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Introduction
In RAN #90e, a Rel-17 work item for NR operation in a frequency regime between 52.6GHz and 71GHz has been approved [1]. As a part of the work item, the study on the PDSCH/PUSCH potential enhancements with new agreed numerologies, i.e., 120kHz, 480kHz, and 960kHz was conducted. In this contribution, we discuss some important aspects needed to complete the design for FR2-2.
Discussion
Multi-PDSCH/PUSCH with single grant
HARQ-ACK enhancements
Different number of HARQ processes for different SCSs 
We have agreed on increasing the maximum number of HARQ processes for 480/960kHz SCSs based on UE capability. In RAN1 #106-e, we made the following agreement 
	Agreement:
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.



Based on the above agreement, a UE may support 32 HARQ processes for SCS 960kHz and 16 HARQ processes for 120kHz. If there is a BWP switching between two different SCSs, e.g.,120kHz and 960kHz with a different number of HARQ processes, the UE memory will be re-organized to handle the different numbers of HARQ processes. Therefore,  the LLRs of the previously received transmissions cannot be kept anymore, i.e., UE cannot apply soft combining between retransmissions across BWP switch anymore. Therefore, the retransmission between different SCSs may not be allowed or at least we can assume that no soft combining will be applied, i.e., the retransmission should be with self-decodable redundancy version, e.g., 0 or 3.  

Proposal 1: In case of BWP switching between SCS 120kHz, and 480/960kHz and when different numbers of HARQ processes are configured, consider one of the following options: 
· Option 1: No retransmission can be allowed over different SCSs.
· Option 2: No soft combining is assumed between retransmissions over different SCSs.  

We prefer option 1 because of its simplicity. 

In addition, in the current specs., the number of HARQ processes for PDSCH is defined in IE “PDSCH-ServingCellConfig” in [TS 38.331, 5] as “nrofHARQ-ProcessesForPDSCH” that can take values from the set {2,4,6,10,12,16}, while the subcarrier spacing is defined in BWP IE, i.e., in Rel. 16, the number of HARQ processes for PDSCH is SCS independent. Therefore, we need to either reuse the current parameter or introduce a new parameter for the number of HARQ processes that can take values up to 32 based on the UE capability. For example, we can reuse same parameter in  PDSCH-ServingCellConfig but add more values, e.g., {24,32}. If the UE is configured with a number of HARQ processes that is greater than 16 and the operating SCS is 120kHz or less, it will assume that the number of HARQ processes is 16. Alternatively, we can introduce a new parameter to indicate the number of HARQ processes for PDSCH for SCS 480kHz and 960kHz. 

Proposal 2: To define different numbers of HARQ processes for 480/960kHz SCS and 120kHz SCS, consider one of the following options: 

· Option 1: Reuse the same parameter in  PDSCH-ServingCellConfig and add more values, e.g., 24 and 32. 
· If UE is configured with more than 16 HARQs and the operating SCS is 120kHz or less, it will assume that number of HARQ processes  is 16. 
· Option 2: Introduce new parameter(s) for SCSs 480kHz/960kHz. 
Type-2 HARQ-ACK codebook enhancements 
Regarding type-2 HARQ-ACK codebook enhancements for multi-PDSCH scheduling, we reached the following agreements in RAN1 #107-e [7].  
	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 our view, the bundling process should include only the valid PDSCHs, not the configured SLIVs as this will allow having better resolution for feedback bits. For example, assume 4 configured SLIVs and two bundling groups, however, the last two SLIVs are invalid due to collision with semi-static UL symbols. If the bundling process is based on the configured SLIV, then, the first bundling group will contain the two valid PDSCHs, and for the second bundling group a NACK will be sent corresponding to the two invalid SLIVs. On the other hand, if the bundling process is based on the valid SLIVs, the first bundling group will carry only the A/N of the first valid PDSCH, while the second bundling group will carry only the A/N of the second valid PDSCH. 

