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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the previous meetings, some working assumptions and agreements on DCI contents and formats were made and the corresponding specifications are approved by RAN plenary meeting. 
The contribution firstly provides a summary of the incorrectly captured points in specifications based on our companion contribution [1], where the proposed corrections are provided. Then some remaining issues on DCI contents and formats are discussed, 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. Details and the text proposals for the above remaining issues are provided in the appendix.
Summary of agreements incorrectly captured
[bookmark: OLE_LINK4]Correction on Frequency domain resource assignment in DCI format 1_0 and DCI format 1_1   



In DCI format 1_0 and DCI format 1_1, there is a typo on the symbolfor the Frequency domain resource assignment field. should be replaced by . The proposed corrections are shown in [1].    



Proposal 1: Revise the incorrectly captured symbolin DCI format 1_0 and DCI format 1_1 in TS 38.212 by replacingwith . The details are in the draft CR (R1-1800825, [1]). 
Correction on bit width of MCS/NDI/RV in DCI format 1_1   
In DCI format 1_1, it assumes that the fields MCS/NDI/RV for transport block 2 is always present, which is not aligned with the agreement that higher layer signaling for the maximum number of MCS/RV/NDI in DCI for PDSCH and UE assumes single MCS/RV/NDI in DCI unless indicated. Therefore, corrections on the bit width of MCS/NDI/RV for transport block 2 in DCI format 1_1 are needed. Corresponding corrections are shown in [1].       
Proposal 2: Revise the bit width of MCS/NDI/RV for transport block 2 in DCI format 1_1 in TS 38.212 by adding bit width 0 and the corresponding applied condition. The details are in the draft CR (R1-1800825, [1]).
Correction on Downlink assignment index in DCI format 1_1   
According to the bit width of Downlink assignment index in DCI format 1_1, 2 bits total DAI is also present for non-CA case, which is not needed and will increase the DCI payload size. Therefore, correction on the bit width of Downlink assignment index in DCI format 1_1 is needed. Corresponding corrections are shown in [1], where limiting the 4-bit DAI for CA case and add 2-bit DAI for non-CA case.   
Proposal 3: Revise the bit width of Downlink assignment index in DCI format 1_1 in TS 38.212 by adding the condition “UEs are configured with more than one DL cell” for 4-bit DAI, and adding 2-bit DAI with the condition “if the higher layer parameter HARQ-ACK-codebook=dynamic and UEs are configured with one DL cell”. The details are in the draft CR (R1-1800825, [1]). 
Correction on references for SRS request in DCI format 2_3   
In DCI format 2_3, the reference table for SRS request is not correct. “7.3.1.1.2-5” should be replaced by “7.3.1.1.2-24” since Table 7.3.1.1.2-5 is for precoding information and number of layers not for SRS. Details of the correction are shown in [1].   
Proposal 4: Revise the incorrectly captured reference for SRS request in DCI format 2_3 in TS 38.212 by replacing “7.3.1.1.2-5” with “7.3.1.1.2-24”. The details are in the draft CR (R1-1800825, [1]).
Correction on UL/SUL indicator in DCI format 0_1   
According to the condition for 0 bit UL/SUL indicator in DCI format 0_1, 0 bit is only applied when UEs are not configured with SUL in the cell. However, according to agreements achieved in the previous meetings, 0 bit UL/SUL indicator is also applied to the case when UEs are configured with SUL in the cell and PUSCH is only configured on the PUCCH UL. Therefore, correction on the condition for 0 bit UL/SUL indicator is needed by adding the additional condition. Details of the correction are shown in [1].   
Proposal 5: Revise the condition for 0 bit UL/SUL indicator in DCI format 0_1 in TS 38.212 by adding the additional condition “configured with SUL in the cell and PUSCH is only configured on the PUCCH UL”. The details are in the draft CR (R1-1800825, [1]).
Correction on bit width for TPC command in DCI format 0_0 and DCI format 1_0   
In the current 38.212 draft, there is bracket on the bit width for TPC command for scheduled PUSCH in DCI format 0_0 and bracket on the bit width for TPC command for scheduled PUCCH in DCI format 1_0. According to the agreements, 2 bits should be used thus the bracket should be removed. Details of the correction are shown in [1].     
Proposal 6: Remove the bracket on the bit width for TPC command for scheduled PUSCH in DCI format 0_0 and the bracket on the bit width for TPC command for scheduled PUCCH in DCI format 1_0. The details are in the draft CR (R1-1800825, [1]).
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 7: 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. As described in [2], the bit width should be dependent on the initial active bandwidth part size.     
Proposal 8: The bit width of “Frequency domain resource” is dependent on the size of the initial active BWP. 
Bit width of time domain resource assignment in fallback DCIs 
There is still no agreement yet on the details of time domain resource assignment in fallback DCIs. As described in [3], the design needs to consider both the DCI payload size and the latency requirement. For example, considering the control plane latency requirement, slot-based scheduling may not be enough and it has been agreed that for the non-slot based transmission, 2, 4 and 7 OFDM-symbol duration for the RMSI/broadcast OSI PDSCH is supported. As described in [3], 2 bits may be a promising bit width for the time domain resource assignment in fallback DCIs. The details need further study.        
There are still some other remaining open issues, like the bit width for MCS/RV, HARQ process number and PDSCH-to-HARQ feedback timing indicator, which needs further discussion and agreement.  
Additional DCI formats needed in Rel-15    
According to the current agreements and specification, there are still no agreements on DCI format for RMSI, OSI, RAR, paging and PDCCH order. In LTE, the same DCI format is used for scheduling the above information. Similar rule could be used in NR. Though the search space for these information is configured separately, it is still beneficial to align the DCI format size for these information to reduce the blind decodes as long as there is overlap among the search space sets. In addition, some analysis on the potential DCI contents for these formats is given as below from which we can see that the necessary fields for RMSI/OSI/Paging are almost the same or the total size is similar, thus it is feasible to use one DCI format for these information which could also simplify the implementation and specification complexity.         
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 – [5] bits as defined in section x.x of [6, TS38.214]
-	Redundancy version – [2] bits as defined in section x.x of [6, TS38.214]
DCI contents for paging DCI
A paging DCI could be used for paging message, in this case the DCI contents should be the same as that for RMSI/OSI/RAR. In addition, in the RAN1 #91 meeting, it was agreed that short messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR could be transmitted in paging DCI, which is similar as direct information transmitted in DCI format 6-2 in LTE. If supported, LTE direct information contents can be reused and included in the paging DCI. Therefore, the following information should be transmitted in a paging DCI:
-     Flag for paging/direct indication differentiation – 1 bit, with value 0 for direct indication and value 1 for paging
-     If the format 2-4 CRC is scrambled by P-RNTI and Flag=0: 
-     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 2-4 with Flag=1
-     If the format 2-4 CRC is scrambled by P-RNTI and Flag=1: 

