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1. Introduction
Regarding DCI sizes, the followings have been agreed in RAN1 NR-AH1801 and RAN1#92 [1][2]: 
	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
Working assumption:
· Sizes of all DCI bitfields in DCI formats 0-1 and 1-1 in USS determined by current BWP. Data transmitted on the BWP indicated by the BWP index. If the BWP index activates another BWP, transform as follows:
· Zero-pad too small bitfields to match the new BWP
· Truncate too large bitfields to match the new BWP
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



In this contribution, we discuss remaining issues related to DCI contents and formats.  

2. DCI format 0_0 and DCI format 1_0 design
2.1. DCI format size alignment
PDCCH transmitted on CSS can be used to convey broadcast message such as system information, paging, and RAR. Depending on the type of the information, the idle UEs can monitor the PDCCH candidates mapped on CSS. In this case, it is necessary to keep the size of the DCI format 1_0/0_0 in CSS constant. To be specific, no padding is assumed for DCI format 1_0 if it is scheduled in CSS. For example, in initial DL BWP, the size of the DCI format 1_0 will be determined based on the initial DL BWP. To maintain the same DCI size, it is necessary not to change the size of the DCI format 1_0 by padding. In case, if the required size of the DCI format 0_0 is larger than the DCI format 1_0 due to for example larger bandwidth, it is assumed that necessary truncation is done such that the DCI format 1_0 and 0_0 can be aligned. This is also essential for non-initial DL BWP as the size of the DCI format 1_0 can be different among UEs with different UL BWPs. If DCI format 1_0 size is changed based on a UE’s active UL BWP, it will impact on other UEs. In this sense, it seems necessary to fix the size of the DCI format 1_0 when it’s scheduled in CSS. Alternatively, it can be considered that it is not expected that configurations to make the required payload size of DCI format 0_0 is larger than that of DCI format 1_0. 
Proposal 1: For the size determination of DCI format 1_0/0_0 in CSS, no padding is assumed for the DCI format 1_0. 
Proposal 2: Confirm the following WA:
· 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 

Unlike CSS, as there is no impact on other UEs in USS, the DCI size can be determined by the maximum between the sizes of the DCI format 1_0 and 0_0 in USS. In other words, padding can be done on either the DCI format 1_0 or 0_0 to align the size if they are scheduled in USS. However, it is necessary to consider how to handle the case where the size of DCI format 1_0/0_0 increases dynamically due to UE’s active UL BWP switching. To be specific, it needs to define when the size of the DCI format 1_0/0_0 changes after UE’s active UL BWP switching. Alternatively, to keep the size of DCI format 1_0/0_0 mapped on USS constant, it can be considered that it is not expected that configurations to make the required payload size of DCI format 0_0 is larger than that of DCI format 1_0. Considering that in general format 0_0 is smaller than format 1_0, it is okay to assume that format 1_0 and 0_0 align their size to the larger one among them. It is up to the network to handle the ambiguity case when format 0_0 becomes larger. 
Proposal 3: RAN1 decides whether the size of the DCI format 1_0/0_0 in USS can be changed dynamically depending on UE’s active UL BWP or not.

2.2. RB numbering for resource allocation
As CSS should be able to be shared among UEs configured with different BWPs (e.g., narrowband UEs and wideband UEs), and between BWPs of a single UE (e.g., narrowband and wideband bandwidth parts), it is not desirable to assume that the size of the DCI format 1_0 varies according to UE’s active DL BWP. According to this issue, it is discussed and agreed that the size of DCI format 1_0/0_0 in CSS is given by the initial DL BWP as working assumption. 
As well as the DCI format size, RB numbering for resource allocation also needs to be independent on UE’s active DL BWP. If the first RB index for the RB numbering is the same as the first RB index of UE’s active DL BWP, CSS cannot be shared between multiple UEs configured with different starting RB index of the BWP. In this case, it can be considered that the CORESET associated with the CSS can be used for reference point of the RB numbering for resource allocation. To be specific, RB numbering for resource allocation indicated by DCI format 1_0 in CSS starts from the first RB of the CORESET associated with the CSS. 
Next, the last RB index of the RB numbering can be given by the frequency range of the CORESET associated with the CSS. To be specific, the RB numbering for the resource allocation can start from the lowest RB index of the CORESET to the highest RB index of the CORESET. Furthermore, interleaved VRB-to-PRB mapping will be applied to the frequency range for the RB numbering. Since multiple UEs sharing the same CSS will be configured with the same CORESET configuration, UE’s active DL BWP will be configured to cover all the RBs associated with the CORESET. Meanwhile, when the resource allocation bit field size for DCI format 1_0 is given by the initial DL BWP, this approach may need to adopt truncation/zero-padding mechanism to handle mismatch between the required bit field size and the actual bit field size for resource allocation. 
On the other hand, when the last RB index of the RB numbering is given by the lowest RB index of the CORESET and the initial DL BWP size, the frequency range of the RB numbering could be partially outside of UE’s active DL BWP. In this case, scheduler may use non-interleaved VRB-to-PRB mapping and restrict VRB allocation to transmit PDSCH within UE’s active DL BWP. Instead, this approach may not need to have the truncation/zero-padding mechanism for the resource allocation field in the DCI format 1_0.
Proposal 4: For resource allocation indicated by DCI format 1_0 in CSS,
· First RB index is the same as the first RB index of CORESET associated with the CSS.
· Last RB index is down-selected from followings: 
· Option 1: The last RB index of the CORESET associated with the CSS.
· Option 2: Summation of the first RB index and the initial DL BWP size.

Figure 1 shows examples of frequency resource region to allow sharing of CSS among different BWPs. 
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Meanwhile, DCI format 1_0 in USS or DCI format 0_0 does not need to consider the impacts on other UEs with different BWP configuration. In this case, the RB numbering for resource allocation indicated by DCI format 1_0 in USS or DCI format 0_0 can be given by UE’s active BWP. In this case, the RB numbering for resource allocation starts from the first RB index of UE’s active BWP to the last RB index of UE’s active BWP. 
Proposal 5: For resource allocation indicated by DCI format 1_0 in USS,
· First RB index is the same as the first RB index of UE’s active DL BWP
· Last RB index is the same as the last RB index of UE’s active DL BWP.
Proposal 6: For resource allocation indicated by DCI format 0_0,
· First RB index is the same as the first RB index of UE’s active UL BWP
· Last RB index is the same as the last RB index of UE’s active UL BWP.

3. Conclusion
We discussed remaining issues related to DCI, and proposed the followings. 
Proposal 1: For the size determination of DCI format 1_0/0_0 in CSS, no padding is assumed for the DCI format 1_0. 
Proposal 2: Confirm the following WA:
· 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 
Proposal 3: RAN1 decides whether the size of the DCI format 1_0/0_0 in USS can be changed dynamically depending on UE’s active UL BWP or not.
Proposal 4: For resource allocation indicated by DCI format 1_0 in CSS,
· First RB index is the same as the first RB index of CORESET associated with the CSS.
· Last RB index is down-selected from followings: 
· Option 1: The last RB index of the CORESET associated with the CSS.
· Option 2: Summation of the first RB index and the initial DL BWP size.
Proposal 5: For resource allocation indicated by DCI format 1_0 in USS,
· First RB index is the same as the first RB index of UE’s active DL BWP
· Last RB index is the same as the last RB index of UE’s active DL BWP.
Proposal 6: For resource allocation indicated by DCI format 0_0,
· First RB index is the same as the first RB index of UE’s active UL BWP
· Last RB index is the same as the last RB index of UE’s active UL BWP.
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