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In the previous meeting, some working assumptions and agreements on DCI contents and formats were made and the corresponding specifications are approved by RAN plenary meeting and updated after the past RAN1 NR AH meeting. 
The contribution mainly discusses some remaining issues on DCI contents and formats, including the possible bit width of some under decision fields, DCI payload size alignment among DCI formats, and DCI format for scheduling RMSI/OSI/Paging/RAR/PDCCH order.
Discussion 
Remaining issues on the DCI contents in DCI formats   
Bit width of identifier for DCI formats 
It was agreed that an explicit identifier is included in DCI formats with the same DCI size and same RNTI. The bit width of header should be at least 1 bit to distinguish UL grant and DL assignment with fallback DCI formats. For forward compatibility it is preferred that the bit width of the identifier for DCI formats is at least 2 bits. For example, compact DCI would be designed for URLLC, then 1 additional bit is needed to differentiate whether it is compact DCI or not.  
Proposal 1: The bit width of “identifier for DCI formats” is at least 2 bits. 
Bit width of frequency domain resource assignment in fallback DCIs 
In the RAN1#91 meeting, it was agreed that resource allocation type 1 is used in fallback DCI while FFS the bit width is further dependent on BWP size. In the past RAN1 AH meeting, the following working assumption was achieved:
Working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· Otherwise, use active BWP for DCI size determination and RB numbering
The resource allocation field for fallback DCIs in active BWP can be based on initial DL BWP also. But since the bandwidth of the initial DL BWP is most likely different with the current active BWP, how to perform the resource allocation within the current active while determining the size of the resource allocation field based on initial DL BWP needs further discussion. To avoid more standard effort on defining how to perform the resource allocation, it can be considered to confirm the above working assumption. Though it may bring some limitation on the RRC re-configuration, e.g. the reconfiguration cannot be done for the current active BWP. 
Proposal 2: Confirm the following working assumption: 
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· Otherwise, use active BWP for DCI size determination and RB numbering
Number of DCI sizes to be monitored 
In the past RAN1 AH meeting, the following working assumption on the number of DCI sizes to be monitored was achieved:
· (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
To reduce the number of blind decodings, the number of DCI sizes for a given UE to monitor in a single slot should be as few as possible. But it is also difficult to make all the DCI formats as the same size since different DCI formats have different functions. The working assumption is similar as that in LTE, which is reasonable. Therefore, it can be considered to confirm the working assumption. 
Proposal 3: Confirm the following 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
Alignment between DCI format 2_2/2_3 and fallback DCIs 
In the past RAN1 AH meeting, the following working assumption on alignment of DCI format 2_2 and 2_3 with fallback DCIs was achieved:
· (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
To achieve no more than 4 DCI sizes that UE needs to blindly decode, the size of different DCI formats should be aligned as much as possible. Now we only achieved the agreement that the downlink fallback DCI and the uplink fallback DCI have the same DCI size, while the payload size for formats 0-1 and 1-1 may differ. In LTE, the DCI format 3/3A for TPC command is aligned with DCI format 0 and format 1A. Similarly, DCI format 2_2 and 2_3 can be aligned with the fallback DCIs also. In addition, since DCI format 2_2 and 2_3 are intended for a group of UEs, and the active BWP for different UEs may be different, it is reasonable to align with the size of fallback DCIs as defined by the initial BWP. Therefore, it can be considered the above working assumption.
Proposal 4: Confirm the following 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
The details of DCI formats for RMSI/OSI/RAR/Paging    
According to the current agreements and specification, NR supports a DCI format having the same size as the DCI format 1_0 to be used for scheduling RMSI/OSI, for Paging, and for random access. However, the contents of these DCI formats are still open. Some analysis on the potential DCI contents for these formats is given as below: 
DCI contents for RMSI/OSI/RAR 
The following information should be transmitted in a DCI format scheduling RMSI, OSI and RAR:

-	Frequency domain resource assignment –bits
-	Time domain resource assignment – X bits
-	VRB-to-PRB mapping – 1 bit
-	Modulation and coding scheme – [4] bits as defined in section x.x of [6, TS38.214]
When DCI format 1_0 is used to schedule RMSI/OSI/ RAR, the above fields could reuse the ones in DCI format 1_0. However, as discussed in [1], limited MCS could be used for RMSI, OSI and paging and RAR for achieving better coverage. For example, only QPSK will be used. In this case, the bit width for the “Modulation and coding scheme” field can be smaller, e.g. 4 bits.     
Proposal 5: At least the following information can be included in a DCI format scheduling RMSI, OSI and RAR: 
· 
Frequency domain resource assignment –bits
· Time domain resource assignment – X bits
· VRB-to-PRB mapping – 1 bit
· Modulation and coding scheme – [4] bits as defined in section x.x of [6, TS38.214]
DCI contents for paging DCI
In the pervious meeting, it was agreed that NR supports a 1-bit in paging DCI to indicate whether the short message only or scheduling information only is carried in the Paging DCI, which is similar as direct information transmitted in DCI format 6-2 in LTE. If scrambled by P-RNTI, the following information is transmitted in by means of the DCI format 1_0:
· Short Messages Indicator – 1 bit. This bit is used to indicate whether the short message only or scheduling information only is carried in the Paging DCI.
-     If the format 1_0 CRC is scrambled by P-RNTI and 	Short Messages Indicator =1: 
-     Direct Indication information – 8 bits provide direct indication of system information update and other fields, as defined in Table 1 
-     Reserved information bits are added until the size is equal to that of format 1_0 with Short Messages Indicator =1
-     If the format 1_0 CRC is scrambled by P-RNTI and Short Messages Indicator =0: 

-     Frequency domain resource assignment – bits
-     Time domain resource assignment – X bits
-     VRB-to-PRB mapping – 1 bit
-     Modulation and coding scheme – [4] bits as defined in section x.x of [6, TS38.214]
Table 1: Direct Indication information
	Bit
	Direct Indication information

	1
	systemInfoModification

	2
	etws-Indication

	3
	cmas-Indication

	4
	eab-ParamModification

	5
	systemInfoModification-eDRX

	6, 7, 8
	Not used, and shall be ignored by UE if received.



