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1	Introduction
In this contribution, we focus on the operation of fall-back DCI format, the configurability of general DCI format, and padding of DCI formats.
Following agreements related to DCI formats and sizes are available:
Agreements:
· At least two DCI sizes are defined.
· One DCI size, which is at least for the purpose of fallback.
· FFS: for other purposes.
· One DCI size depending on configuration
· FFS: whether both DL and UL have the same size or different.
· FFS: for group-common DCI/PDCCH
· Note: the UE is not necessarily required to monitor two DCI sizes at the same monitoring occasion
Agreements:
· In a given CORESET
· Alt 1: different DCI formats
· Alt 2: different search spaces
· can have different monitoring periodicities.
· FFS which one
Agreements:
· For multiple DCI formats with the same DCI size of a same RNTI, an explicit identifier is included in the respective DCI format to distinguish them
· Note: the same DCI size may come from a few (but not a large number of) zero-padding bits at least in UE-specific search space

2	On padding in DCI formats  
In the RAN1#90b, companies agreed to support small-scale padding. This padding could be used to align UL and DL DCI format sizes. Or align DCI format sizes scheduling different BWPs. Furthermore, to reduce number of BDs, it would be beneficial to align DCI format sizes scheduling slots and mini-slot, which could have different features configured. For example, slot DCI format could use CBG and 2CWs and mini-slot DCI formats could be configured without CBG and 1CW, resulting in large payload difference. We note that large-scale padding results in worse performance (and may result in increase of used AL), however if the padding bits can be used as known information, the loss due to padding can be reduced as shown in [1]. The maximum number of bits that can be padded Pmax depends on the payload of the padded DCI format, the Pmax should be decided in coding session.    

Proposal-1: A DCI format can be configured with up to Pmax padding bits. FFS Pmax



3	Fallback DCI format design
The fall-back DCI format is needed whenever the DCI fields in general DCI format are re/configured. Therefore, gNB should be allowed to transmit the fall-back DCI on any USS and CSS (if present in the BWP) of a BWP to avoid unnecessary retune to initial BWP. The size of RA field in fall-back DCI format should depend on BWP size where the fall-back DCI format has been transmitted, this to ensure compactness of the DCI format. The size of BWP is known to UE, either by MIB/RMSI configuration (in case of initial BWP) or by dedicated RRC. The fall-back DCI would not need to support cross-BWP scheduling (i.e. no BWPI present). If gNB reconfigures the dedicated BWPs, it has to switch UE’s UL and/or DL BWPs to initial BWP.  
Proposal-1: A fall-back DCI format
· can be transmitted on any BWP and any USS or CCS. 
· does not support cross-BWP scheduling
· contains RA field of size which depends on the size of the BWP, on which the fall-back DCI was transmitted 

4	General DCI format design
The size of the general DCI format, supporting cross-BWP scheduling, should not depend on value of BWPI, this reducing the number of required BDs. The only question is whether the RA field size in general DCI format is the same or different when transmitted on different BWPs. For the BWP use-case of UEs with limited capability, the RA-field should be roughly the same, as the UE would be typically configured with non-overlapping BWPs, being equal sub-bands of a wideband network carrier. For the power saving BWP use-case, there are two options 
· Alt1: The RA field in DCI is corresponding to the largest required RA-field size across the configured BWPs. 
· Alt2: The RA field in DCI is determined by the required RA-field size of the BWP where the DCI is transmitted.

The Alt 1 has two advantages. Firstly, the UE can be scheduled always in the full band of BWP by means of cross-BWP scheduling. The gNB may align CORESETs of narrow BWP and wide BWP, this enables the reliable BWP switching between narrow and wide BWP. The one disadvantage is that the DCI formats on the narrow BWP would be a little bit larger, but since wide BWP has large RBG size and narrow BWP has small RBG size, the difference will not be significant. For example, according our proposal on RBG sizes in NR [2], in the extreme case, if narrowest BWP would be 25 PRBs (5Mhz) with RBG=2 (Config 1) and the widest BW would be 270RB (50MHz) with RBG=16 (Config 2). Then the narrowest BWP would require 13bits for bitmap and the largest BW would require 17bits, which is relatively small difference, and performance due to padding would be negligible.
Proposal-2: The RA field in general scheduling DCI format is determined by the largest required RA-field size across the configured BWPs (Alt 1), DL BWPs for a DL assignment and UL BWPs for a UL grant. If the number of bits X required for scheduling the BWP is smaller than RA field size in scheduling DCI, the UE extracts X least significant bits of the RA field.  
Next issue is the size of BWPI field itself. Considering that the CIF field is 3bits irrespective of the number of configured cells, we think that BWPI should be always 2bits, if at least one dedicated BWP is configured. 
Proposal-3: The size of the BWPI field is always 2bits, if at least one user-specific/dedicated BWP has been configured with dedicated RRC.
Similar discussions as on RA field size, and BWPI field size should be carrier for other configurable fields of the general DCI format.

5	Conclusion
In this contribution, we have discussed the DCI formats in NR and have the following observations and proposals:
Proposal-1: A DCI format can be configured with up to Pmax padding bits. FFS Pmax
Proposal-1: A fall-back DCI format
· can be transmitted on any BWP and any USS or CCS. 
· does not support cross-BWP scheduling
· contains RA field of size which depends on the size of the BWP, on which the fall-back DCI was transmitted 

Proposal-2: The RA field in general scheduling DCI format is determined by the largest required RA-field size across the configured BWPs (Alt 1), DL BWPs for a DL assignment and UL BWPs for a UL grant. If the number of bits X required for scheduling the BWP is smaller than RA field size in scheduling DCI, the UE extracts X least significant bits of the RA field.  
Proposal-3: The size of the BWPI field is always 2bits, if at least one user-specific/dedicated BWP has been configured with dedicated RRC.
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