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1. Introduction
Regarding DCI contents and formats, the followings have been agreed in RAN1#92bis [1]: 
	Agreements:
· To confirm the following working assumption:
·  (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
Conclusion:
· It is understood that DCI sizes to monitor do not vary dynamically from slot-to-slot (other than impact due to BWP switching) but are based on RRC configuration, CSS vs. USS, and/or active BWP.
Agreements:
· To confirm the following working assumption with update
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
Agreements:
Confirm the following working assumption:
· (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
Agreements:
When a valid DCI with SI-RNTI is detected in either CSS type 0 or CSS type 0a, the following fields apply:
	Field
	Bits
	Comment

	Frequency domain resource assignment
	[image: ]
	

	Time domain resource assignment
	4
	Index into default table

	VRB-to-PRB mapping
	1
	FFS whether this field is needed or not

	Modulation and coding scheme
	5
	Same MCS table as for “normal” transmission without 256QAM, only lowest part used.

	Redundancy version
	2
	FFS whether this field is needed or not

	Reserved bits
	(fixed value)
	To meet fallback DCI size



· Note: Need to check whether interleaved VRB-to-PRB mapping is possible for SI-RNTI as the UE does not know the CRB grid.
· Note: Need to check with initial access session whether RV field is needed or not. From a DCI perspective, there is no problem of providing 2 bits for signaling the redundancy version.



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

2. VRB-to-PRB mapping for RMSI
Considering interleaved VRB-to-PRB mapping, the resource block bundle for interleaver unit is defined to be aligned with common RB grid in boundary. Since the information for the common RB grid is given by RMSI, it is necessary to define whether or how to perform the interleaved VRB-to-PRB mapping for PDSCH containing RMSI scheduled by DCI format 1_0 in CSS in CORESET 0. To be specific, in the current specification, the terms  and  are defined in the common RB gird, and UE may not know those values before the RMSI reception. For simplicity, it can be considered that RMSI-PDSCH supports only non-interleaved VRB-to-PRB mapping. However, in this case, due to the lack of frequency diversity, the detection performance of RMSI would be degraded. Alternatively, the resource block bundle for RMSI-PDSCH can be defined in the initial DL BWP grid. To be specific, the resource block bundle start the first RB index of the initial DL BWP, and all the resource block bundles consist of 2 (which is default value of L) consecutive RBs. 
After RMSI reception, the common RB grid is known to UE, and then all the mechanisms based on the common RB grid are available. In this case, when UE receives PDSCH containing RMSI in DL BWP other than the initial DL BWP, the resource block bundle for the interleaved VRB-to-PRB mapping will be defined to be aligned with the common RB grid. Meanwhile, UE can receive other PDSCH transmissions in the initial DL BWP. In this case, considering multiplexing multiple UEs, it would be beneficial that the definition of resource block bundle is the same regardless of RNTI to be applied to PDSCH. In other words, regardless of RNTI, all the PDSCH mapping in the initial DL BWP assume that the resource block bundle is defined in the initial DL BWP without consideration of common RB grid. Furthermore, in the initial DL BWP, RBG can be defined in the initial DL BWP without consideration of common RB grid as well. 
In another approach, it can be considered that DCI scrambled by SI-RNTI indicates how to construct the resource block bundle for interleaved VRB-to-PRB mapping. Specifically, since the size of the resource block bundle is set to be 2 before RRC configuration, DCI can indicate whether the size of the first resource block bundle within the initial DL BWP is 1 or 2 depending on the starting RB index of the initial DL BWP with respect to the common RB grid by using one of the reserved bits in DCI scrambled by SI-RNTI. In this case, the resource block bundles could be aligned with the common RB grid in boundary even for the RMSI-PDSCH. 
Proposal 1: For interleaved VRB-to-PRB mapping in the initial DL BWP, down-select one of following options: 
· Option 1: Resource block bundle is defined in the initial DL BWP without consideration of common RB grid. 
· Option 2: DCI scrambled by SI-RNTI indicates PRB offset between the common RB grid and the resource block bundle by using  

3. DCI format size alignment
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, in this case, the size of DCI format 1_0/0_0 in USS can be dynamically changed from slot-to-slot due to UE’s active UL BWP switching. In this case, the transition of UL BWP switching can be considered to decide when the size of DCI format 1_0/0_0 in USS is changed. For instance, if PUSCH scheduled by DCI indicating UL BWP switching is transmitted in slot n, the size of DCI format 0_0/1_0 in USS could be changed from slot n. 
Proposal 2: To align the size of the DCI format 0_0 in USS with that of DCI format 1_0 in USS, zeros can be appended to the DCI format 1_0 when the payload size of DCI format 1_0 before zero-padding is smaller than that of DCI format 0_0. The timing of the change on the size of DCI format 0_0/1_0 in USS is based on the transmission time of UL BWP switching. 

4. RB numbering for resource allocation 
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. Meanwhile, due to the limited DCI size budget, if the RA bit field size of DCI format 1_0 or 0_0 is determined based on the initial DL BWP, zero-padding or truncation from MSB can be used before DCI interpretation as in DCI-based BWP switching. 
Proposal 3: 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 4: 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.

5. Conclusion
We discussed remaining issues related to DCI, and proposed the followings. 
Proposal 1: For interleaved VRB-to-PRB mapping in the initial DL BWP, down-select one of following options: 
· Option 1: Resource block bundle is defined in the initial DL BWP without consideration of common RB grid. 
· Option 2: DCI scrambled by SI-RNTI indicates PRB offset between the common RB grid and the resource block bundle by using  
Proposal 2: To align the size of the DCI format 0_0 in USS with that of DCI format 1_0 in USS, zeros can be appended to the DCI format 1_0 when the payload size of DCI format 1_0 before zero-padding is smaller than that of DCI format 0_0. The timing of the change on the size of DCI format 0_0/1_0 in USS is based on the transmission time of UL BWP switching. 
[bookmark: _GoBack]Proposal 3: 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 4: 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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