to note that TP#D is needed especially if we want to approve TP#E. 

	ZTE 
	Support TP#E

	vivo
	Support TP#E as proponent company since the agreement is missing in current spec.

	Samsung
	Ok with the TP#E.

	Moderator
	
It seems that all companies are okay with TP#E.




Proposal #4 (Type 2 HARQ-ACK CB):
The draft CR in R1-2311779 is endorsed.

Companies are encouraged to provide views on Proposal #4.
	Company
	Views

	Ericsson
	Support Proposal #4

	Huawi, HiSilicon
	Support

	vivo
	Support




Reference
1. R1-2311310	Discussion on issues of CSI related timeline for 480/960 kHz	CATT
1. R1-2311609	Discussion on NDI and RV for the scheduled PXSCHs when BWP switching is indicated	NTT DOCOMO, INC.
1. R1-2311610	Draft CR on NDI/RV for the scheduled PXSCHs when BWP switching is indicated	NTT DOCOMO, INC.
1. R1-2311778	Draft CR on resource allocation in time domain for multi-PXSCH scheduling	vivo
1. R1-2311779	Draft CR on Type-2 HARQ-ACK codebook for multi-PDSCH scheduling	vivo
1. R1-2311893	Discussion on CSI related timeline for 480/960 kHz	LG Electronics
1. R1-2312097	Discussion on CSI related timeline for 480/960 kHz	Ericsson
1. R1-2312098	Discussion on NDI/RV for scheduled PxSCHs when BWP switching is indicated	Ericsson
1. R1-2312220	Discussion on the CSI related timeline for 480 and 960 kHz SCS in FR2-2	Huawei, HiSilicon
1. R1-2312221	Discussion on the NDI and RV fields in PDCCH scheduling multiple PxSCH during BWP switching	Huawei, HiSilicon


TPs
TP#A (from [6] LG Electronics)

	9.2.5	UE procedure for reporting multiple UCI types
< 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 ,  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 ,  for  and  for . 
< Irrelevant parts omitted >




TP#B (from [6] LG Electronics)

	9.2.5	UE procedure for reporting multiple UCI types
< 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 , and  otherwise.  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 , and  otherwise. 
< Irrelevant parts omitted >




TP#C (from [6] LG Electronics)

	9.2.5	UE procedure for reporting multiple UCI types
< 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 >




TP#D (from [4] vivo)
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For pdsch-TimeDomainAllocationListForMultiPDSCH in pdsch-Config each PDSCH has a separate SLIV, mapping type and K0. The number of scheduled PDSCHs is signalled by the number of indicated SLIVs in the row of the pdsch-TimeDomainAllocationListForMultiPDSCH signalled in DCI format 1_1.
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, and the UE is indicated re-transmission of PDSCH corresponding to a DL SPS by DCI format 1_1, the UE does not expect that the number of indicated SLIVs in the row of the pdsch-TimeDomainAllocationListForMultiPDSCH by the DCI is more than one.
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, the UE does not expect to be scheduled with multiple PDSCH receptions by a single DCI format 1_1, where each PDSCH reception overlaps with a UL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided.
*** Unchanged text omitted ***
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*** Unchanged text omitted ***
For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, if a row indicates resource allocation for two to eight contiguous PUSCHs and extendedK2 is not configured, K2 given by k2-r16 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH signalled in DCI format 0_1. 
For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, if a row indicates resource allocation of more than one PUSCH and extendedK2 is configured, each PUSCH has a separate SLIV, mapping type and K2 given by extendedK2. If a row indicates resource allocation of a single PUSCH, the PUSCH has a single SLIV, mapping type, and K2, where K2 is given by extendedK2, if configured, otherwise K2 is given by k2-r16. The number of scheduled PUSCHs is signalled by the number of indicated SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH signalled in DCI format 0_1. 
If a UE is configured with extendedK2 in pusch-TimeDomainAllocationListForMultiPUSCH in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, and the UE is indicated re-transmission of PUSCH by DCI format 0_1, where the PUSCH is correspond to a configured grant Type 1 or Type 2, the UE does not expect that the number of indicated SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCH by the DCI is more than one.
If a UE is configured with extendedK2 in pusch-TimeDomainAllocationListForMultiPUSCH in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, the UE does not expect to be scheduled with multiple PUSCH transmissions by a single DCI format 0_1, where each PUSCH transmission overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
*** Unchanged text omitted ***
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*** Unchanged text 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. For a PDSCH reception that overlaps with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, the UE generates a NACK value for the first TB and, if applicable, generates a NACK value for the second TB in the PDSCH reception. 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. For a PDSCH reception that overlaps with an UL symbol indicated by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated if provided, the UE generates a NACK value for the PDSCH reception. If <, the UE generates a NACK value for the last  HARQ-ACK information bits.
*** Unchanged text omitted ***







