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Bckground
From RAN1 January AdHoc on NR:
Agreements:
For one carrier:
· (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP
· (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot
· Payload size for formats 0-1 and 1-1 may differ

From RAN1#92:
Agreements:
· DCI formats 0-0/1-0, 0-1, and 1-1 can have different sizes. 
· DCI formats 0-1 and 1-1 can be received in USS only. The size is determined by the active BWP.
Working assumption:
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 
· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
· FFS: how to meet the C-RNTI size and DCI size budget per slot
· align 0-1 and 1-1
· configure active BWP such that the DCI size is the same as of the initial BWP
· do not configure 0-1 and 1-1
· do not configure 0-0/1-0 in USS
· other are not precluded
· FFS: for format 0-0/1-0, how to interpret the frequency-domain field in a DCI with a size defined from a BWP with a different size than the BWP it is applied to


These agreements and working assumptions are illustrated in Table 2.1 where the DCI size for different DCI formats and search spaces are listed as a function of the currently active bandwidth part in the UE. The “initial” bandwidth part is obtained as part of the initial access. The “default” and “wide” bandwidth parts are the bandwidth parts the UE can switch between in case of bandwidth adaptation; in absence of bandwidth adaptation being configured the UE only uses the “default” bandwidth part.

[bookmark: _Ref509314781]Table 2.1: DCI sizes.
	DCI format
	USS or CSS
	Active BWP

	
	
	Initial
	Default
	“wide”

	0-0/1-0
	CSS
	Size A0

	0-0/1-0
	USS
	
	Size A1
	Size A2

	0-1
	USS
	Size B0
	Size B1
	Size B2

	1-1
	USS
	Size C0
	Size C1
	Size C2

	2-0
	CSS
	Size D (up to 128 bits)

	2-1
	CSS
	Size E (up to 126 bits)

	2-2
	CSS
	Size F

	2-3
	CSS
	



Discussion summary
DCI size budget
At the January AdHoc the following working assumption was made:
· (working assumption) At most 4 different DCI sizes are monitored by the UE per slot
· At most 3 different DCI sizes are monitored per C-RNTI per slot



Discussion:
Keep WA, “3+1” size budget
How to limit the number of DCI sizes with C-RNTI in USS
At RAN1#92, the following working assumption was made:
Working assumption:
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 
· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP


Discussion:
DCI sizes to monitor does not vary dynamically from slot-to-slot but are based on configuration and is based on CSS/USS configuration and/or active BWP.
For CSS, the WA is ok.
For USS, how to meet DCI size budget:
· Option 1:
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled
· FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
· Option 3: 
· If the active BWP has a different size than the initial BWP, and if DCI formats 0-0/1-0 are configured in USS, then the size of DCI formats 0-1 and 1-1 are aligned, otherwise they are not aligned.
The majority seems to be in favor of option 1
Note: if the DCI size budget was increased to “4+1” (or 4), then there is no need of either option 1 or 3.
Only self-scheduling has been discussed, cross-carrier scheduling has not been discussed.
Interpretation of RIV for DCI formats 0-0/1-0 with “common” RNTIs
A DCI message received in the CSS and intended to schedule data for multiple UEs, i.e., a DCI message using a “common” RNTI such as P-RNTI, SI-RNTI, or RA-RNTI, must point to the same set of resource blocks for the PDSCH payload regardless of the BWP being active in the different UEs. Obviously there RBs must be within the region of the active BWP for a UE but different UEs can have differently sized active BWPs (e.g. due to BWP adaptation). 
Discussion:
For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, [TC-RNTI,] or RA-RNTI, 
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWP.
Interpretation of RIV for DCI formats 0-0/1-0 with C-RNTI
As seen in the table in the introduction, a mechanism to convert a DCI format from one BWP size to another BWP size is required, at least for the CSS and possibly for USS depending on the option selected. Several companies proposed (variants of) the following procedure:
· Determine start (S) and length (L) from RIV based on the initial DL BWP (i.e. the BWP which was used to define the DCI size)
· Apply scaling such that S’=k1*S and L’=k2*L
· Example: k1=k2=max(1, floor(active BWP/initial BWP))
· Apply S’ and L’ to the active BWP

Discussion:
For C-RNTI in CSS: same approach as for “common” RNTIs in CSS 
For C-RNTI in USS: 
· For UL: no need for scaling (bits are available in the DCI)
· For DL: ?
Size of DCI formats 2-2 and 2-3
·  (working assumption) Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP
Discussion:
Confirm WA.