-     Frequency domain resource assignment – bits
-     Time domain resource assignment – X bits
-     VRB-to-PRB mapping – 1 bit
-     Modulation and coding scheme – [5] bits as defined in section x.x of [6, TS38.214]
-     Redundancy version – [2] 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.



Based on the above DCI contents for RMSI, OSI, RAR and DCI contents in paging DCI, same DCI format can be designed. One open issue is whether to align the DCI size of this DCI format with fall back DCI. Fallback DCI would be used to schedule RRC signaling, which should be transmitted in same CORESET as DCI for RMSI/OSI/Paging and/or in the CORESET configured by RMSI for RAR at least during initial access.  The search space for the fallback DCI scheduling RRC signaling could be the same as that for DCI for RMSI/OSI/Paging/RAR. However, it may mean that most likely large AL=4/8/16 would be used, which may increase the blocking probability if the resource in the CORESET is limited. Therefore, it may be possible to monitor both CSS and USS for fallback DCI scheduling RRC signaling in the CORESET. Aligning the DCI size for RMSI/OSI/Paging/RAR with fallback DCI could reduce the blind decoding. But it may degrade the performance of DCI for RMSI/OSI/Paging/RAR either because there may be at least 10 padding bits. In typical case, the CORESET for RMSI in initial active bandwidth part is not that big, it would be hard to improve performance by increasing aggregation level. In LTE, UE could monitor three DCI size in a subframe if not considering UL MIMO. Therefore, it may be ok not to align the DCI size for RMSI/OSI/Paging/RAR with fallback DCI. Further study could be considered. A text proposal for the DCI format for RMSI/OSI/Paging/RAR is provided in the Appendix A, where the detailed bit width for each field may be further studied.  
Proposal 9: Same DCI format (i.e. DCI format 2_4) is used for scheduling RMSI, OSI, paging and RAR. Text proposal for the DCI format 2_4 is as shown in Appendix A.
DCI contents for PDCCH order
There is no agreement on the DCI content for PDCCH order. The DCI content in LTE could be the starting point. That is, the following information can be considered to 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
-     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. 

