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1 Introduction
In RAN1#94bis meeting, the issue 2.6 of [1] will be revisited in RAN1#95 meeting. And the conclusion of issue 2.6 from offline discussion was made as follows:

Conclusion from offline: The DCI size matching is incomplete for format 1-0 in 38.212:
· In case the DCI size budgets are not met, DCI format 1-0 in USS will not pad/truncate to match the size of DCI format 1-0 in CSS. 
· The order of procedures for alignment among different DCI format sizes to avoid different outcomes due to different orders, needs to be clarified.

· R1-1812059 illustrates the problem. 
In this contribution, we provide our views on whether clarification is needed for DCI format 1_0.  Based on our observation, there is no further clarification needed for DCI size matching of DCI format 1_0 in case the DCI size budgets are not met.
2 Discussion
DCI format 0_0
In  the latest version of draft CR 38.212 [3], the information bits of DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-RNTI comprises 21 bits (assuming that the UL/SUL indicator is present) and the number of bits needed for frequency domain resource assignment field determined by the following rules
· Based on active UL BWP, in case the DCI format 0_0 monitored in USS and the DCI size budgets are met
· Otherwise, based on initial UL BWP.
For DCI format 0_0 with CRC scrambled by TC-RNTI, the information bits comprises 21 bits (assuming that the UL/SUL indicator is present) and the number of bits needed for frequency domain resource assignment determined by initial UL BWP. Therefore, there are two potential DCI sizes of DCI format 0_0 for scheduling the same serving cell. Defining that size1 and size2 to represent two potential DCI sizes of DCI format 0_0, where size1 and size2 are given by 21 bits plus the number of bits needed for frequency domain resource assignment field determined by initial UL BWP and by active UL BWP respectively.
DCI format 1_0
In [3] the information bits of DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-RNTI comprises 28 bits and the number of bits needed for frequency domain resource assignment field determined by the following rules

· Based on active DL BWP in case the DCI format 0_0 monitored in USS and the DCI size budgets are met

· Otherwise, based on initial DL BWP/CORESET#0.

For DCI format 1_0 with CRC scrambled by P-RNTI/SI-RNTI/RA-RNTI/TC-RNTI , the information bits comprises 28 bits and the number of bits needed for frequency domain resource assignment field determined by initial DL BWP/CORESET#0. Therefore, there are two potential DCI sizes of DCI format 1_0 for scheduling the same serving cell. We further define SIZE1 and SIZE2 to represent two potential DCI sizes of DCI format 1_0, where SIZE1 and SIZE2 are given by 28 bits plus the number of bits needed for frequency domain resource assignment field determined by initial DL BWP/CORESET#0 and by active DL BWP respectively.

DCI size alignment
In RAN1#AH_1801 meeting, the agreement related to DCI size alignment was made as follows
	Agreements:
· DCI format 0_1 and 1_1 are monitored only in USS.
· DCI format 0_0 and 1_0 are monitored in CSS.
· DCI format 0_0 and 1_0 can be monitored in USS.
· They have the same DCI payload size.
· One of the following is configured by RRC signaling for the USS:
· Monitoring DCI format 0_1 and 1_1 only
· Monitoring DCI format 0_0 and 1_0 only


According to this agreement, DCI format 0_0 and 1_0, i.e., fallback DCI, can be monitored in CSS and they have the same DCI payload size. DCI format 0_0 and 1_0, i.e., fallback DCI, can be monitored in USS and they have the same DCI payload size.
· Case1: fallback DCI monitored in CSS
In the DCI format 0_0 and 1_0 monitored in CSS case, at first UE knowns the information bits of DCI format 0_0 and 1_0 are size1 and SIZE1, respectively. Then, in order to alleviate UE’s overhead of DCI detection, they should have the same DCI payload size, i.e., size1 of DCI format 0_0 monitored in CSS should align the size of SIZE1 of DCI format 1_0 monitored in CSS. In 38.212, the descriptions of DCI size alignment are listed below

	In 7.3.1.1.1 Format 0_0 of 38.212:
If DCI format 0_0 is monitored in common search space and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
If DCI format 0_0 is monitored in common search space and if the number of information bits in the DCI format 0_0 prior to padding is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 equals to the size of the DCI format 1_0.


· Case2: fallback DCI monitored in USS and the DCI size budgets are met
In the DCI format 0_0 and 1_0 monitored in USS and the DCI size budgets are met case, at first UE knows the information bits of DCI format 0_0 and 1_0 are size2 and SIZE2, respectively. Then, in order to alleviate UE’s overhead of DCI detection, they should have the same DCI payload size, i.e., size2 of DCI format 0_0 monitored in USS should align the size of SIZE2 of DCI format 1_0 monitored in USS if size 2 is less than SIZE2 or SIZE2 of DCI format 1_0 monitored in USS should align the size of size2 of DCI format 0_0 monitored in USS if SIZE2 is less than size2. In 38.212, the descriptions of DCI size alignment are listed below
	In 7.3.1.1.1 Format 0_0 of 38.212:
If DCI format 0_0 is monitored in UE specific search space and satisfies both of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in UE specific search space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
In 7.3.1.2.1 Format 1_0 of 38.212
If DCI format 1_0 is monitored in UE specific search space and satisfies both of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 1_0 prior to padding is less than the payload size of the DCI format 0_0 monitored in UE specific search space for scheduling the same serving cell, zeros shall be appended to the DCI format 1_0 until the payload size equals that of the DCI format 0_0.


