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1 [bookmark: _Toc101615135]Introduction
[bookmark: _Hlk75780291]In this contribution we discuss a correction under "Maintenance on Supporting NR from 52.6GHz to 71 GHz." The corresponding draft CRs are in [1][2].
[bookmark: _Toc101615136]2	Discussion
2.1	Size of NDI and RV fields
In Rel-17, for the case of multi-PDSCH scheduling with a single DCI, one or more rows of the TDRA table configured by the parameter pdsch-TimeDomainAllocationListForMultiPDSCH can contain a single SLIV, while other rows contain multiple SLIVs. This means that depending on the row of the TDRA table indicated by DCI, either one or multiple PDSCHs can be scheduled with a single DCI.
Looking at the NDI field in DCI Format 1_1 for scheduling PDSCH(s), one can see the following in 38.212 Section 7.3.1.2.2:[bookmark: _Hlk127120062]-	New data indicator – 1 bit if the number of scheduled PDSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214].


The highlighted word “scheduled” is problematic since it results in the size of the NDI field to be dynamic depending on the number of scheduled PDSCHs. A direct reading of the above clause reveals that if the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH is configured, but a row with only a single SLIV is indicated by the TRDA field in DCI, then the NDI field in DCI has size 1. If a row with multiple SLIVs is indicated by the TDRA field, then the NDI field in DCI has size according to the maximum number of SLIVs amongst all rows in the table. For example, if the maximum was 8, then the NDI field would vary dynamically between 1 and 8 bits.
In our understanding of multi-PDSCH scheduling discussions in the work item phase, it was not intended that the DCI field size should be dynamic like this. Our understanding of the intention was that the field size should be static based on the maximum number of SLIVs amongst all rows of the configured TDRA table. While the 2nd sentence in the above clause states this, the 1st sentence applies when a single PDSCH is scheduled which leads to a dynamic field size.
Reviewing the DCI field definitions for DCI Format 1_1 (for PDSCH scheduling) and DCI Format 0_1 (for PUSCH scheduling) reveals that the above issue occurs for the following DCI fields:
1. NDI field in DCI Format 1_1 for both transport block 1 and 2
2. RV field in DCI Format 1_1 for both transport block 1 and 2
3. NDI field in DCI Format 0_1
4. RV field in DCI Format 0_1

In order to fix this problem for PDSCH scheduling, we recommend to adopt the following correction which results in a fixed size for the NDI field according to the maximum number of SLIVs amongst all rows of the configured TDRA table, regardless of whether or not one or more rows contain only a single SLIV:-	New data indicator – 1 bit if the higher layer parameter pdsch-TimeDomainAllocationListForMultiPDSCH is not configuredthe number of scheduled PDSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214].


This same correction can be applied in an analogous way to all 4 items in the above list. 
Based on the above discussion, we propose corrections to 38.212 Sections 7.3.1.1.2 and 7.3.1.2.2. The text of the CR is copied into the Appendix of this document for convenience.
[bookmark: _Toc127540967]Adopt draft Rel-17 CR to 38.212 Sections 7.3.1.1.2 and 7.3.1.2.2 in [1]
We observe that the problem of dynamically varying NDI and RV field size for multi-PUSCH scheduling of slot-wise contiguous PDSCHs also exists in Rel-16 specifications (see 38.212 v16.10.0). We think that it would be useful for RAN1 to discuss to fix this issue in Rel-16. It is apparent from the RRC configuration that configuring a row with single SLIV in MultiPUSCH TDRa table is supported. Therefore, RAN1 can discuss a Rel-16 CR that would realize fixed size for the NDI and RV fields for DCI Format 0_1.
[bookmark: _Toc127540968]RAN1 to discuss a Rel-16 CR for adopting similar changes as the proposed Rel-17 CR.
2.2	PDCCH validation for DL SPS and UL grant Type 2
In 38.213 Section 10.2, there is the following textA UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or a configured UL grant Type 2 PDCCH if
-	the CRC of a corresponding DCI format is scrambled with a CS-RNTI provided by cs-RNTI or a G-CS-RNTI provided by g-cs-RNTI, and
-	the new data indicator field in the DCI format for the enabled transport block is set to '0', and
-	the DFI flag field, if present, in the DCI format is set to '0', and
-	the time domain resource assignment field in the DCI format indicates a row with single SLIV, and
-	if validation is for scheduling activation and if the PDSCH-to-HARQ_feedback timing indicator field in the DCI format is present, the PDSCH-to-HARQ_feedback timing indicator field does not provide an inapplicable value from dl-DataToUL-ACK-r16. 



