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1 Introduction
This contribution discusses the remaining issues for timeline, RS design (PTRS and DMRS), and multi-PDSCH/PUSCH scheduling by a single DCI and the TP, if needed, associated with the proposals are listed in Appendix. 
2 Remaining Issues on timeline/PTRS/DMRS enhancements
Timeline Enhancements
In TS38.214 v17.0.0, there are some remaining descriptions to be further discussed whether the processing timeline is extended according to sub-carrier spacing or not. 
	In a given scheduled cell, for any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.


- N symbols for PDSCH corresponding to SI-RNTI: In Clause 5.1, N symbols are defined to make sure enough processing time to receive a retransmission of PDSCH corresponding to SI-RNTI. Note that the value of N is different from the previous N1, N2, or N3 values, but similar as these values, N is dependent to subcarrier spacing. So, it is reasonable to extend/scale N value according to subcarrier spacing. 
	The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI and one or multiple PDSCH(s) required to be received according to this Clause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, where the symbol duration is based on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the PDSCH scheduled by the PDCCH. When the PDCCH candidates are associated with a search space set configured with searchSpaceLinking, for the purpose of determining the PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI scheduling the PDSCH ends at least 14 symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, the PDCCH candidate that ends later in time among the two configured PDCCH candidates is used.


- 14 symbols for SPS PDSCH cancelation: In Clause 5.1, 14 symbols are used for minimum time duration to cancel a SPS PDSCH reception if the SPS PDSCH reception overlaps with a PDSCH reception scheduled by a DCI format. To use such a minimum time duration for FR 2_2, we need to extend/scale the 14 symbols according the subcarrier spacing, where the subcarrier spacing is the minimum of PDSCH subcarrier spacing and PDCCH subcarrier spacing.  
	For non-codebook based transmission, the UE can calculate the precoder used for the transmission of SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' if configured.
[bookmark: _Hlk515954588]-	If aperiodic SRS resource set is configured, the associated NZP-CSI-RS is indicated via SRS request field in DCI format 0_1 and 1_1, as well as DCI format 0_2 (if SRS request field is present) and DCI format 1_2 (if SRS request field is present), where AperiodicSRS-ResourceTrigger and AperiodicSRS-ResourceTriggerList (indicating the association between aperiodic SRS triggering state(s) and SRS resource sets), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId) are higher layer configured in SRS-ResourceSet. The SRS-ResourceSet(s) associated with the SRS request by DCI format 0_1 and 1_1 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and the SRS-ResourceSet(s) associated with the SRS request by DCI format 0_2 and 1_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModListDCI-0-2. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than 42 OFDM symbols. 


- 42 symbols for SRS precoding information update: In Clause 6.1.1.2, 42 symbols are used for minimum time duration to update SRS precoding information. Similar as the other parts, it should be extended/scaled according the subcarrier spacing. Note that, in the specification, it is unclear which subcarrier spacing is used to determine 42 OFDM symbols. To align the other parts, it would be fine to use the smallest subcarrier spacing between the aperiodic NZP-CSI-RN resource and the aperiodic SRS transmission. 
Proposal 1: For NR operation with 480 kHz and/or 960 kHz SCS, further discuss whether the following UE timeline parameters are scaled or not according to subcarrier spacing 
· N symbols for PDSCH corresponding to SI-RNTI in Clause 5.1 of TS38.214
· 14 symbols for SPS PDSCH cancelation in Clause 5.1 of TS38.214 
· 42 symbols for SRS precoding information update in Clause 6.1.1.2 of TS38.214 
Proposal 2: If scaling is necessary, adopt TP#1 in Appendix for TS38.214.

DMRS Enhancements
CovEnh WI has been specified DMRS bundling for PUSCH. In the RAN1#107e meeting, RAN1 discussed whether/how to support DMRS bundling for PUSCHs for FR2_2. From the discussions, it is evident that, for 120kHz SCS, the DMRS bundling for PUSCHs can be supported without any further specification work, but for 480kHz and 960kHz, further specification works should be performed additionally. Taking into account the work item completion, it should be avoided to include additional features during maintenance phase. So, we suggest to focus on whether to support DMRS bundling for PUSCHs for 120kHz SCS of FR2_2 and if supported, reuse the DMRS bundling for PUSCHs specified in CovEnh WI without any further change. Also, the details can be discussed in UE feature session. 
Proposal 3: For 120kHz SCS of FR2_2, RAN1 should conclude whether to support DMRS bundling across the multiple PUSCHs introduced in Rel-17 Coverage enhancement WI.
3 Multi-PDSCH/PUSCH scheduling and HARQ
1 
2 
3 
4 
5 
3.1 Multi-PDSCH/PUSCH scheduling
3.1.1 SPS PDSCH / CG PUSCH
Non-continuous multi-PUSCH scheduling is supported in Rel-17. There can be cases where a CG PUSCH is transmitted between the first scheduled PUSCH and the last scheduled PUSCH by a single DCI as shown in Figure 1. In this example, when UE transmits the 3rd PUSCH scheduled by the DCI, the HARQ-ACK buffer of HPN #2 will be cleared. If gNB does not correctly decode the CG PUSCH, HARQ retransmission cannot apply. The UL date can only be retransmitted in RLC layer. This case should be clearly avoided. Another example is given in Figure 2, the HARQ buffer of the 3rd scheduled PUSCH will be cleared when the MAC PDU of the CG PUSCH is generated and if gNB does not correctly decode the 3rd scheduled PUSCH, HARQ retransmission cannot apply. However, if the case is avoided by gNB implementation, it will bring scheduling restriction. A simple enhancement could be HARQ process number increment is skipped for those occupied by CG PUSCH.
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Figure 1
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Figure 2
Proposal 4: If a CG PUSCH is configured to be transmitted between the first scheduled PUSCH and the last scheduled PUSCH by a single DCI scheduling multiple PUSCHs, HARQ process number increment is skipped for the HARQ ID used for the CG PUSCH when determining the HARQ ID of the multiple scheduled PUSCHs.

	Company views on the issue for (de)activation of SPS (or CG) by using multi-PDSCH (or multi-PUCH) scheduling DCI:
· Option 1: Allow only single SLIV-based (de)activation
· Option 2: Based on the last (valid) SLIV
· Option 3: Based on the first (valid) SLIV


In Rel-15/16, SPS PDSCH and CG PUSCH can be activated by non-fallback DCI. For a DCI capable of scheduling multi-PDSCH/PUSCHs, whether the DCI can activate SPS PDSCH and CG PUSCH, should be discussed. Considering large standard impact for multi-SPS-PDCHs and multi-CG-PUSCHs, e.g. how to determine the configuration index or HARQ index, it is desirable to restrict that gNB can only indicate a row with single SLIV by a DCI, if the DCI activates a single SPS PDSCH or CG PUSCH. 
For SPS PDSCH/CG PUSCH retransmission (i,e., DCI format with CRC scrambled with CS-RNTI with NDI=1) , RAN1 should decide whether/how to support multi-PDSCH/PUSCH scheduling. If the multi-PDSCH/PUSCH scheduling based SPS PDSCH/CG PUSCH retransmission is supported, HARQ process ID numbering/increments may be impacted because some of HARQ process IDs among all HARQ process IDs are assigned to SPS PDSCH/CG PUSCH configurations. Also, there are no clear use cases to retransmit more than one SPS PDSCH/CG PUSCH by a single DCI considering their periodicities. Hence, it is also desirable to use a row with single SLIV by a DCI for SPS PDSCH/CG PUSCH retransmission.  
Proposal 5: For a DCI capable of scheduling multi-PDSCH/PUSCHs, gNB can only indicate a row with single SLIV for SPS PDSCH/CG PUSCH activation and retransmission.

We have the following agreements for 480/960 kHz SCS scenario.
	Agreement: 
· For single TRP operation, for 480/960 kHz SCS,
· A UE does not expect to be scheduled with more than one unicast PDSCH in a slot, by a single DCI or multiple DCIs.
· A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs.

Agreement
· For multi-TRP operation, for 480/960 kHz SCS, 
· A UE does not expect to be scheduled with more than one unicast PDSCH in a slot, by a single DCI or multiple DCIs, from the same TRP.
· A UE does not expect to be scheduled with more than one PUSCH in a slot, by a single DCI or multiple DCIs, from the same TRP.
· Note: This does not preclude a UE being scheduled with two PDSCHs (or two PUSCHs) in the same slot from two different TRPs for multi-DCI based multi-TRP mechanism.