· Case3: fallback DCI monitored in USS and the DCI size budgets are not met
In the DCI format 0_0 and 1_0 monitored in USS and the DCI size budgets are not met case, recalling that the number of bits in frequency domain resource assignment filed for DCI format 0_0 and 1_0 are based on initial UL BWP and initial DL BWP/CORESET#0 instead of active UL BWP and active DL BWP, respectively. Therefore, at first UE knows the information bits of DCI format 0_0 and 1_0 are size1 and SIZE1, respectively. In other worlds, the number of information bits of DCI format 0_0/1_0 monitored in USS is the same as the number of information bits of DCI format 0_0/1_0 monitored in CSS if the DCI size budgets are not met.
Observation 1: In case the DCI size budgets are not met, the number of information bits of DCI format 0_0 monitored in USS is the same as the number of information bits of DCI format 0_0 monitored in CSS.

Observation 2: In case the DCI size budgets are not met, the number of information bits of DCI format 1_0 monitored in USS is the same as the number of information bits of DCI format 1_0 monitored in CSS.

Then, in order to alleviate UE’s overhead of DCI detection, they should have the same DCI payload size, i.e., size1 of DCI format 0_0 monitored in USS should align the size of SIZE1 of DCI format 1_0 monitored in USS or the size of SIZE1 of DCI format 1_0 monitored in CSS. In 38.212, the descriptions of DCI size alignment are listed below
	In 7.3.1.1.1 Format 0_0 of 38.212:
If DCI format 0_0 is monitored in UE specific search space but does not satisfy at least one of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
If DCI format 0_0 is monitored in UE specific search space but does not satisfy at least one of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 0_0 prior to padding is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 equals to the size of the DCI format 1_0.


In the DCI size budgets are not met case, the DCI size alignment of DCI format 0_0 monitored in USS has been captured in 38.212, i.e., to match the size of DCI format 1_0 monitored in CSS. In RAN1#94bis meeting, the issue related to DCI size alignment of DCI format 1_0 monitored in USS was discussed due to the behaviour of DCI size alignment is incomplete for DCI format 1_0.  Therefore, there are two proposals in the issue 2.6 of [1] to solve this issue.

	Proposal 1 for TP:
-------------------------------------Start of Text Proposal for 38.212--------------------------------------
7.3.1.2.1
Format 1_0
[Remove unchanged text]

If DCI format 1_0 is monitored in UE specific search space but does not satisfy at least one of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 1_0 monitored in the UE specific search space prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, zeros shall be appended to the DCI format 1_0 monitored in the UE specific search space until the payload size equals that of the DCI format 1_0 monitored in the common search space..

If DCI format 1_0 is monitored in UE specific search space but does not satisfy at least one of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
and if the number of information bits in the DCI format 1_0 monitored in the UE specific search space prior to padding is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bit-width of the frequency domain resource allocation field in the DCI format 1_0 monitored in the common search space is reduced by truncating the first few most significant bits such that the size of DCI format 1_0 monitored in the UE specific search space equals to the size of the DCI format 1_0 monitored in the common search space.
If DCI format 1_0 is monitored in UE specific search space and satisfies both of the following 
-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
[Remove unchanged text]
-------------------------------------End of Text Proposal for 38.212--------------------------------------
Proposal 2 for TP:
-------------------------------------Start of Text Proposal for 38.212--------------------------------------
7.3.1.2.1
Format 1_0
[Remove unchanged text]

If DCI format 1_0 is monitored in UE specific search space but does not satisfy at least one of the following 

-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 

-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell

set the payload size and fields for DCI format 1_0 monitored in UE specific search space same as that of the DCI format 1_0 monitored in common specific search space.

If DCI format 1_0 is monitored in UE specific search space and satisfies both of the following 

-
the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 

-
the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell

 [Remove unchanged text]
-------------------------------------End of Text Proposal for 38.212--------------------------------------


We can see that the purpose of these two proposals is to build a connection between the DCI format 1_0 monitored in USS and the DCI format 1_0 monitored in CSS if the DCI size budgets are not met. However, based on our observation 2, in case the DCI size budgets are not met, the size of the DCI format 1_0 monitored in USS is already the same as the size of the DCI format 1_0 monitored in CSS. Therefore, we have following proposal
Proposal: In case the DCI size budgets are not met, no further clarification is needed for DCI size alignment between the DCI format 1_0 monitored in USS and the DCI format 1_0 monitored in CSS.
3 Conclusion
In this contribution, we discuss whether clarification is needed for DCI format 1_0 if the DCI size budgets are no met. Based on the discussion, we have the following observations and proposal.
Observation 1: In case the DCI size budgets are not met, the number of information bits of DCI format 0_0 monitored in USS is the same as the number of information bits of DCI format 0_0 monitored in CSS.

Observation 2: In case the DCI size budgets are not met, the number of information bits of DCI format 1_0 monitored in USS is the same as the number of information bits of DCI format 1_0 monitored in CSS.

Proposal: In case the DCI size budgets are not met, no further clarification is needed for DCI size alignment between the DCI format 1_0 monitored in USS and the DCI format 1_0 monitored in CSS.
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