Proposal 3: For generating type-2 HARQ-ACK codebook, the formation of the bundling groups should be based on the valid SLIVs

In the case of two sub-codebooks, we need to have a fixed number of A/N bits per DCI to ensure proper alignment of gNB and UE sub-codebook sizes. Additional flexibility can be achieved by allowing different number A/N bits per multi-PDSCH grant, such that for each A/N occasion all the corresponding multi-PDSCH grants will have the same number of A/N bits, however, from one A/N occasion to another we can allow different numbers of A/N bits per grant. Similarly, if the time domain bundling is used, the bundling pattern can be changed from one A/N occasion to another. The time domain bundling pattern can be defined via RRC configuration or MAC-CE. For example, the number of A/N bits can be defined per grant and if the number of PDSCHs is less than the number of A/N bits, then zero-padding can be used to ensure equal codebook sizes, 

Proposal 4: Allowing different numbers of A/N bits per multi-PDSCH grant, such that for each A/N occasion all the corresponding multi-PDSCH grants will have the same A/N bits, however, from one A/N occasion to another we can allow different number A/N bits per grant
· If time domain bundling is enabled, then the bundling pattern can be changed from one A/N occasion to another. 
· Time-domain bundling patterns to be defined via RRC configuration and the active pattern can be changed by MAC-CE or PDCCH.

As agreed in WI, the PDSCHs that overlaps with semi-static UL symbols will be skipped. Under certain configuration scenarios, we end up a DCI that schedule multiple PDSCHs, all of them except one are overlapping with semi-static UL symbols, i.e., only one PDSCH will be transmitted. In such scenarios, a reasonable design will feedback the survived PDSCH in sub codebook dedicated for fallback DCIs and single PDSCH grant scheduled by a DCI that can schedule multiple PDSCHs as this will reduce the feedback size especially if no time domain bundling is configured.  

Proposal 5: If all PDSCHs scheduled by a DCI that schedules multi-PDSCHs (TDRA row has multiple SLIVs) except one PDSCH will not be transmitted due to overlap with semi-static UL symbols, then A/N bit of the valid PDSCH will be carried in the codebook of fallback and single-PDSCH grants.

For example, in TS 38.213, the following change can be made 
	…
-	the UE determines a first HARQ-ACK sub-codebook based on each detected DCI format scheduling one valid PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, or SPS PDSCH receptions, if any, and
-	the UE determines a second HARQ-ACK sub-codebook based on each detected DCI format scheduling more than one valid PDSCH reception, and
…