If there is SPS PDSCH/CG PUSCH in the slot, UE behaviour is not clear. For example, whether UE can receive a unicast PDSCH and a SPS PDSCH in a slot? The intention of the agreement is to restrict that there is up to 1 PDSCH/PUSCH per slot. Same rule should apply to SPS PDSCH/CG PUSCH. In addition, whether the scheduled PDSCH/PUSCH is a valid one should be clarified.

Proposal 6：For single TRP or multi-TRP operation, for 480/960 kHz SCS,
· A UE does not expect to receive more than one unicast PDSCH in a slot on a serving cell from the same TRP.
· A UE does not expect to transmit more than one PUSCH in a slot on a serving cell from the same TRP.

3.1.2 DL/UL collision
For a single PUSCH scheduled by a DCI format, UE does not expect the scheduled PUSCH colliding with semi-static DL symbols/SSB. However, for multiple PUSCHs scheduling, colliding with semi-static DL symbols/SSB can happen. The order of checking semi-static DL collision and performing UCI multiplexing will impact the reliability of HARQ-ACK transmission.
For Rel-16 intra UE multiplexing we have the following agreements in RAN1#104e.
	Agreement
To address collision with semi-static DL symbols and SSB, the following easy way is suggested:
· Step1: Perform intra UE prioritization (including multiplexing, overriding) according to related working assumption in 102 e-meeting and produce final PUCCHs/PUSCHs.
· Step 2: Final PUCCHs/PUSCHs is cancelled by semi-static DL symbols and SSB symbols.



If a HARQ-ACK PUCCH overlaps with an invalid PUSCH which has collision with semi-static DL symbols, following Rel-16 multiplexing rules, the HARQ-ACK will be multiplexed in the invalid PUSCH before checking DL collision and MAC layer will generate a MAC PDU for the invalid PUSCH. Then, the HARQ-ACK will be dropped with the invalid PUSCH. When MAC layer generates MAC PDU it will have an associated HARQ ID, however, HARQ process number increment is skipped for the invalid PUSCH. Determining of the HARQ ID for the invalid PUSCH is not defined. A simple solution could be check semi-static DL collision before multiplexing. Dropping HARQ-ACK can be avoided and MAC layer does not need to generate a MAC PDU.
A CG PUSCH/SPS PDSCH can be cancelled by a DG PDSCH or a DG PUSCH on a same cell in Rel-15. For single PDSCH/PUSCH scheduling, the dynamic scheduled PDSCH/PUSCH can always be received/transmitted. However, for multiple PDSCHs/PUSCHs scheduling, a PDSCH/PUSCH may not be received/transmitted due to colliding with semi-static UL/DL symbols. Whether invalid PDSCH/PUSCH can cancel a CG PUSCH/SPS PDSCH on a same cell needs to be clarified. Not allowing an invalid PDSCH/PUSCH cancelling CG PUSCH/SPS PDSCH is preferred. Similarly, invalid PDSCH should not cancel a PUCCH without a corresponding DCI format on a same cell.
To resolve the issues above, a unified solution can be that UE first resolves the collision of PDSCH/PUSCH and semi-static UL/DL symbols and then UE resolves the collision among PDSCHs, PUSCHs and PUCCHs.
Proposal 7: For resolving collision of overlapping PDSCHs and/or PUSCHs and/or PUCCHs in case of M-PDSCH/M-PUSCH scheduling, UE first resolves the collision of PDSCHs/PUSCHs and semi-static UL/DL symbols and then UE resolves the collision among PDSCHs, PUSCHs and PUCCHs.

3.1.3 Out-of-order Issues
DCI-to-data out-of-order issue
	Agreement:
For two multi-PDSCH (or two multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI to lead to out-of-order scheduling.
· FFS: whether to allow OOO scheduling for the following two cases:
· for the case of one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI, where multi-PDSCH (or multi-PUSCH) scheduling DCI schedules more than one PDSCH (or PUSCH)
· for the case where two multi-PDSCH (or multi-PUSCH) scheduling DCIs end in the same symbol but two multi-PDSCH (or multi-PUSCH) scheduling DCIs have overlapping spans, where the span is defined from the beginning of the first scheduled SLIV till the end of the last scheduled SLIV
· Note: The above FFS aspect applies only to multi-PDSCH and multi-PUSCH scheduling with single DCI



For the first case in the FFS, the motivation of such scheduling is not clear. Optimization for these cases is not needed with one meeting left. Regarding the case of a PDSCH scrambled by SI-RNTI discussed in the last meeting, it is not considered for OOO restriction. There is no HARQ ID for a PDSCH scrambled by SI-RNTI.
Proposal 8: For single PDSCH (or PUSCH) scheduling DCIs and multi-PDSCH (or multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCIs to lead to out-of-order scheduling.
For the 2nd case, it is not a OOO issue and can be separately discussed.

PDSCH-to-HARQ-ACK out-of-order issue
For single PDSCH scheduling, we have the following scheduling restriction for a same HARQ ID in TS 38.214.
	TS 38.214
The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6].



If there is a configured SPS PDSCH reception, the available HARQ ID will be impacted because of the same HARQ ID restriction. Consider the example in Figure 3, if the SPS PDSCH does not overlap with the scheduled PDSCHs, the example in Figure 3 is not allowed. Further, in Rel-16, multiple SPS PDSCH configuration are supported. If there are multiple SPS PDSCH configurations, it will put large scheduling restriction on multi-PDSCH scheduling. Although SPS PDSCH reception can be cancelled by dynamic scheduled PDSCHs, it still brings scheduling restriction which requires the scheduled PDSCH overlapping with SPS PDSCH.
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Figure 3

In addition, for single PDSCH scheduling, we have the following scheduling restriction for OOO issue in TS 38.214.
	TS 38.214
In a given scheduled cell, the UE is not expected to receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.



As shown in Figure 4, if the HARQ-ACK for SPS PDSCH and DG PDSCH are in different slots, OOO restriction is not satisfied.
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Figure 4

Observation 1: SPS PDSCH reception has large scheduling restriction on multi-PDSCH scheduling.
A SPS PDSCH can be cancelled by an overlapping DG PDSCH. To provide more flexibility for scheduling, a simple enhancement could be cancelling the SPS PDSCH which is configured to be received between the scheduling DCI and the last scheduled PDSCH without requiring overlapping with DG PDSCH.
Proposal 9: UE is not expected to receive a SPS PDSCH if the SPS PDSCH is configured to be received between a PDCCH with a DCI scheduling multiple PDSCHs and the last PDSCH scheduled by the DCI.

3.1.4 Scell Dormancy Indication
Scell dormancy indication can be indicated by DCI format 1_1. If the DCI format 1_1 is used for Scell dormancy indication, the DCI format 1_1 does not schedule a PDSCH reception and some of bit fields in the DCI format 1_1 is repurposed for a bitmap to indicate Scell dormancy states. The relevant specification text is copied below:  
	TS38.213 v16.7.0
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if
-	the CRC of DCI format 1_1 is scrambled by a C-RNTI or a MCS-C-RNTI, and if 
-	a one-shot HARQ-ACK request field is not present or has a '0' value, and if
-	the UE detects a DCI format 1_1 on the primary cell that does not include a carrier indicator field, or detects a DCI format 1_1 on the primary cell that includes a carrier indicator field with value equal to 0, and if
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0 or 1
the UE considers the DCI format 1_1 as indicating SCell dormancy, not scheduling a PDSCH reception, and for transport block 1 interprets the sequence of fields of
-	modulation and coding scheme
-	new data indicator
-	redundancy version
and of
-	HARQ process number
-	antenna port(s)
-	DMRS sequence initialization
as providing a bitmap to each configured SCell, in an ascending order of the SCell index, where
[…]