As discussed in Section 2.1 of this document, the NDI field of DCI 0_1 and the NDI field for each enabled transport block in DCI 1_1 should have length determined by the maximum number of SLIVs amongst all rows of the TDRA table in case multi-PxSCH scheduling with single DCI. To account for this, the above highlighted text should be changed to “set to all ‘0’s”.
[bookmark: _Toc127540969]Adopt draft Rel-17 CR to 38.213 Section 10.2 in [2]
We observe that the same problem for SPS and CG Type 2 also exists in Rel-16. In addition, our understanding of Rel-16 multi-PUSCH scheduling is that the TDRA table can have one or more rows with a single SLIV according to 38.331. This means that the text highlighted in cyan above would also need to be added to Rel-16 specfications for consistency with 38.331.
[bookmark: _Toc127540970]RAN1 to discuss a Rel-16 CR for adopting similar changes as the proposed Rel-17 CR.
[bookmark: _Toc101615138]Conclusion
In this paper we propose the following:
Proposal 1	Adopt draft Rel-17 CR to 38.212 Sections 7.3.1.1.2 and 7.3.1.2.2 in [1]
Proposal 2	RAN1 to discuss a Rel-16 CR for adopting similar changes as the proposed Rel-17 CR.
Proposal 3	Adopt draft Rel-17 CR to 38.213 Section 10.2 in [2]
Proposal 4	RAN1 to discuss a Rel-16 CR for adopting similar changes as the proposed Rel-17 CR.
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Appendix A – Draft CR to 38.212
*** Unchanged text omitted ***
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354][bookmark: _Toc45209271][bookmark: _Toc51852445][bookmark: _Toc121820484]7.3.1.1.2	Format 0_1
*** Unchanged text omitted ***
-	New data indicator – 1 bit if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is not configuredthe number of scheduled PUSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PUSCH among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214].
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is not configuredthe number of scheduled PUSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
*** Unchanged text omitted ***
[bookmark: _Toc19798779][bookmark: _Toc26467250][bookmark: _Toc29326612][bookmark: _Toc29327762][bookmark: _Toc36045952][bookmark: _Toc36046212][bookmark: _Toc36046358][bookmark: _Toc45209275][bookmark: _Toc51852449][bookmark: _Toc121820488]7.3.1.2.2	Format 1_1
*** Unchanged text omitted ***
For transport block 1: 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit if the higher layer parameter pdsch-TimeDomainAllocationListForMultiPDSCH is not configuredthe number of scheduled PDSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214].
-	Redundancy version – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the higher layer parameter pdsch-TimeDomainAllocationListForMultiPDSCH is not configuredthe number of scheduled PDSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PDSCHs among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
For transport block 2 (only present if maxNrofCodeWordsScheduledByDCI equals 2): 
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
-	New data indicator – 1 bit if the higher layer parameter pdsch-TimeDomainAllocationListForMultiPDSCH is not configuredthe number of scheduled PDSCH indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PDSCH among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214].
-	Redundancy version – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the higher layer parameter pdsch-TimeDomainAllocationListForMultiPDSCH is not configuredthe number of scheduled PDSCH indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PDSCHs among all entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34. 
*** Unchanged text omitted ***
Appendix B – Draft CR to 38.213
*** Unchanged text omitted ***
[bookmark: _Toc12021487][bookmark: _Toc20311599][bookmark: _Toc26719424][bookmark: _Toc29894859][bookmark: _Toc29899158][bookmark: _Toc29899576][bookmark: _Toc29917313][bookmark: _Toc36498187][bookmark: _Toc45699214][bookmark: _Toc122000473]10.2	PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or a configured UL grant Type 2 PDCCH if
-	the CRC of a corresponding DCI format is scrambled with a CS-RNTI provided by cs-RNTI or a G-CS-RNTI provided by g-cs-RNTI, and
-	the new data indicator field in the DCI format for the enabled transport block is set to '0', and
-	the DFI flag field, if present, in the DCI format is set to all '0's, and
-	the time domain resource assignment field in the DCI format indicates a row with single SLIV, and
-	if validation is for scheduling activation and if the PDSCH-to-HARQ_feedback timing indicator field in the DCI format is present, the PDSCH-to-HARQ_feedback timing indicator field does not provide an inapplicable value from dl-DataToUL-ACK-r16. 
*** Unchanged text omitted ***
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