mTRP with intra-slot repetitions 
The case of “tdmSchemeA” with a multi-PDSCH grant needs special handling. For example, in Rel. 16, for a single PDSCH grant, the mapping type of both repetitions must be type B, as mentioned in [TS 38.214, 6]: “The UE expects the PDSCH mapping type indicated by DCI field 'Time domain resource assignment' to be mapping type B, and the indicated PDSCH mapping type is applied to both PDSCH transmission occasions.” Now, with multi-PDSCH scheduling with a single DCI, each TDRA row can have up to 8 PDSCHs and the mapping type is indicated per PDSCH. Following the legacy rule, and to allow scheduling a UE in mTRP mode with tdmSchemeA, gNB must configure entries in the TDRA table where all the SLIVs have mapping type B which can limit the flexibility of scheduling. We can overcome this by introducing new a rule for multi-PDSCH grant. For example, when the UE is scheduled with multi-PDSCH grant and tdmSchemeA, it can always assume that the mapping type is B regardless of the mapping type of each SLIV defined in the TDRA table, or it can follow the mapping type indicated by the TDRA table for the first repetition and it assumes mapping type B for the second repetition. This will provide enough flexibility when configuring the TDRA table and scheduling a multi-PDSCH grant with tdmSchemeA. 
Proposal 6: In the case of multi-PDSCH scheduling via a single DCI with 'tdmSchemeA', consider one of the following options 
· Option 1: UE assumes PDSCH mapping Type B for first and second repetitions of each TB regardless of the mapping type for each SLIV of the indicated TDRA row.
· Option 2: UE applies the mapping type of each SLIV as indicated by the TDRA assignment field to the first repetition of the corresponding PDSCH and assumes PDSCH mapping Type B for the second repetition of each PDSCH.
In addition, we need also to handle the overlapping between the scheduled PDSCHs (two repetitions of each SLIV) and the semi-static UL symbols. In Rel. 16, there is no special handling of such overlapping for single PDSCH grants, i.e., the conflicting of dynamic PDSCH with semi-static UL symbols is treated as an error case. For multi-PDSCH scheduling with single DCI, it is assumed that the PDSCHs that overlap with semi-static UL symbols are assumed to be not valid and the HARQ process number increment will be skipped for such PDSCHs. In the case of multi-PDSCH scheduling via a single DCI with ‘tdmSchemeA’, the semi-static UL symbols may overlap with one or more of the scheduled PDSCHs, the overlap can occur over the first or/and second repetition of each TB. In order to ensure enough scheduling flexibility and simplify the generation of HARQ-ACK codebook type-1, two options can be considered. Option 1: If the first or/and the second repetition of any TB overlaps with semi-static UL symbols, the corresponding PDSCH will be skipped, and Option 2: If the first repetition of any TB overlaps with semi-static UL symbols, the corresponding PDSCH will be skipped, and if there is only overlap between the second repetition and semi-static UL symbols, the second repetition will be skipped but the PDSCH is assumed to be valid, i.e., UE should report A/N bit for such PDSCH. 
Proposal 7: In the case of multi-PDSCH scheduling via a single DCI with 'tdmSchemeA', consider one of the following options to handle the overlap with semi-static UL symbols 
· Option 1: If one of the repetitions of the PDSCH collides with semi-static UL symbols, the corresponding PDSCH is considered as not valid
· Option 2: If the first repetition of the PDSCH collides with semi-static UL symbols, the corresponding PDSCH is considered as not valid
· On the other hand, if only the second repetition of the PDSCH collides with semi-static UL symbol, the PDSCH is still considered valid
Remaining DCI contents for multi-PDSCH grants 
Second TB scheduling 
For the remaining DCI contents for multi-PDSCH grants, the following agreement was made in RAN1 #106bis-e.
	Agreement:
For a DCI that can schedule multiple PDSCHs, and if RRC parameter configures that two codeword transmission is enabled,
· MCS for the 2nd TB: This appears only once in the DCI and applies commonly to the 2nd TB of each PDSCH
· NDI for the 2nd TB: This is signaled per PDSCH and applies to the 2nd TB of each PDSCH
· RV for the 2nd TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the 2nd TB of each PDSCH
· FFS: the maximum number of PDSCHs when 2 TB is enabled or when 2 TB is scheduled



In Rel. 15 and 16, in case the higher layer parameter maxNrofCodeWordsScheduledByDCI indicates that two codeword transmission is enabled, then a transport block is disabled by DCI format 1_1 if IMCS = 26 and if rvid = 1 for the corresponding transport block, otherwise the transport block is enabled [5, TS 38.214]. Similar rule is needed for the case of multi-PDSCH grants, however for such DCIs, for each PDSCH the rvid is a single bit filed, therefore directly mimicking Rel. 15 solution may be too restrictive. Suppose we have a DCI that scheduled 8 PDSCHs transmitted for the first time with MCS 26 and rvid=0 for each PDSCH, and the decoding fails. Then, for the retransmission, a reasonable choice would be choosing a different rvid so that the UE can benefit from the soft combining. Therefore, we believe that the combination of the MCS and the rvid to be used to indicate that the second TB is disabled should be very unlikely to happen in a normal scheduling scenario. For example, the rvid vector of the PDSCHs can be something like “1 0 1 0 1 0 1 0” or “0 1 0 1 0 1 0 1” in addition to define a specific MCS value, e.g., 26 to indicate that the second TB is disabled.

Proposal 8: To indicate that the second TB is disabled for a certain DCI that schedules multiple PDSCHs, use a combination of MCS and rvid such that rvid bit of PDCSH i-1 is the complement of the one of PDSCH i for i=1 : number of maximum PDSCHs -1.