The repurposed bit fields in the DCI format 1_1 include NDI and RV field. If the DCI format 1_1 is configured with multi-PDSCH scheduling (i.e., at least one row includes more than one SLIVs), then the bit size of NDI field and RV field is determined by which a row is indicated. In other words, if a row with single SLIV is indicated, there are 1-bit NDI field and 2-bit RV field in the DCI format 1_1, but if a row with more than one SLIVs indicated, there are Npdsch,max-bit NDI field and Npdsch,max-bit RV field in the DCI format 1_1, where Npdsch,max denotes the maximum number of SLIVs in a row in TDRA table. 
Proposal 10: Clarify that for Scell dormancy indication, a UE repurposes Npdsch,max-bit NDI and Npdsch,max-bit RV fields if TDRA indicates multi-PDSCH scheduling or 1-bit NDI and 2-bit RV fields if TDRA indicates single-PDSCH scheduling.
· If Npdsch,max-bit NDI and Npdsch,max-bit RV fields are repurposed, the sequence order for a bitmap is 5-bit MCS, Npdsch,max-bit NDI, Npdsch,max-bit RV, HPN, antenna port(s), and DMRS sequence initialization fields

3.1.5 TDRA table configuration
In Clause 5.1.2.1.1 of TS38.214 v17.0.0, determination of the applicable PDSCH time domain resource allocations are specified. More specifically, the table 5.1.2.1.1-1 covers applicable PDSCH time domain resource allocation for DCI formats 1_0, 1_1, 4_0, 4_1 and 4_2. Accidentally, some of rows (SI-RNTI (for Type0/Type0A common search space), RA-RNTI, MSGB-RNTI, TC-RNTI (for Type1 common sear space), and P-RNTI (for Type2 common search space) in the table 5.1.2.1.1-1 have been removed so that the rows should be restored. Additionally, since DCI format 1_0 can be configured to be monitored in UE-specific search space, the DCI format 1_0 also use pdsch-TimeDomainAllocationListForMultiPDSCH-r17 as TDRA table if configured. However, we agreed that DCI format 1_0 does not support multi-PDSCH scheduling. So, we suggest to add a note that “If pdsch-TimeDomainAllocationListForMultiPDSCH-r17 is provided, it applicable to DCI format 1_1 only.” 
It is worth noting that, for multi-PUSCH scheduling, Rel-16 specification adopted separate tables, i.e., Table 6.1.2.1.1-1 for common search space and DCI format 0_0 in UE specific search space and Table 6.1.2.1.1-1A for DCI format 0_1 in UE-specific search space. To keep the same structure, we can further consider the separate tables, i.e., one for common search space and DCI format 1_0, 4_0, 4_1, and 4_2 in UE specific search space and another for DCI format 1_1 in UE specific search space. 
Proposal 11: Adopt TP#2 in Appendix for Clause 5.1.2.1.1 of TS38.214.

3.1.6 Clarification on pdsch-TimeDomainAllocationListForMultiPDSCH-r17 and pusch-TimeDomainAllocationListForMultiPUSCH-17
	[bookmark: _Toc11352084][bookmark: _Toc20317974][bookmark: _Toc27299872][bookmark: _Toc29673137][bookmark: _Toc29673278][bookmark: _Toc29674271][bookmark: _Toc36645501][bookmark: _Toc45810546][bookmark: _Toc91695412]5.1.2.1	Resource allocation in time domain
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH, the UE does not expect to be configured with higher layer parameter repetitionNumber in pdsch-TimeDomainAllocationListForMultiPDSCH-r17.
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, the UE does not apply pdsch-AggregationFactor in PDSCH-config, if configured, to DCI format 1_1 on the DL BWP of the serving cell.

[bookmark: _Toc11352143][bookmark: _Toc20318033][bookmark: _Toc27299931][bookmark: _Toc29673204][bookmark: _Toc29673345][bookmark: _Toc29674338][bookmark: _Toc36645568][bookmark: _Toc45810613][bookmark: _Toc91695483]6.1.2.1	Resource allocation in time domain
If a UE is configured with pusch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, the UE does not apply pusch-AggregationFactor, if configured, to DCI format 0_1 on the UL BWP of the serving cell and the UE does not expect to be configured with numberOfRepetitions in pusch-TimeDomainAllocationListForMultiPDSCH-r17.


In Clause 5.1.2.1 and Clause 6.1.2.1of TS38.214 v17.0.0, “in which one of more rows contain multiple SLIVs for PDSCH (PUSCH)” is used to indicate multi-PDSCH (PUSCH) scheduling. However, it is clear that pdsch-TimeDomainAllocationListForMultiPDSCH-r17 includes at least one row with more than one SLIVs for PDSCH. That is, it is an error case where pdsch-TimeDomainAllocationListForMultiPDSCH-r17 only includes rows with single SLIV for PDSCH because the RRC parameter pdsch-TimeDomainAllocationList has been used for single PDSCH scheduling. So, we suggest to remove “in which one of more rows contain multiple SLIVs for PDSCH (PUSCH).”
Proposal 11: Adopt TP#3 in Appendix for Clause 5.1.2.1 and Clause 6.1.2.1 of TS38.214.

3.2 HARQ-ACK feedback for Multi-PDSCH scheduling
3.2.1 Remaining issues on Type-1 HARQ-ACK codebook
Support PDSCH repetitions when time-domain bundling is configured
In the last RAN1#107-e meeting, RAN1 agreed the following agreements.
	Agreement
· If a UE is configured with a TDRA table in which one or more rows contain multiple SLIVs for PDSCH for DCI format 1_1, the UE does not expect to be configured with repetitionNumber for the TDRA table, and if pdsch-AggregationFactor is configued in PDSCH-config, it does not apply to DCI format 1_1.
· Note: repetitionNumber cannot be configured with pdsch-TimeDomainAllocationListDCI-1-2 as in Rel-16.
· Note: Under agenda item 8.2.4, in RAN1#106-bis, it was already agreed that within the TDRA table for multi-PDSCH scheduling, the UE does not expect to be configured with the higher layer parameter repetitionNumber.
· Note: These does not preclude pdsch-AggregationFactor can be configured and applies to DCI format 1_2
· If a UE is configured with a TDRA table in which one or more rows contain multiple SLIVs for PUSCH for DCI format 0_1, the UE does not expect to be configured with numberOfRepetitions for the TDRA table, and if pusch-AggregationFactor is configued in PUSCH-config, it does not apply to DCI format 0_1.
· Note: These does not preclude numberOfRepetitions is configured for TDRA table corresponding to DCI format 0_2
· Note: These does not preclude pusch-AggregationFactor can be configured and applies to DCI format 0_2


Based on the following agreements, we can observe that 1) a UE can be provided pdsch-TimeDomainAllocationListForMultiPDSCH-r17 and pdsch-AggregationFactor at the same time and if the UE are provided the both, then DCI format 1_1 may schedule more than one PDSCHs by pdsch-TimeDomainAllocationListForMultiPDSCH-r17 and DCI format 1_2 may schedule PDSCH repetition by pdsch-AggregationFactor. Therefore, if the UE should make type-1 HARQ-ACK CB for multi-PDSCH scheduling and PDSCH repetitions. 
In Clause 9.1.2.1 of TS38.213 v17.0.0, the pseudo-code was introduced to support multi-PDSCH scheduling with/without time domain bundling. 
If time domain bundling is configured (see the green highlight below), PDSCH occasions are generated by taking into account multi-PDSCH scheduling and PDSCH repetition. Note that for multi-PDSCH scheduling, the row r of the set R contains single SLIVs decomposing multiple SLIVs in a TDRA table (i.e., SLIV decomposition) and for PDSCH repetition, the single SLIV is assumed to be repeated over  slots. Therefore, some of rows associated with DCI format 1_1 does not need to be repeated but all of rows are assumed to be repeated over  slots, which make some overhead in type-1 HARQ-ACK CB. However, it can be acceptable since it does not bring any scheduling restrictions. 
If time domain bundling is configured (see the yellow highlight below), PDSCH occasions are generated by taking into account multi-PDSCH scheduling only, but not PDSCH repetition. As a results, the type-1 HARQ-ACK CB with time domain bundling does not includes PDSCH occasions for PDSCH repetition. Therefore, gNB may not schedule PDSCH repetitions by using DCI format 1_2.
	while 
if the UE is not provided enableTimeDomainHARQ-Bundling and is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row  is configured as UL where  is the k-th slot timing value in set , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and the end of the PDSCH time resource for row  is not within any UL slot , or if HARQ-ACK information for PDSCH time resource derived by row  in slot  cannot be provided in slot 
;
elseif the UE is provided enableTimeDomainHARQ-Bundling and tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot , at least one symbol of the PDSCH time resource derived by row  of set  is configured as UL, where  = 0,1,…,, , and  is the cardinality of .
;
;
else
; 
end if
end while



Observation 2: If time domain bundling is configured, Type-1 HARQ-ACK CB does not cover PDSCH repetitions scheduled by DCI format 1_2.

