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Introduction
In this document, we provide our views on the remaining issues for multi-cell PUSCH/PDSCH scheduling with a single DCI.
Remaining issues for multi-cell scheduling
Interpretation for Type-1A field
The bit size of DCI field(s) defined or configured as Type-1A field is determined as the maximum required field size among all cells in the set of cells. Accordingly, the total number of code-points (assumed to be M) provided by a Type-1A field could be more than what a co-scheduled cell needs. Assume the i-th co-scheduled cell requires Mi values or code-points to be provided by the Type-1A field. In general, M≥Mi for all i. With the observation that the i-th co-scheduled cell needs only Mi code-points from the Type-1A field which however provides M≥Mi code-points for all co-scheduled cells, there are three design options in the interpretation of excessive code-points: 
· Option-1: For i-th co-scheduled cell, all M code-points provided by the Type-1A field are valid. There can be multi-to-one code-point mapping to map M code-points to Mi values. Examples to implement Option-1 include: 
· Example 1-1: Use modulo operation of (m mod Mi) to determine reference to one of Mi values from the value m indicated by the Type-1A field. If Mi equals to 2k for an integer k, this modulo operation is equivalent to using k LSB bits in the Type-1A field.   
· Example 1-2: The excessive M-Mi code-points are mapped to a fixed value that is referred to by one of Mi code-points. In other words, (Mi-1) code-points have one-to-one mapping, while the other (M-Mi+1) code-points have (M-Mi+1)-to-one mapping. 
· Option-2: For i-th co-scheduled cell, only Mi out of M code-points provided by the Type-1A field are valid in providing one-to-one code-point mapping, and the remaining M-Mi code-points provided by the Type-1A field are considered invalid when being applied to i-th co-scheduled cell. Example to implement Option-2 include: 
· Example 2-1: Ignore the value indicated by the Type-1A field if the indication goes beyond Mi. 
· Option-3: As a combination of Option-1 and Option-2, there can be at least one invalid code-point among M code-points, and meanwhile there is at least one multi-to-one mapping from some of M code-points to one of Mi values.
· Example 3-1 (FL proposal 3-5rev1 in RAN1 #114bis): Use LSBs for the cell which requires smaller size for BWP indicator field, and ignore the invalid value within LSBs which happens when Mi is not equal to 2k for an integer k.   
The problem in having invalid code-point in the Type-1A field indication is the further clarification of the UE behavior. The code-point being invalid in the Type-1A field can have two consequences: 
· [bookmark: _GoBack]Consequence #1: If the Type-1A field indicates an invalid value for i-th co-scheduled cell, the whole piece of scheduling information contained in DCI 0_3/1_3 for i-th co-scheduled cell is considered invalid. However, this creates another condition, other than invalid FDRA field, to identify the invalid scheduling, which generates more complexity to the existing specification logic. 
· Consequence #2: If the Type-1A field indicates an invalid value for i-th co-scheduled cell, the whole piece of scheduling information contained in DCI 0_3/1_3 for i-th co-scheduled cell is considered valid, with the corresponding valid Type-1A information received most recently. However, this philosophy makes the DCI 0_3/1_3 reception to be somehow memorized, instead of memory-less. This is a big impact to DCI framework, and should not be made in maintenance phase. 
Therefore, it is in our view that RAN1 should not further consider Option-2 and Option-3. For Option-1, we prefer the modulo-based method (Example 1-1) given it does not require further RAN1 discussions on a “default” reference and does not require Mi to be in form of 2k.
Proposal 1: For a Type-1A field indicating a value m, the reference to an actual indicated value is determined as (m mod Mi), where Mi is the number of indicated values that the i-th co-scheduled cell needs from the Type-1A field.
SCell dormancy/de-activated
SCell dormancy indication Case 2 for DCI format 1_3 is agreed in RAN1 #114bis meeting. The following TP could be considered. Only Type-2 field for the cell with invalid FDRA can be reused for dormancy indication. The total bit size (N) of the reused field may be smaller than the total number of configured SCells. The cells which could be indicated to dormancy with indication Case 2 are the cells with smallest N cell-ID. If the cells other than the cells with smallest N cell-ID need to be indicated to dormancy, legacy DCI format can be used.
	7.3.1.2.4	Format 1_3
-	SCell dormancy indication - 0 bit if higher layer parameter dormancyDCI-1-3 or dormancyGroupWithinActiveTime is not configured; otherwise 1, 2, 3, 4, or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to the last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
If one-shot HARQ-ACK request is not present or set to '0' and if HARQ-ACK retransmission indicator is not present or set to ‘0’, SCell dormancy indication can be provided by a DCI format 1_3 on PCell by repurposing below fields corresponding to a cell with smallest cell index with invalid FDRA values; 
-	Modulation and coding scheme of transport block 1 
-	New data indicator of transport block 1 
-	Redundancy version of transport block 1 
-	HARQ process number 


Proposal 2: The TP for SCell dormancy indication should be included.

Coverage enhancement with MCE
In RAN1 #114bis meeting, the following proposal was discussed.
	Proposal 1-1rev1(combined with Proposal 1-4):
· Not support the combination of DCI format 0_3 and Rel-17/18 PUSCH coverage enhancements (DWS, TBoMS, Available Slot counting, DM-RS bundling).


The purpose for MC-enh is to reduce the overall overhead of PDCCH from cell-wise perspective. But from perspective of one single DCI 0_3, its payload size can be much larger than that of DCI 0_0/0_1/0_2, which may impact the coverage of DCI 0_3. Further, DCI 0_3 was designed without taking coverage as one of optimization targets. Instead, the co-scheduled cell could also be configured with scheduling by legacy DCI format, to which the coverage enhancement techniques can apply. Therefore, it is not necessary to combine coverage enhancement into DCI format 0_3.
Proposal 3: Do not support in Rel-18 the combination of DCI format 0_3 and Rel-17/18 PUSCH coverage enhancements (DWS, TBoMS, Available Slot counting, DM-RS bundling).
Conclusion
Proposal 1: For a Type-1A field indicating a value m, the reference to an actual indicated value is determined as (m mod Mi), where Mi is the number of indicated values that the i-th co-scheduled cell needs from the Type-1A field. 
Proposal 2: The following TP for SCell dormancy indication should be included.
	7.3.1.2.4	Format 1_3
-	SCell dormancy indication - 0 bit if higher layer parameter dormancyDCI-1-3 or dormancyGroupWithinActiveTime is not configured; otherwise 1, 2, 3, 4, or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to the last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
If one-shot HARQ-ACK request is not present or set to '0' and if HARQ-ACK retransmission indicator is not present or set to ‘0’, SCell dormancy indication can be provided by a DCI format 1_3 on PCell by reusing below fields corresponding to a cell with smallest cell index with invalid FDRA values;
-	Modulation and coding scheme of transport block 1 
-	New data indicator of transport block 1 
-	Redundancy version of transport block 1 
-	HARQ process number



Proposal 3: Do not support in Rel-18 the combination of DCI format 0_3 and Rel-17/18 PUSCH coverage enhancements (DWS, TBoMS, Available Slot counting, DM-RS bundling).
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