For example, in TS 38.214 section 5.1.3.2, the following text can be added to the specs. 
	…
In case the higher layer parameter maxNrofCodeWordsScheduledByDCI indicates that two codeword transmission is enabled, then one of the two transport blocks is disabled by DCI format 1_1 that schedules one PDSCH if IMCS = 26 and if rvid = 1, or by DCI format 1_1 that schedules 2, 3, 4, , 5, 6, 7, or 8 PDSCHs if IMCS = 26 and if rvid  vector 1 0, 1 0 1, 1 0 1 0, 1 0 1 0 1, 1 0 1 0 1 0, 1 0 1 0 1 0  1, or 1 0 1 0 1 0 1 0 1 0, respectively, for the corresponding transport block. If both transport blocks are enabled, transport block 1 and 2 are mapped to codeword 0 and 1 respectively. If only one transport block is enabled, then the enabled transport block is always mapped to the first codeword. 
…



NDI and RV for skipped PDSCHs 
In case of overlapping between some of the PDSCHs/PUSCHs granted by a single DCI and semi-static UL/DL symbols, the overlapped PDSCHs/PUSCHs will be assumed as not valid and the HARQ process ID number will be skipped for these PDSCHs/PUSCHs, as stated in the following agreement
	Agreement:
If a scheduled PDSCH/PUSCH is dropped due to collision with UL/DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, HARQ process number increment is skipped for the PDSCH/PUSCH and applied only for valid PDSCH(s)/PUSCH(s).
· FFS: HARQ process number determination for the case where a scheduled PDSCH/PUSCH collides with a flexible symbol (indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated) if the UE is configured to monitor DCI format 2_0.


In addition, we have the following agreement for contents of the DCI that schedule multiple PDSCHs. 
	Agreement:
For a DCI that can schedule multiple PDSCHs,
· MCS for the 1st TB: This appears only once in the DCI and applies commonly to the first TB of each PDSCH
· NDI for the 1st TB: This is signaled per PDSCH and applies to the first TB of each PDSCH
· RV for the 1st TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the first TB of each PDSCH
· HARQ process number: This applies to the first scheduled PDSCH and is incremented by 1 for subsequent PDSCHs (with modulo operation, if needed)
· FFS:
· MCS/NDI/RV for the 2nd TB for each PDSCH, including whether scheduling of the 2nd TB for each PDSCH can be supported or not
· Details of resource allocation related fields such as VRB-to-PRB mapping, PRB bundling size indicator, rate matching indicator, and ZP CSI-RS trigger
· Whether/how to signal CBGFI/CBGTI if CBGFI/CBGTI is supported for multi-PDSCH scheduling
· Details of fields that are common with multi-PUSCH scheduling, e.g., TDRA, FDRA, priority indicator, including potential enhancements


Based on the previous agreements, it was agreed to signal the NDI/RV per PDSCH/PUSCH. In RAN1# 106b-e, the issue of signaling the NDI and RV for the skipped PDSCHs/PUSCHs was discussed. We believe that in order to simplify the UE processing of the DCI, the NDI and RV should be signaled per SLIV, whether or not the corresponding PDSCH/PUSCH is valid or not. In case of invalid PDSCH/PUSCH, the UE can easily neglect the corresponding NDI and RV. This way the UE processing of the DCI contents will be based only on the number of SLIVs indicated by the TDRA field, and the validity of the SLIVs can be decided later based on the collision with semi-static symbols. 
Proposal 9: For a single DCI that schedules multi-PDSCH/PUSCH, the NDI/ RV should be signaled per SLIV, i.e., a single bit will be assumed for each SLIV in NDI or RV vector even if the corresponding PDSCH/PUSCH is not valid. 
Out-of-order Rules
In RAN1 #106bis-e, we have made the following agreement about the out-of-order scheduling.
	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


In our view, we do not see a strong motivation to allow grants with overlapping spans, even for the case where one of the grants is a single PDSCH/PUSCH grant and the other one is a multi-PDSCH/PUSCH grant. Also, for the case where the DCIs end in the same symbol, if the scheduled PDSCHs by different DCIs can be interlaced in the time domain, this will complicate the UE processing the HARQ-ACK bookkeeping, and we do not see the need of allowing such behaviour. While the first sub-bullet of the FFS is not allowed by the legacy rules of OOO, the second sub-bullet will be allowed with Rel. 16 OOO rules, therefore, we propose to add an additional rule to disallow any to DCIs that scheduled PDSCHs (PUSCHs) from having an overlapping span, i.e., all the allocations by  the first DCI should be finished before the first allocation of the second DCI even if the two DCIs are finished in the same symbol. 
Proposal 10: The UE does not expect to be scheduled with two DCIs that schedule DL (UL) data allocations with overlapping spans, where the span of the allocations scheduled by one DCI is defined from the beginning of the first scheduled SLIV till the end of the last scheduled SLIV by the same DCI. 
For example, the following addition can be made to TS 38.214 
	…
For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i. In a given scheduled cell, the UE is not expected to be scheduled with two DCIs of either format 1_1 or format 1_0 with overlapping data spans, where the span of the allocations scheduled by one DCI is defined from the beginning of the first scheduled valid SLIV till the end of the last scheduled valid SLIV by the same DCI.
…
For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. In a given scheduled cell, the UE is not expected to be scheduled with two DCIs of either format 0_1 or format 0_0 with overlapping data spans, where the span of the allocations scheduled by one DCI is defined from the beginning of the first scheduled valid SLIV till the end of the last scheduled valid SLIV by the same DCI.
…