To address this issue, we suggest to consider the following two options. 
· Option 1. A row r is removed when two conditions are met 
· Condition 1 for multi-PDSCH scheduling: each SLIVs of the TDRA row r overlapped with a semi-static UL symbol 
· Condition 2 for PDSCH repetition: the last SLIV of the TDRA row r over K slots overlapped with a semi-static UL symbol.
· Note that the last SLIV is used for PDSCH repetition since the TDRA row r may include more than one SLIVs. Note that this may result in some overhead because the TDRA rows only for multi-PDSCH scheduling are also used for PDSCH repetition. 
· Option 2. Treat it as an error case. i.e., a UE does not expect to be configured with multi-PDSCH scheduling with time domain bundling and pdsch-AggregationFactor at the same time. 

Since type-1 HARQ-ACK CB is mainly used for a coverage limited scenario where a PDCCH scheduling PDSCH may be missed often, support of PDSCH repetitions scheduled by a DCI format 1_2 would be beneficial. Therefore, we prefer to support that type-1 HARQ-ACK CB covers both multi-PDSCH scheduling and PDSCH repetition. 
Proposal 13: To support multi-PDSCH scheduling by DCI format 1_1 and PDSCH repetition by DCI format 1_2 in type-1 HARQ-ACK CB, a row r in the set R’ and the set R is removed when the both conditions are met
· Condition 1 for multi-PDSCH scheduling) each SLIVs of the TDRA row r overlapped with a semi-static UL symbol 
· Condition 2 for PDSCH repetition) the last SLIV of the TDRA row r over K slots overlapped with a semi-static UL symbol.
Proposal 14: Adopt TP#4 in Appendix for TS38.213

Clarification on Multi-PDSCH scheduling
When multi-PDSCH scheduling is configured, all the SLIVs are extended by extended K1 first and SLIVs that are not valid are removed by the text below.
	or if HARQ-ACK information for PDSCH time resource derived by row  in slot  cannot be provided in slot 
;



The text can result in other SLIV to be removed in other features, to avoid gNB and UE may have different understanding, it is better to restrict it to multi-PDSCH scheduling.
Proposal 15: Adopt TP#5 in Appendix for TS38.213

RM power control for Type-1 HARQ-ACK CB
If time domain bundling is provided, HARQ-ACK bits depends on the time domain bundles instead of the number of PDSCHs and a HARQ-ACK bit location in HARQ-ACK codebook is determined based on the last SLIV regardless of being valid or invalid. Similarly, for RM power control, if time domain bundling is provided,  calculation should depend on the number of bundles instead of received PDSCHs. To minimize spec impact and follow the rules of HARQ-ACK codebook generation, for multi-PDSCH scheduling, if a PDSCH is a last scheduled PDSCH, the PDSCH is considered as received regardless of whether it collides with semi-static UL symbols, otherwise, it is considered as not received. 
Proposal 16: Adopt TP#6 in Appendix for TS38.213

3.2.2 Remaining Issues on Type-2/Enhanced Type-2 HARQ-ACK codebook 
Valid SLIVs vs Configured SLIVs for bundling grouping
	Agreement
For multi-PDSCH scheduling with a single DCI
· Introduce a new RRC parameter, e.g., numberOfHARQ-BundlingGroups, to configure the number of HARQ bundling groups with value range {1, 2, 4} for type-2 HARQ-ACK codebook per serving cell.
· If the RRC parameter is not configured for a serving cell, time domain bundling for type-2 HARQ-ACK codebook is not enabled for the serving cell.
· The maximum number of PDSCHs allocated to each bundling group is ceil(NPDSCH,MAX/NHBG) where NHBG is the number of bundling groups configured by numberOfHARQ-BundlingGroups for a serving cell and NPDSCH,MAX is the maximum configured number of PDSCHs for the serving cell.
· The PDSCHs corresponding to [configured or valid] SLIVs in a TDRA row index indicated by multi-PDSCH scheduling DCI are allocated to the bundling groups, e.g., if NHBG =4, NPDSCH,MAX =8, and 5 PDSCHs are scheduled, then 2/1/1/1 PDSCHs are assigned to each group, by reusing CBG grouping method.
· For a group that is empty or is filled with only invalid PDSCH(s), HARQ-ACK bits for the bundling group is set to NACK (same principle as when no time bundling configured)
· Logical AND operation is applied to across all valid PDSCHs within the same bundling group to generate 1 HARQ-ACK bit per group, at least for 1-TB case
· If the number of HARQ bundling groups is configured as 1 for a serving cell, HARQ-ACK bits corresponding to any DCI for the serving cell belong to the first sub-codebook.
· At least for 1-TB case, if the number of HARQ bundling groups is configured as larger than 1 for a serving cell, HARQ-ACK bits corresponding to multi-PDSCH scheduling case (which implies a multi-PDSCH DCI schedules more than one PDSCH) for the serving cell belong to the second sub-codebook,
· Where the number of HARQ-ACK bits corresponding to a multi-PDSCH DCI is determined based on the maximum of Q value across all serving cells within the same PUCCH cell group, and Q=maximum configured number of PDSCHs for a cell without numberOfHARQ-BundlingGroups configured or Q=number of configured HARQ bundling groups for a cell with numberOfHARQ-BundlingGroups configured


In the last RAN1#107-e meeting, RAN1 agreed to support time domain bundling for Type-2 HARQ-ACK CB. The remaining issues is how to make a bundling group. Two options were discussed; one is to use configured SLIVs in a TDRA row, in which SLIVs are grouped without taking into account the SLIV’s validity. Therefore, a bundling group may contain invalid SLIVs only, which means that HARQ-ACK information for the bundling group is always set to ‘NACK’. Another option is to use valid SLIVs (not overlapping semi-static UL symbols) only to make a bundling group. Since every bundling groups consist valid SLIVs, all HARQ-ACK information for the bundling groups is meaningful. We compare two option in Table 1, where it is assumed that a TDRA row contains 8 SLIVs and 4 bundling groups are generated. 2 or 3 consecutive invalid PDSCHs are considered since the semi-static UL symbols are consecutive within a TDD period (if single TDD period is configured). 
Table 1. Configured PDSCH vs Valid PDSCH
	
	8 scheduled PDSCHs are denoted as 01234567 and x denotes invalid one
	Configured PDSCH-based grouping 
	Valid PDSCH-based grouping

	2 consecutive invalid PDSCHs
	012345xx
01234xx7
0123xx67
012xx567
01xx4567
0xx34567
xx234567

	{01},{23},{45},{xx}
{01},{23},{4x},{x7}
{01},{23},{xx},{67}
{01},{2x},{x5},{67}
{01},{xx},{45},{67}
{0x},{x3},{45},{67}
{xx},{23},{45},{67}

	{01},{23},{4},{5}
{01},{23},{4},{7}
{01},{23},{6},{7}
{01},{25},{6},{7}
{01},{45},{6},{7}
{03},{45},{6},{7}
{23},{45},{6},{7}

	3 consecutive invalid PDSCHs
	01234xxx
0123xxx7
012xxx67
01xxx567
0xxx4567
xxx34567
	{01},{23},{4x},{xx}
{01},{23},{xx},{x7}
{01},{2x},{xx},{67}
{01},{xx},{x5},{67}
{0x},{xx},{45},{67}
{xx},{x3},{45},{67}
	{01},{2},{3},{4}
{01},{2},{3},{7}
{01},{2},{6},{7}
{01},{5},{6},{7}
{04},{5},{6},{7}
{34},{5},{6},{7}


Based on Table 1, the configured PDSCH-based grouping generates un-necessary and meaningless HARQ-ACK bits. For example, in case of 2 consecutive invalid PDSCHs, there are a bundling group consisting of invalid PDSCHs only in half of cases. More severely, in case of 3 consecutive invalid PDSCHs, there are a bundling group consisting of invalid PDSCHs only in all cases. It is evident that the valid PDSCH-based grouping provides finer granularity for bundling grouping so that gNB can avoid un-necessary PDSCH retransmission. 
Proposal 17: Support to use valid PDSCH-based grouping for Type-2 HARQ-ACK CB with time-domain bundling
Proposal 18: Adopt TP#7 in Appendix for TS38.213

Whether HARQ-ACK bits for 2 PDSCHs scheduled by this DCI can be included in the first sub-codebook in some cases
Some companies proposed to also include 2-PDSCHs scheduled by single DCI into 1st sub-codebook, when certain conditions are met. The conditions include,
-  At least one serving cell is configured with 2 TB transmission
-  Spatial bundling is not used 
-  2 TB is not configured for multi-PDSCH scheduling (but 2 TB is configured for single-PDSCH scheduling. Note that whether to support separate enable/disable of 2 TB transmission is still under discussion)
On one hand, including 2-PDSCHs scheduled by single DCI into 1st sub-codebook can reduce unnecessary redundancy bits. On the other hand, it complicates the sub-codebook determination by adding several conditions in addition to single/multi-PDSCH scheduling. Considering such optimization is only beneficial for very limited case, it is desirable to keep 2-PDSCHs in 2nd sub-codebook for simplicity. 
Observation 3: Including HARQ-ACK bits for 2 PDSCHs scheduled by a DCI in the first HARQ-ACK sub-codebook complicates the specification with marginal gain.

