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Introduction
This contribution gives some considerations for the remaining issues of PDCCH design on URLLC [1].
DCI format(s) for URLLC
DCI size alignment
For three questions discussed in DCI size alignment, we support the optional 1, which is one zero-padding bit is added to the DCI format 0_2/1_2 or DCI format 0_1/1_1.
Question 1: How to distinguish DCI format 0_2/1_2 and DCI format 0_0/1_0? 
· Option 1: One zero-padding bit is added to the new DCI formats to differentiate the new DCI formats monitored in USS and Rel-15 fallback DCI formats monitored in another USS.   
Question 2: How to distinguish DCI format 0_2/1_2 monitored in USS and DCI format 0_1/1_1 in another USS? 
· Option 1: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate the new DCI formats monitored in USS and Rel-15 non-fallback DCI formats monitored in another USS.   
Question 3: How to distinguish DCI format 0_2/1_2 and DCI format 0_1/1_1 monitored in the same USS if they are configured? 
· Option 1: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate the new DCI formats and Rel-15 non-fallback DCI formats monitored in the same USS.   
The main concern for Option 1 of Question 1/2/3 is gNB can configure different size of DCI format 0_2/1_2 with DCI format 0_0/1_0 and DCI format 0_1/1_1 in USS. It is useless to discuss these differential solutions. However, we have already supported the zero-padding bit in Rel-15 to differential DCI format 0_1/1_1 and DCI format 0_0/1_0, since they can have the same payload size. Furthermore, considering many RRC parameters were introduced in Rel-16 to configure the size of each field in DCI format 0_2/1_2, there would be more possibility that DCI format 0_2/1_2 and 0_0/1_0 have the same size, and DCI format 0_2/1_2 and 0_1/1_1 have the same size.  So the Option 1 for question 1/2/3 can provide more flexibility from this aspect. 
Proposal 1. Support the following Options for DCI size alignment:
· Option 1: One zero-padding bit is added to the new DCI formats to differentiate the new DCI formats monitored in USS and Rel-15 fallback DCI formats monitored in another USS.   
· Option 1: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate the new DCI formats monitored in USS and Rel-15 non-fallback DCI formats monitored in another USS.   
· Option 1: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate the new DCI formats and Rel-15 non-fallback DCI formats monitored in the same USS.   

Determination of DCI field sizes for the case of one DCI format supports two HARQ-ACK codebooks 
In the RAN1#99 meeting, the following working assumption was made:
Working assumption:
When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

CBGTI in DCI format 0_1
Several contributions suggested to delete corresponding width of CBGTI field in DCI format 0_1, since two HARQ-ACK codebook have no relationship with CBG transmission of PUSCH. We also agree with this point and proposal to remove this part in WA and spec in [1]
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758]7.3.1.1.2	Format 0_1
<Unchanged text is omitted>
-	CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter reportTriggerSize.
-	CBG transmission information (CBGTI) – 0 bit if higher layer parameter codeBlockGroupTransmission for PUSCH is not configured or if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1; otherwise, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH. 
[When two HARQ-ACK codebooks are configured for the same serving cell, if the bit width of the CBG transmission information in DCI format 0_1 for one HARQ-ACK codebook is not equal to that of the CBG transmission information in DCI format 0_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are inserted to smaller CBG transmission information until the bit width of the CBG transmission information in DCI format 0_1 for the two HARQ-ACK codebooks are the same.]
-	PTRS-DMRS association – number of bits determined as follows
<Unchanged text is omitted>
PUCCH resource indicator
In RAN1 100b-e, it was proposed to align the length of PUCCH resource indicator field for the two HARQ-ACK codebooks. We do not agree with this proposal. Because PUCCH resource indicator field is quite different with other fields in the working assumption which sizes depend on other configurations, including:
· The length of PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_2 is determined by the number of provided values in dl-DataToUL-ACK-ForDCI-Format1-2-r16, which is a sequence of K1 values.
· The length of Beta offset indicator in DCI format 0_2 is determined by the configuration of semi static or dynamic beta offset, and the number of offsets configured by dynamic-ForDCIFormat0_2.
· The length of CBGTI in DCI format 1_1 is determined by the enable or disable of CBG (re)transmissions.
· The two HARQ-ACK codebooks can be configured with different HARQ-ACK type, such as one use Type-1 HARQ-ACK codebook type and the other use the Type-2 HARQ-ACK codebook type. In this case, the size of DAI field should be aligned
However, the length of PUCCH resource indicator field is determined by higher layer parameter Numberofbits-forPUCCHresourceindicator-ForDCIFormat1_2. If DCI format 1_2 is configured to support two HARQ-ACK codebooks, the configuration of Numberofbits-forPUCCHresourceindicator-ForDCIFormat1_2 should be same for two HARQ-ACK codebooks. The reason is the bit width is explicitly configured, it is wired to configured different values and then aligned them in the later step. And gNB should configure proper values for the PUCCH resource indicators. 