[bookmark: _GoBack]Conclusion
The contribution firstly provides a summary of the incorrectly captured points in specifications and discusses some remaining issues on DCI contents and formats. Based on above discussions, the following proposals are given:



Proposal 1: Revise the incorrectly captured symbolin DCI format 1_0 and DCI format 1_1 in TS 38.212 by replacingwith . The details are in the draft CR (R1-1800825, [1]). 
Proposal 2: Revise the bit width of MCS/NDI/RV for transport block 2 in DCI format 1_1 in TS 38.212 by adding bit width 0 and the corresponding applied condition. The details are in the draft CR (R1-1800825, [1]).
Proposal 3: Revise the bit width of Downlink assignment index in DCI format 1_1 in TS 38.212 by adding the condition “UEs are configured with more than one DL cell” for 4-bit DAI, and adding 2-bit DAI with the condition “if the higher layer parameter HARQ-ACK-codebook=dynamic and UEs are configured with one DL cell”. The details are in the draft CR (R1-1800825, [1]). 
Proposal 4: Revise the incorrectly captured reference for SRS request in DCI format 2_3 in TS 38.212 by replacing “7.3.1.1.2-5” with “7.3.1.1.2-24”. The details are in the draft CR (R1-1800825, [1]).
Proposal 5: Revise the condition for 0 bit UL/SUL indicator in DCI format 0_1 in TS 38.212 by adding the additional condition “configured with SUL in the cell and PUSCH is only configured on the PUCCH UL”. The details are in the draft CR (R1-1800825, [1]).
Proposal 6: Remove the bracket on the bit width for TPC command for scheduled PUSCH in DCI format 0_0 and the bracket on the bit width for TPC command for scheduled PUCCH in DCI format 1_0. The details are in the draft CR (R1-1800825, [1]).
Proposal 7: The bit width of “identifier for DCI formats” is at least 2 bits. 
Proposal 8: The bit width of “Frequency domain resource” is dependent on the size of the initial active BWP. 
Proposal 9: Same DCI format (i.e. DCI format 2_4) is used for scheduling RMSI, OSI, paging and RAR. Text proposal for the DCI format 2_4 is as shown in Appendix A.
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Appendix A 
------------------------Start of text proposal for DCI scheduling RMSI/OSI/Paging/RAR-------------------------
7.3.1.3.4	 Format 2_4
DCI format 2_4 is used for paging, direct indication, scheduling of one PDSCH codeword carrying system information and random access response. 
The following information is transmitted by means of the DCI format 2_4:
-	If the format 2-4 CRC is scrambled by P-RNTI:
-	Flag for paging/direct indication differentiation – 1 bit, with value 0 for direct indication and value 1 for paging
-     If the format 2-4 CRC is scrambled by P-RNTI and Flag=0: 
-     Direct Indication information – 8 bits provide direct indication of system information update and other fields, as defined in [8, 38.331] 
-     Reserved information bits are added until the size is equal to that of format 2-4 with Flag=1
-     If the format 2-4 CRC is scrambled by RA-RNTI, P-RNTI, SI-RNTI, or P-RNTI and Flag=1: 

-     Frequency domain resource assignment – bits
-     Time domain resource assignment – X bits
-     VRB-to-PRB mapping – 1 bit
-     Modulation and coding scheme – [5] bits as defined in section x.x of [6, TS38.214]
-     Redundancy version – [2] bits as defined in section x.x of [6, TS38.214]
------------------------End of text proposal for DCI scheduling RMSI/OSI/Paging/RAR-------------------------
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