C-DAI/T-DAI counting order
In RAN1-105e, the following agreement is endorsed:
	Agreement:
If Alt 2 (C-DAI/T-DAI is counted per PDSCH) is adopted for generating type-2 HARQ-ACK codebook corresponding to a DCI that can schedule multiple PDSCHs, 
· PDSCH(s) scheduled by a single DCI is counted firstly, serving cell(s) in the same PUCCH cell group and same PDCCH monitoring occasion is counted secondly, and PDCCH monitoring occasion(s) is counted thirdly.
· The bit width of counter DAI field in fallback DCI (i.e., DCI formats 0_0 and 1_0) remains the same as in Rel-15 NR.
· Note: The DAI bit width and number of sub-codebooks shall ensure that at most 3 consecutive missed DCIs can be resolved, same as in Rel-15/16 NR 
· This shall not impose additional gNB’s scheduling restriction.
· In case where CBG retransmission is not configured for any serving cell in a same PUCCH cell group, the number of bits for each of counter DAI and total DAI in non-fallback DCI is extended (if needed) at least based on 
· The number of SLIVs associated with the row indexes in TDRA table 
· FFS: details
· FFS: the case with configuration of CBG retransmission
· FFS: the number of sub-codebooks
FFS: for the UE indicating by type2-HARQ-ACK-Codebook support for more than one PDSCH reception on a serving cell that are scheduled from a same PDCCH monitoring occasion


This FFS is targeted for the situation when UE supports type2-HARQ-ACK-Codebook capability (FG 18-9: Type2 HARQ-ACK codebook for>1 unicast DL DCIs in same Monitoring Occasions) in cross-slot scheduling, how to count the PDSCHs when two DCIs belongs to the same MOs. Note that this FFS is under Alt 2 in the agreement and Alt 1 is adopted in the last RAN1 meeting but the DCI counting order can be an issue in Alt 1 as well.
In Rel-16, when two PDSCHs scheduled by two DCIs from the same MO, the counting order is determined by the PDSCH reception starting time. Now consider the case when DCI can schedule multiple PDSCHs, it is possible that PDSCHs scheduled by different DCIs same MO are interlaced in time domain, as shown in Figure 5. To be specific, the first PDSCH scheduled by DCI2 (PDSCH3) comes between 2 PDSCH scheduled by DCI1. If we follow the Rel-16 rule, the PDSCH3 should be counted after PDSCH1 but before PDSCH2. It is unclear how c-DAI/t-DAI in DCI1 and DCI2 are indicated. One solution is to divide PDSCH into sets by the scheduling DCIs. The PDSCHs in each set are counted separately. And the order between different set of PDSCHs are determined by the reception time of the first PDSCH in each set. By this rule, the counting order for the PDSCHs in Figure 5 is {PDSCH1, PDSCH2, PDSCH3, PDSCH4}. 


Figure 5 DCIs in same MO both scheduling multiple PDSCHs, PDSCHs interlaced

Proposal 19: when a UE supports UE capability type2-HARQ-ACK-Codebook (FG 18-9), and there are >1 DCIs belonging to the same MOs and scheduling PDSCHs to the same serving cell. And these DCIs are configured to be able to schedule multiple PDSCHs. The counting procedure for the PDSCHs scheduled by these DCIs are:
· PDSCHs are separated into different sets and each set of PDSCHs are scheduled by the same DCI. PDSCHs are counted separately for different sets. 
· The counting order between different sets of PDSCHs are based on the reception time of the first PDSCH in each set.

3.2.3 Remaining issues on HARQ Process numbers 
In the RAN1#106-e meeting, RAN1 agreed the following agreements, where up to 32 HARQ processes for 480/960kHz SCS can be used subject to UE capability. 
	Agreement: (RAN1#106-e)
For NR FR2-2 at least for 480/960 kHz SCS, support 32 as the maximum number of HARQ processes for DL and UL, subject to UE capability.
· Note: Up to 32 maximal supported HARQ process number is already agreed in Rel-17 NTN WI.
· Working assumption: The same solution to support up to 32 HARQ process number in Rel-17 NTN WI is reused for NR FR2-2.


As a working assumption, RAN1 also agreed that the same solution to support up to 32 HARQ process number in Rel-17 NTN WI is reused. In R1-2112976, NTN WI introduced two RRC parameters to support up to 32 HARQ processes, which is copied below: 
	WI code
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific

	NR_NTN_solutions
	nrofHARQ-ProcessesForPDSCH-r17
	extension of R16
	nrofHARQ-ProcessesForPDSCH-r17
	The number of HARQ processes to be used on the PDSCH of a serving cell. Value n2 corresponds to 2 HARQ processes, value n4 to 4 HARQ processes, and so on. If the field is absent, the UE uses 8 HARQ processes (see TS 38.214 , clause 5.1).
	{n2, n4, n6, n10, n12, n16, n32} 
	　
	BWP
	UE-specific

	NR_NTN_solutions
	nrofHARQ-ProcessesForPUSCH-r17
	New
	nrofHARQ-ProcessesForPUSCH-r17
	The number of HARQ processes to be used on the PUSCH of a serving cell. Value n16 corresponds to 16 HARQ processes, value n32 to 32 HARQ processes. If the field is absent, the UE uses 16 UL HARQ processes (see TS 38.214 , clause X.Y).
	{ n16, n32} 
	　
	BWP
	UE-specific


The RRC parameter nrofHARQ-ProcessesForPDSCH is the existing one and its value is extended to ‘n32’ and the RRC parameter nrofHARQ-ACK-ProcessesForPUSCH is newly introduced and its value is ‘n16’ and ‘n32’. The both RRC parameters configure the number of HARQ processes to be used on the PDSCH or PUSCH of a serving cell. In fact, the RRC parameter nrofHARQ-ProcessesForPDSCH is an element of PDSCH-ServingCellConfig so that it is applied to all UE’s DL BWPs of a serving cell.
Observation 4. nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUDSCH) are applied to all UE’s DL BWPs (or UL BWPs) of a serving cell 

	For uplink, 16 HARQ processes per cell are supported by the UE, or subject to UE capability, a maximum of 32 HARQ processes per cell for the cases of = 5 or = 6.