Proposal 2. Confirm the WA with the update of delete DCI format 0_1 in WA.
When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI 
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)
Proposal 3. When the UE is configured with two HARQ-ACK codebooks, DCI format 1_2 is configured to support two HARQ-ACK codebooks, the UE does not expect different values of Numberofbits-forPUCCHresourceindicator-ForDCIFormat1_2 for the two HARQ-ACK codebooks.
Increased PDCCH monitoring capability
Enhanced PDCCH monitoring capability for cross-carrier scheduling
In RAN1 100b-e, Rel-16 PDCCH monitoring capability for cross-carrier scheduling case were proposed in contributions. Two alternatives were proposed:  
· Alt-1: Both the scheduling cell and scheduled cell for cross-carrier scheduling are restricted to be configured the same PDCCH monitoring capability (i.e., Rel-15 PDCCH monitoring capability or Rel-16 PDCCH monitoring capability) , and provided the same combination when Rel-16 PDCCH monitoring capability is configured, 
· Alt-2: The calculations of and are based on the number of scheduled cells whose scheduling cells are configured with the same PDCCH monitoring capability and provided the same combination (X, Y) when Rel-16 PDCCH monitoring capability is configured.
PDCCH monitoring capability for scheduled cell
One issue is when Rel-16 PDCCH monitoring capability is configured per cell, whether it can be different between scheduling cell and scheduled cell. From our point of view, PDCCH monitoring capability for scheduled cell should be same as scheduling cell. Because the SCS of scheduling cell is reused for the determination of BDs/non-overlapped CCEs limits for scheduled cell. Search space sets of scheduled cell also implicitly associated with the same index of search space sets of scheduled cell, thus they have the same search space monitoring occasions. So it would be straight forward that scheduling cell and scheduled cell for cross-carrier scheduling should be configured the same PDCCH monitoring capability.
Proposal 4. Scheduling cell and scheduled cell for cross-carrier scheduling should be configured as the same PDCCH monitoring capability
Span pattern of scheduled cell
For cross-carrier scheduling, the search spaces of scheduled cell are the sub-set of search spaces of scheduling cell. Considering  is a maximum duration among durations of corresponding CORESETs of scheduling cell that are used by search spaces of scheduled cell,  of scheduled cell may be different with  of scheduling cell. Thus, the span pattern of scheduling cell may be different with scheduled cell, if span patterns are determined for scheduling and scheduled cell respectively. However,  of scheduled cell is always small or equal to  of scheduling cell. Considering the UE is expected to monitor PDCCH according to the combination  associated with the largest maximum number of C and M, the span pattern of scheduled cell can be same as scheduling cell.
Proposal 5. Span pattern of scheduled cell is the same as scheduling cell.
Furthermore, the BD limits  and non-overlapped CCE limits for a scheduled cell can reuse the formula of same carrier scheduling, using SCS configuration of scheduling cell.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we have the following observations and proposals.
Proposal 1. Support the following Options for DCI size alignment:
· Option 1: One zero-padding bit is added to the new DCI formats to differentiate the new DCI formats monitored in USS and Rel-15 fallback DCI formats monitored in another USS.   
· Option 1: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate the new DCI formats monitored in USS and Rel-15 non-fallback DCI formats monitored in another USS.   
· Option 1: One zero-padding bit is added to DCI format 0_1/1_1 to differentiate the new DCI formats and Rel-15 non-fallback DCI formats monitored in the same USS.   
Proposal 2. Confirm the WA with the update of delete DCI format 0_1 in WA.
When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 
· PDSCH-to-HARQ_feedback timing indicator 
· Beta offset indicator 
· DAI 
· CBGTI & CBGFI (if configured for low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)
Proposal 3. When the UE is configured with two HARQ-ACK codebooks, DCI format 1_2 is configured to support two HARQ-ACK codebooks, the UE does not expect different values of Numberofbits-forPUCCHresourceindicator-ForDCIFormat1_2 for the two HARQ-ACK codebooks.
Proposal 4. Scheduling cell and scheduled cell for cross-carrier scheduling should be configured the same PDCCH monitoring capability
Proposal 5. Span pattern of scheduled cell is the same as scheduling cell.
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