Conclusion
Proposal 1: In case of BWP switching between SCS 120kHz, and 480/960kHz and when different numbers of HARQ processes are configured, consider one of the following options: 
· Option 1: No retransmission can be allowed over different SCSs.
· Option 2: No soft combining is assumed between retransmissions over different SCSs.  
Proposal 2: To define different numbers of HARQ processes for 480/960kHz SCS and 120kHz SCS, consider one of the following options: 

· Option 1: Reuse the same parameter in  PDSCH-ServingCellConfig and add more values, e.g., 24 and 32. 
· If UE is configured with more than 16 HARQs and the operating SCS is 120kHz or less, it will assume that number of HARQ processes  is 16. 
· Option 2: Introduce new parameter(s) for SCSs 480kHz/960kHz. 
Proposal 3: For generating type-2 HARQ-ACK codebook, the formation of the bundling groups should be based on the valid SLIVs
Proposal 4: Allowing different numbers of A/N bits per multi-PDSCH grant, such that for each A/N occasion all the corresponding multi-PDSCH grants will have the same A/N bits, however, from one A/N occasion to another we can allow different number A/N bits per grant
· If time domain bundling is enabled, then the bundling pattern can be changed from one A/N occasion to another. 
· Time-domain bundling patterns to be defined via RRC configuration and the active pattern can be changed by MAC-CE or PDCCH.
Proposal 5: If all PDSCHs scheduled by a DCI that schedules multi-PDSCHs (TDRA row has multiple SLIVs) except one PDSCH will not be transmitted due to overlap with semi-static UL symbols, then A/N bit of the valid PDSCH will be carried in the codebook of fallback and single-PDSCH grants.
Proposal 6: In the case of multi-PDSCH scheduling via a single DCI with 'tdmSchemeA', consider one of the following options 
· Option 1: UE assumes PDSCH mapping Type B for first and second repetitions of each TB regardless of the mapping type for each SLIV of the indicated TDRA row.
· Option 2: UE applies the mapping type of each SLIV as indicated by the TDRA assignment field to the first repetition of the corresponding PDSCH and assumes PDSCH mapping Type B for the second repetition of each PDSCH.
Proposal 7: In the case of multi-PDSCH scheduling via a single DCI with 'tdmSchemeA', consider one of the following options to handle the overlap with semi-static UL symbols 
· Option 1: If one of the repetitions of the PDSCH collides with semi-static UL symbols, the corresponding PDSCH is considered as not valid
· Option 2: If the first repetition of the PDSCH collides with semi-static UL symbols, the corresponding PDSCH is considered as not valid
· On the other hand, if only the second repetition of the PDSCH collides with semi-static UL symbol, the PDSCH is still considered valid
Proposal 8: To indicate that the second TB is disabled for a certain DCI that schedules multiple PDSCHs, use a combination of MCS and rvid such that rvid bit of PDCSH i-1 is the complement of the one of PDSCH i for i=1 : number of maximum PDSCHs -1.
Proposal 9: For a single DCI that schedules multi-PDSCH/PUSCH, the NDI/ RV should be signaled per SLIV, i.e., a single bit will be assumed for each SLIV in NDI or RV vector even if the corresponding PDSCH/PUSCH is not valid. 
Proposal 10: The UE does not expect to be scheduled with two DCIs that schedule DL (UL) data allocations with overlapping spans, where the span of the allocations scheduled by one DCI is defined from the beginning of the first scheduled SLIV till the end of the last scheduled SLIV by the same DCI. 
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