In Clause 6.1 of TS38.214 v17.0.0, the number of HARQ processes per cell is fixed to 16 or 32 for the cases of 480/960kHz. But, the number of HARQ processes is configured by the RRC parameter nrofHARQ-ACK-ProcessesForPUSCH. 
Proposal 20: Adopt TP#8 in Appendix for TS38.214

The number of HARQ processes for 120kHz BWP
As we mentioned above, in Rel-17 NTN WI, nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUSCH) configures the number of HARQ processes to be used on the PDSCH (or PUSCH) of a serving cell. In other words, the value of nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUSCH) is cell-common and applied all DL BWPs (or UL BWP). 
However, it was agreed that, for FR2_2, a BWP with 120kHz can have up to 16 HARQ processes but a BWP with 480/960kHz can have up to 32 HARQ processes, subject to UE capability. If the value of nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUSCH) is more than 16, then it should be applied to a BWP with 480/960kHz SCS, but a BWP with 120kHz SCS should have no more than 16 HARQ processes. Another approach is to allow up to 32 HARQ processes also for a BWP with 120kHz SCS, if a UE reports capability on more than 16 HARQ processes. However, it may bring unnecessary large number of HARQ processes to be managed in a UE so that results in additional complexity for 120kHz SCS.
Proposal 21: If nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUSCH) is configured for a cell, RAN1 decides one of two options:
Option 1. 
· For a DL BWP (or UL BWP) with  in a cell, the number of HARQ processes the UE may assume is 16 if the value of nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUSCH) is larger than 16.
· For a DL BWP (or UL BWP) with  or  in a cell, the number of HARQ processes the UE may assume is provided nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUSCH).
Option 2.
· For all DL BWPs (or UL BWPs) in a cell, the number of HARQ processes the UE may assume is provided nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUSCH)

In Clause 5.1 of TS38.214 v17.0.0, HARQ process ID skipping is defined where modulo operation of nrofHARQ-ProcessesForPDSCH is applied. However, a UE may not be configured with nrofHARQProcessesForPDSCH. Also, the number of HARQ process for a BWP with 120 kHz SCS should be no more than 16, even if nrofHARQProcessesForPDSCH indicates more than 16.
Proposal 22: If option 1 is supported, adopt TP#9 in Appendix for TS38.214. If option 2 is supported, adopt TP#10 in Appendix for TS38.214

(Enhanced) Type-3 HARQ-ACK CB
When type-3 HARQ-ACK CB is constructed, the number of HARQ processes configured in a serving cell is used. However, in FR2_2, a BWP with 120kHz SCS can have up to 16 HARQ processes while a BWP with 480/960 kHz SCS can have up to 32 HARQ processes subject to UE capability. Therefore, depending on which BWP is activated, the number of HARQ processes may be varied. Even, for enhanced Type-3 HARQ-ACK CB, HARQ-ACK information for some of HARQ process numbers is included only to reduce the size of Type-3 HARQ-ACK CB. If a UE is operated in a DL BWP with 120kHz SCS, but the type-3 HARQ-ACK codebook is determined by the number of HARQ processes configured in a BWP with 480/960kHz (i.e., a BWP with more than 16 HARQ processes), the size of type-3 HARQ-ACK codebook is too high to be received with high reliability. For example, the size of type-3 HARQ-ACK CB based on a BWP with 32 HARQ processes is double of that of type-3 HARQ-ACK CB based on a BWP with 16 HARQ processes. To address this issue, we suggest to use the number of HARQ processes in the active BWP in a serving cell if more than 16 HARQ processes are configured for a BWP in the serving cell. 
Proposal 23: When (enhanced) Type-3 HARQ-ACK is generated, the number of HARQ processes is determined by the number of HARQ processes configured in the active BWP of a serving cell.
4 Conclusion
The observations and proposals made in this contribution are summarized below:
Observation 1: SPS PDSCH reception has large scheduling restriction on multi-PDSCH scheduling.
Observation 2: If time domain bundling is configured, Type-1 HARQ-ACK CB does not cover PDSCH repetitions scheduled by DCI format 1_2.
Observation 3: Including HARQ-ACK bits for 2 PDSCHs scheduled by a DCI in the first HARQ-ACK sub-codebook complicates the specification with marginal gain.
Observation 4. nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUDSCH) are applied to all UE’s DL BWPs (or UL BWPs) of a serving cell 
Proposal 1: For NR operation with 480 kHz and/or 960 kHz SCS, further discuss whether the following UE timeline parameters are scaled or not according to subcarrier spacing 
· N symbols for PDSCH corresponding to SI-RNTI in Clause 5.1 of TS38.214
· 14 symbols for SPS PDSCH cancelation in Clause 5.1 of TS38.214 
· 42 symbols for SRS precoding information update in Clause 6.1.1.2 of TS38.214 
Proposal 2: If scaling is necessary, adopt TP#1 in Appendix for TS38.214.
Proposal 3: For 120kHz SCS of FR2_2, RAN1 should conclude whether to support DMRS bundling across the multiple PUSCHs introduced in Rel-17 Coverage enhancement WI.
Proposal 4: If a CG PUSCH is configured to be transmitted between the first scheduled PUSCH and the last scheduled PUSCH by a single DCI scheduling multiple PUSCHs, HARQ process number increment is skipped for the HARQ ID used for the CG PUSCH when determining the HARQ ID of the multiple scheduled PUSCHs.
Proposal 5: For a DCI capable of scheduling multi-PDSCH/PUSCHs, gNB can only indicate a row with single SLIV for SPS PDSCH/CG PUSCH activation and retransmission.
Proposal 6：For single TRP or multi-TRP operation, for 480/960 kHz SCS,
· A UE does not expect to receive more than one unicast PDSCH in a slot on a serving cell from the same TRP.
· A UE does not expect to transmit more than one PUSCH in a slot on a serving cell from the same TRP.
Proposal 7: For resolving collision of overlapping PDSCHs and/or PUSCHs and/or PUCCHs in case of M-PDSCH/M-PUSCH scheduling, UE first resolves the collision of PDSCHs/PUSCHs and semi-static UL/DL symbols and then UE resolves the collision among PDSCHs, PUSCHs and PUCCHs.
Proposal 8: For single PDSCH (or PUSCH) scheduling DCIs and multi-PDSCH (or multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCIs to lead to out-of-order scheduling.
Proposal 9: UE is not expected to receive a SPS PDSCH if the SPS PDSCH is configured to be received between a PDCCH with a DCI scheduling multiple PDSCHs and the last PDSCH scheduled by the DCI.
Proposal 10: Clarify that for Scell dormancy indication, a UE repurposes Npdsch,max-bit NDI and Npdsch,max-bit RV fields if TDRA indicates multi-PDSCH scheduling or 1-bit NDI and 2-bit RV fields if TDRA indicates single-PDSCH scheduling.
· If Npdsch,max-bit NDI and Npdsch,max-bit RV fields are repurposed, the sequence order for a bitmap is 5-bit MCS, Npdsch,max-bit NDI, Npdsch,max-bit RV, HPN, antenna port(s), and DMRS sequence initialization fields
Proposal 11: Adopt TP#2 in Appendix for Clause 5.1.2.1.1 of TS38.214.
Proposal 12: Adopt TP#3 in Appendix for Clause 5.1.2.1 and Clause 6.1.2.1 of TS38.214.
Proposal 13: To support multi-PDSCH scheduling by DCI format 1_1 and PDSCH repetition by DCI format 1_2 in type-1 HARQ-ACK CB, a row r in the set R’ and the set R is removed when the both conditions are met
· Condition 1 for multi-PDSCH scheduling) each SLIVs of the TDRA row r overlapped with a semi-static UL symbol 
· Condition 2 for PDSCH repetition) the last SLIV of the TDRA row r over K slots overlapped with a semi-static UL symbol.
Proposal 14: Adopt TP#4 in Appendix for TS38.213
Proposal 15: Adopt TP#5 in Appendix for TS38.213
Proposal 16: Adopt TP#6 in Appendix for TS38.213
Proposal 17: Support to use valid PDSCHs for Type-2 HARQ-ACK CB with time-domain bundling
Proposal 18: Adopt TP#7 in Appendix for TS38.213
Proposal 19: when a UE supports UE capability type2-HARQ-ACK-Codebook (FG 18-9), and there are >1 DCIs belonging to the same MOs and scheduling PDSCHs to the same serving cell. And these DCIs are configured to be able to schedule multiple PDSCHs. The counting procedure for the PDSCHs scheduled by these DCIs are:
· PDSCHs are separated into different sets and each set of PDSCHs are scheduled by the same DCI. PDSCHs are counted separately for different sets. 
· The counting order between different sets of PDSCHs are based on the reception time of the first PDSCH in each set.
Proposal 20: Adopt TP#8 in Appendix for TS38.214
Proposal 21: If nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUSCH) is configured for a cell, RAN1 decides one of two options:
Option 1. 
· For a DL BWP (or UL BWP) with  in a cell, the number of HARQ processes the UE may assume is 16 if the value of nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUSCH) is larger than 16.
· For a DL BWP (or UL BWP) with  or  in a cell, the number of HARQ processes the UE may assume is provided nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUSCH).
Option 2.
· For all DL BWPs (or UL BWPs) in a cell, the number of HARQ processes the UE may assume is provided nrofHARQ-ProcessesForPDSCH (or nrofHARQ-ProcessesForPUSCH)
Proposal 22: If option 1 is supported, adopt TP#9 in Appendix for TS38.214. If option 2 is supported, adopt TP#10 in Appendix for TS38.214
Proposal 23: When (enhanced) Type-3 HARQ-ACK is generated, the number of HARQ processes is determined by the number of HARQ processes configured in the active BWP of a serving cell.
5 Appendix
TP#1 for TS 38.214
============================== Start of TP #1 for TS 38.214 ==================================
5.1	UE procedure for receiving the physical downlink shared channel
=============================== Unchanged Text Omitted ===================================
In a given scheduled cell, for any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3, N=96 for =5, and N=192 for =6.
=============================== Unchanged Text Omitted ===================================
The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI and one or multiple PDSCH(s) required to be received according to this Clause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH ends at least 14*2max{0,μ-3} symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, where  and the symbol duration is based on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the PDSCH scheduled by the PDCCH. When the PDCCH candidates are associated with a search space set configured with searchSpaceLinking, for the purpose of determining the PDCCH with C-RNTI, CS-RNTI or MCS-C-RNTI scheduling the PDSCH ends at least 14*2max{0,μ-3} symbols before the earliest starting symbol of the PDSCH(s) without the corresponding PDCCH transmission, the PDCCH candidate that ends later in time among the two configured PDCCH candidates is used.
=============================== Unchanged Text Omitted ===================================
[bookmark: _Toc11352141][bookmark: _Toc20318031][bookmark: _Toc27299929][bookmark: _Toc29673202][bookmark: _Toc29673343][bookmark: _Toc29674336][bookmark: _Toc36645566][bookmark: _Toc45810611][bookmark: _Toc91695481]6.1.1.2	Non-Codebook based UL transmission
For non-codebook based transmission, the UE can calculate the precoder used for the transmission of SRS based on measurement of an associated NZP CSI-RS resource. A UE can be configured with only one NZP CSI-RS resource for the SRS resource set with higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' if configured.
-	If aperiodic SRS resource set is configured, the associated NZP-CSI-RS is indicated via SRS request field in DCI format 0_1 and 1_1, as well as DCI format 0_2 (if SRS request field is present) and DCI format 1_2 (if SRS request field is present), where AperiodicSRS-ResourceTrigger and AperiodicSRS-ResourceTriggerList (indicating the association between aperiodic SRS triggering state(s) and SRS resource sets), triggered SRS resource(s) srs-ResourceSetId, csi-RS (indicating the associated NZP-CSI-RS-ResourceId) are higher layer configured in SRS-ResourceSet. The SRS-ResourceSet(s) associated with the SRS request by DCI format 0_1 and 1_1 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModList and the SRS-ResourceSet(s) associated with the SRS request by DCI format 0_2 and 1_2 are defined by the entries of the higher layer parameter srs-ResourceSetToAddModListDCI-0-2. A UE is not expected to update the SRS precoding information if the gap from the last symbol of the reception of the aperiodic NZP-CSI-RS resource and the first symbol of the aperiodic SRS transmission is less than  OFDM symbols, where the SCS configuration μ is the smallest SCS configuration between the NZP-CSI-RS resource and the SRS transmission. 
============================== End of TP #1 for TS 38.214 ==================================