As described above for DCI contents for scheduling RMSI/OSI/Paging, when DCI format 1_0 is used to schedule RMSI/OSI/ RAR, for the case of Short Messages Indicator =0, the above fields could reuse the ones in DCI format 1_0. However, as discussed in [1], limited MCS could be used for RMSI, OSI and paging and RAR for achieving better coverage. For example, only QPSK will be used. In this case, the bit width for the “Modulation and coding scheme” field can be smaller, e.g. 4 bits.
Proposal 6:  In addition to short message indicator, at least the following information can be included in a DCI format with CRC scrambled by P-RNTI:
-     If the format 1_0 CRC is scrambled by P-RNTI and 	Short Messages Indicator =1: 
-     Direct Indication information – 8 bits provide direct indication of system information update and other fields, as defined in Table 1 
-     Reserved information bits are added until the size is equal to that of format 1_0 with Short Messages Indicator =1
-     If the format 1_0 CRC is scrambled by P-RNTI and Short Messages Indicator =0: 

-     Frequency domain resource assignment – bits
-     Time domain resource assignment – X bits
-     VRB-to-PRB mapping – 1 bit
-     Modulation and coding scheme – [4] bits as defined in section x.x of [6, TS38.214]
DCI contents for PDCCH order
According to the agreement made in RAN1 #91 meeting, 1 bit non-SUL/SUL indication is included in the DCI(s) that can trigger PDCCH-ordered PRACH transmission. And in RAN2 AH 1801 meeting, it was agreed to contain, preamble index, BWP index, SUL indicator in PDCCH order. In addition, the DCI content in LTE could be the starting point also. Thus, at least the following information can be transmitted in a DCI for PDCCH order:

-     Frequency domain resource assignment – bits
-     Time domain resource assignment – X bits
-     VRB-to-PRB mapping – 1 bit
-     Preamble Index – X bit
-	Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined according to the higher layer parameter BandwidthPart-Config for the PDSCH.
-     UL/SUL indicator – 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1.
-     PRACH Mask Index – X bit
The bit width for each field and whether to remove some fields or add some fields may need more discussion. 
Proposal 7:  At least the following information can be included in a DCI format for PDCCH order:

-     Frequency domain resource assignment – bits
-     Time domain resource assignment – X bits
-     VRB-to-PRB mapping – 1 bit
-     Preamble Index – X bit
-	Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined according to the higher layer parameter BandwidthPart-Config for the PDSCH.
-     UL/SUL indicator – 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1.
-     PRACH Mask Index – X bit

Conclusion
The contribution mainly discusses some remaining issues on DCI contents and formats, including the possible bit width of some under decision fields, DCI payload size alignment among DCI formats, and DCI format for scheduling RMSI/OSI/Paging/RAR/PDCCH order. Based on above discussions, the following proposals are given:
Proposal 1: The bit width of “identifier for DCI formats” is at least 2 bits. 
Proposal 2: Confirm the following working assumption:
· The number of bits in the resource allocation field for format 0-0 and 1-0 depends on search space:
· In CSS(s) in CORESET 0, use initial DL BWP for DCI size determination and RB numbering
· FFS If a UE monitors 0-0/1-0 in CSS in CORESET 0 in a slot, it does not monitor formats 0-0 or 1-0 (or 2-x family in case they have a size aligned with 0-0/1-0) in any other search space
· Otherwise, use active BWP for DCI size determination and RB numbering
Proposal 3: Confirm the following 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
[bookmark: _GoBack]Proposal 4: Confirm the following 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
Proposal 5: At least the following information can be included in a DCI format scheduling RMSI, OSI and RAR: 
· 
Frequency domain resource assignment –bits
· Time domain resource assignment – X bits
· VRB-to-PRB mapping – 1 bit
· Modulation and coding scheme – [4] bits as defined in section x.x of [6, TS38.214]
Proposal 6:  In addition to short message indicator, at least the following information can be included in a DCI format with CRC scrambled by P-RNTI:
-     If the format 1_0 CRC is scrambled by P-RNTI and 	Short Messages Indicator =1: 
-     Direct Indication information – 8 bits provide direct indication of system information update and other fields, as defined in Table 1 
-     Reserved information bits are added until the size is equal to that of format 1_0 with Short Messages Indicator =1
-     If the format 1_0 CRC is scrambled by P-RNTI and Short Messages Indicator =0: 

-     Frequency domain resource assignment – bits
-     Time domain resource assignment – X bits
-     VRB-to-PRB mapping – 1 bit
-     Modulation and coding scheme – [4] bits as defined in section x.x of [6, TS38.214]
Proposal 7:  At least the following information can be included in a DCI format for PDCCH order:

-     Frequency domain resource assignment – bits
-     Time domain resource assignment – X bits
-     VRB-to-PRB mapping – 1 bit
-     Preamble Index – X bit
-	Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined according to the higher layer parameter BandwidthPart-Config for the PDSCH.
-     UL/SUL indicator – 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1.
-     PRACH Mask Index – X bit
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