TP#2 for TS 38.214
============================== Start of TP #2 for TS 38.214 ==================================
Table 5.1.2.1.1-1: Applicable PDSCH time domain resource allocation for DCI formats 1_0, 1_1, 4_0, 4_1 and 4_2
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	PDSCH-ConfigCommon includes pdsch-TimeDomainAllocationList
	PDSCH-Config includes pdsch-TimeDomainAllocationList
	PDSCH-Config-MCCH includes pdsch-TimeDomainAllocationList or PDSCH-Config-MTCH includes pdsch-TimeDomainAllocationList or pdsch-Config-Multicast includes pdsch-TimeDomainAllocationList
	PDSCH-Config includes pdsch-TimeDomainAllocationListForMultiPDSCH-r17
	PDSCH time domain resource allocation to apply

	SI-RNTI

	Type0 common
	1
	-
	-
	-
	-
	Default A for normal CP

	
	
	2
	-
	-
	-
	-
	Default B

	
	
	3
	-
	-
	-
	-
	Default C

	SI-RNTI
	Type0A common
	1
	No
	-
	-
	-
	Default A

	
	
	2
	No
	-
	-
	-
	Default B

	
	
	3
	No
	-
	-
	-
	Default C

	
	
	1,2,3
	Yes
	-
	-
	-
	pdsch-TimeDomainAllocationList provided in PDSCH-ConfigCommon

	RA-RNTI, MSGB-RNTI, TC-RNTI
	Type1 common
	1, 2, 3
	No
	-
	-
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	-
	-
	pdsch-TimeDomainAllocationList provided in PDSCH-ConfigCommon

	P-RNTI
	Type2 common
	1
	No
	-
	-
	-
	Default A

	
	
	2
	No
	-
	-
	-
	Default B

	
	
	3
	No
	-
	-
	-
	Default C

	
	
	1,2,3
	Yes
	-
	-
	-
	pdsch-TimeDomainAllocationList provided in PDSCH-ConfigCommon

	MCCH-RNTI 
	Type 0/0B common for broadcast
	1
	No
	-
	No
	-
	Default A

	
	
	2
	No
	-
	No
	-
	Default B

	
	
	3
	No
	-
	No
	-
	Default C

	
	
	1,2,3
	Yes
	-
	No
	-
	pdsch-TimeDomainAllocationList provided in PDSCH-ConfigCommon

	
	
	1,2,3
	No/Yes
	-
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-Config-MCCH

	G-RNTI for broadcast
	Type 0/0B common for broadcast
	1
	No
	-
	No
	-
	Default A

	
	
	2
	No
	-
	No
	-
	Default B

	
	
	3
	No
	-
	No
	-
	Default C

	
	
	1,2,3
	Yes
	-
	No
	-
	pdsch-TimeDomainAllocationList provided in PDSCH-ConfigCommon

	
	
	1,2,3
	No/Yes
	-
	Yes
	-
	TimeDomainAllocationList provided in PDSCH-Config-MCCH

	
	
	1,2,3
	No/Yes
	-
	Yes
	-
	pdsch-TimeDomainAllocationList provided in PDSCH-Config-MTCH

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space associated with CORESET 0
	1, 2, 3
	No
	-
	-
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	-
	-
	pdsch-TimeDomainAllocationList provided in PDSCH-ConfigCommon

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space not associated with CORESET 0

UE specific search space
	1,2,3
	No
	No
	-
	-
	Default A

	
	
	1,2,3
	Yes
	No
	-
	-
	pdsch-TimeDomainAllocationList provided in PDSCH-ConfigCommon 

	
	
	1,2,3
	No/Yes
	Yes
	-
	-
	pdsch-TimeDomainAllocationList provided in PDSCH-Config

	
	
	1,2,3
	No/Yes
	-
	-
	Yes
	pdsch-TimeDomainAllocationListForMultiPDSCH-r17 provided in PDSCH-Config (Note 2)

	G-RNTI, G-CS-RNTI (for multicast) 
	Type-X common search space for multiast
	1,2,3
	No
	-
	No
	-
	Default A

	
	
	1,2,3
	Yes
	-
	No
	-
	pdsch-TimeDomainAllocationList provided in PDSCH-ConfigCommon (Note 1)

	
	
	1,2,3
	No/Yes
	-
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-Config-Multicast
(Note 1)

	Note 1:	For a UE that supports multicast, the same TDRA table applies to all G-RNTIs (configured for multicast) if configured on a given serving cell.
Note 2:	If pdsch-TimeDomainAllocationListForMultiPDSCH-r17 is provided, it is applicable to DCI format 1_1 only.


============================== End of TP #2 for TS 38.214 ==================================

TP#3 for TS 38.214
============================== Start of TP #3 for TS 38.214 =================================
5.1.2.1	Resource allocation in time domain
=============================== Unchanged Text Omitted ===================================
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH, the UE does not expect to be configured with higher layer parameter repetitionNumber in pdsch-TimeDomainAllocationListForMultiPDSCH-r17.
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, the UE does not apply pdsch-AggregationFactor in PDSCH-config, if configured, to DCI format 1_1 on the DL BWP of the serving cell.
=============================== Unchanged Text Omitted ===================================
6.1.2.1	Resource allocation in time domain
If a UE is configured with pusch-TimeDomainAllocationListForMultiPDUSCH-r17 in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, the UE does not apply pusch-AggregationFactor, if configured, to DCI format 0_1 on the UL BWP of the serving cell and the UE does not expect to be configured with numberOfRepetitions in pusch-TimeDomainAllocationListForMultiPDUSCH-r17.
============================== End of TP #3 for TS 38.214 =================================

TP#4 for TS 38.213
============================== Start of TP #4 for TS 38.213 ==================================
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
=============================== Unchanged Text Omitted ===================================
while 
if the UE is not provided enableTimeDomainHARQ-Bundling and is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row  is configured as UL where  is the k-th slot timing value in set , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and the end of the PDSCH time resource for row  is not within any UL slot , or if HARQ-ACK information for PDSCH time resource derived by row  in slot  cannot be provided in slot 
;
elseif the UE is provided enableTimeDomainHARQ-Bundling and tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot , at least one symbol of the PDSCH time resource derived by row  of set  is configured as UL, where  = 0,1,…,, , and  is the cardinality of . and for each slot from  to slot , at least one symbol of the PDSCH time resource derived by row  of set R is configured as UL
;
;
else
; 
end if
end while
============================== End of TP #4 for TS 38.213 ==================================

TP#5 for TS 38.213
============================== Start of TP #5 for TS 38.213 ==================================
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
=============================== Unchanged Text Omitted ===================================
while 
if the UE is not provided enableTimeDomainHARQ-Bundling and is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row  is configured as UL where  is the k-th slot timing value in set , where  is a DL slot with a smallest index among DL slots overlapping with UL slot , or subslotLengthForPUCCH is provided for the HARQ-ACK codebook and the end of the PDSCH time resource for row  is not within any UL slot , or if pdsch-TimeDomainAllocationListForMultiPDSCH-r17 is provided and HARQ-ACK information for PDSCH time resource derived by row  in slot  cannot be provided in slot 
;
elseif the UE is provided enableTimeDomainHARQ-Bundling and tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot , at least one symbol of the PDSCH time resource derived by row  of set  is configured as UL, where  = 0,1,…,, , and  is the cardinality of .
;
;
else
; 
end if
end while
============================== End of TP #5 for TS 38.213 =================================

TP#6 for TS 38.213
============================== Start of TP #6 for TS 38.213 ==================================
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
=============================== Unchanged Text Omitted ===================================
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 
-	 are all DL cells where the UE is configured to receive unicast or multicast PDSCHs
-	 is the cardinality for the union of all sets  of occasions for unicast or multicast PDSCH receptions or SPS PDSCH releases for serving cell 
-	 is the number of transport blocks the UE receives in PDSCH reception occasion  for serving cell  if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion  for serving cell  if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format that does not support CBG-based PDSCH receptions, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release or TCI state update in PDSCH reception occasion  for serving cell  and the UE reports corresponding HARQ-ACK information in the PUCCH.
- if enableTimeDomainHARQ-Bundling is provided for a serving cell , for a DCI format indicating a TDRA row that includes more than one SLIV entry on the serving cell c, a PDSCH associated with the last SLIV is considered as received, a PDSCH other than the PDSCH associated with the last SLIV is considered as not received
-	 is the number of CBGs the UE receives in a PDSCH reception occasion  for serving cell  if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format that supports CBG-based PDSCH receptions and the UE reports corresponding HARQ-ACK information in the PUCCH.
============================== End of TP #6 for TS 38.213 ==================================

TP#7 for TS 38.213
============================== Start of TP #7 for TS 38.213 ==================================
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
=============================== Unchanged Text Omitted ===================================
If a UE is provided numberOfHARQ-BundlingGroups for a serving cell , the UE generates HARQ-ACK information over transport block groups (TBGs) for PDSCH receptions scheduled by a DCI format 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 numberOfHARQ-BundlingGroups. If the UE detects a DCI format scheduling  PDSCH receptions, not overlapping with a UL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, on the serving cell , the UE generates  HARQ-ACK information bits for first TBs and, if applicable, generates  HARQ-ACK information bits for second TBs in the  PDSCH receptions as described in clause 9.1.1 by setting  and .
============================== End of TP #7 for TS 38.213 ==================================

TP#8 for TS 38.214
============================== Start of TP #8 for TS 38.214 ==================================
6.1	UE procedure for transmitting the physical uplink shared channel
=============================== Unchanged Text Omitted ===================================
For uplink, 16 HARQ processes per cell are supported by the UE, or subject to UE capability, a maximum of 32 HARQ processes per cell for the cases of = 5 or = 6. The number of processes the UE may assume will at most be used for the uplink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-ProcessesForPUSCH, and when no configuration is provided the UE may assume a default number of 16 processes.
============================== End of TP #8 for TS 38.214 ==================================

TP#9 for TS 38.214
============================== Start of TP #9 for TS 38.214 =================================
5.1	UE procedure for receiving the physical downlink shared channel
=============================== Unchanged Text Omitted ===================================
A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. When the UE is scheduled with multiple PDSCHs by a DCI, HARQ process ID indicated by this DCI applies to the first PDSCH not overlapping with a UL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, HARQ process ID is then incremented by 1 for each subsequent PDSCH(s) in the scheduled order, with modulo operation of nrofHARQ-ProcessesForPDSCH applied if nrofHARQ-ProcessesForPDSCH is provided and the active BWP is configured with SCS configuration  or, with modulo operation of 16 applied if nrofHARQ-ProcessesForPDSCH is provided and the active BWP is configured with SCS configuration , with modulo operation of 8 applied, otherwise.
=============================== Unchanged Text Omitted ===================================
6.1	UE procedure for transmitting the physical uplink shared channel
=============================== Unchanged Text Omitted ===================================
A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI unless the UE does not generate a transport block as described in [10, TS38.321]. Upon detection of a DCI format 0_1 or 0_2  with 'UL-SCH indicator' set to '0' and with a non-zero 'CSI request' where the associated reportQuantity in CSI-ReportConfig set to 'none' for all CSI report(s) triggered by 'CSI request' in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the 'CSI request' and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. When the UE is scheduled with multiple PUSCHs by a DCI, HARQ process ID indicated by this DCI applies to the first PUSCH not overlapping 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, HARQ process ID is then incremented by 1 for each subsequent PUSCH(s) in the scheduled order, with modulo operation of nrofHARQ-ProcessesForPUSCH applied if nrofHARQ-ProcessesForPUSCH is provided and the active BWP is configured with SCS configuration  or, with modulo operation of 16 applied, otherwise.
============================== End of TP #9 for TS 38.214 =================================

TP#10 for TS 38.214
============================== Start of TP #10 for TS 38.214 =================================
5.1	UE procedure for receiving the physical downlink shared channel
=============================== Unchanged Text Omitted ===================================
A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. When the UE is scheduled with multiple PDSCHs by a DCI, HARQ process ID indicated by this DCI applies to the first PDSCH not overlapping with a UL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, HARQ process ID is then incremented by 1 for each subsequent PDSCH(s) in the scheduled order, with modulo operation of nrofHARQ-ProcessesForPDSCH applied if nrofHARQ-ProcessesForPDSCH is provided, or with modulo operation of 8 applied, otherwise.
=============================== Unchanged Text Omitted ===================================
6.1	UE procedure for transmitting the physical uplink shared channel
=============================== Unchanged Text Omitted ===================================
A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI unless the UE does not generate a transport block as described in [10, TS38.321]. Upon detection of a DCI format 0_1 or 0_2  with 'UL-SCH indicator' set to '0' and with a non-zero 'CSI request' where the associated reportQuantity in CSI-ReportConfig set to 'none' for all CSI report(s) triggered by 'CSI request' in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the 'CSI request' and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. When the UE is scheduled with multiple PUSCHs by a DCI, HARQ process ID indicated by this DCI applies to the first PUSCH not overlapping 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, HARQ process ID is then incremented by 1 for each subsequent PUSCH(s) in the scheduled order, with modulo operation of nrofHARQ-ProcessesForPUSCH applied if nrofHARQ-ProcessesForPUSCH is provided, or with modulo operation of 16 applied, otherwise.
============================== End of TP #10 for TS 38.214 =================================
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